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Executive Summary

A dry season farming systems reconnaissance survey was conducted in
Mauritania in the Guidirnaka, Gorgol, Brakna and Trarza regions. Thirty-four
villages were surveyed over a three week period in February 1986. A multj-
disciplinary team of 11 to 16 members participated in the survey. Over 400 farmers
were contacted, and indepth interviews guided by a topical outline were conducted
with approximately 180 farm families. These interviews were conducted on farmers'
fields. General inquiries were also directed to several hundred women in 27 villages
regarding consumption patterns. The primary objective of this study was to provide
information on the farming systems found in the Senegal River Valley to help
CNRADA establish research priorities for the research station at Kaedi.

The major components of the farming systems found along the river include:
1) four eropping patterns (rainfed, recession, small perimeters and large perimeters);
2) livestock rearing (goats, sheep, cattle, donkeys and horses); 3) complimentary and
competitive relationships between pastoral groups and sedentary farmers; 4) fishing;
5) charcoal production; 6) off-farm income generating activities (construction,
herding, mnerchant, ete.) and 7) out-migration (both seasonal and perimanent).

The farming systems vary by region as well as within regicns. In the Delta
region (St. Louis to Dagana) farmers rely heavily on irrigated agriculture, and very
little on rainfed or recession cultivation. Rice and vegetables are the dominant
crops grown in the perimeters. Corn is not widely grown due to the salt content of
the soil. Sweet potato is the dominant crop grown in falo areas. Private perimeters
are also common in this region. Sorie farmers operate large com:nercial vegetable
gardens and are producing vegetables for large markets such as Rosso, Dagana and
Nouakehott. o

in the Lower Middle Valley (Dagana to Boghe), recession agriculture and
irrigated agriculture are important, and rainfed agriculture receives little emphasis
due to inadequate rainfall. Crops grown in the perineters include rice, vegetables
and corn. Recession crops grown include sorghum, cowpeas and watermelon.
Except for the villages near large towns, villages in the region are more isolated,
lack infrastructure and do not have easy access to markets. Farmers in several
villages turn to charcoal production when crop yields are low (e.g. Darel Barka).

In the Central Middle Valiey (Boghe to Matam), rainfed, recession, small
periineter and large perimeter cultivation can be found. Rainfed cultivation is
highly variable. West of Bolo Dogo, no rainfed crops are grown. Between Bolo Dogo
and Kaedi, farmers grow watermelon, cowpeas, and hibiscus. East of Kaedi, millet
and sorghum are incorporated into the crop mix. Rainfed millet is more popular
than sorghum in this area. Aside from sorghum, cowpeas and watermelon, corn and
vegetables are grown in some recession fields located in the Dirol Plain. Floods
recede in October and Novernber, sc planting begins earlier in this area than in the
Lower Middle Valley.

In the Upper Middle Valley (Matam to Bakel), rainfed cultivation and irrigated
agriculture are important while recession agriculture is less prevalent. A wide
variely of crops are grown in dieri fields due to increased access to rainfall (e.g.
peanuts). Sorghum is preferred over millet as the main rainfed grain crop. Women
also play an important role in rainfed cultivation (Soninke). In the newly introduced



irrigated perimeters, corn is the dominant crop rather than rice. Sorghum, cassava,
and other vegetables are also grown in irrigated parcels. In addition, out-migration
of young men to France is a common pattern in this region.

Intra-regional differences in cropping patterns can be used to delineate four
different types of farming systems. These include: 1) systems in which farmers do
not have access to irrigated perimeters and rely totally on traditional rainfed and
recessicn agriculture (e.g. Fondou, Ganki, Talhaya, ete.); 2) systems in which
farmers rely almost exclusively on irrigated agriculture (e.g. Toufde Sive, Paliba,
Darel Barka); 3) systems in which farmers combine traditional agriculture with small
irrigated perimeter cultivation (e.g. Wompou, Sori Male, Dar es Salam, etec.); and 4)
systems in which farmers cultivate plots in large perimeters as well as in small
village perimeters and/or recession land (e.g. N'Gorel, Tienel). The third type of
systein is the most prevalent one found in the river basin (21 out of 34 villages).

The farining systems along the Senegal River are further differentiated on the
basis of the alternative economic strategies farmers pursue to supplement their crop
production. Farmers in some villages are oriented toward fishing (e.g. M'Bagne)
while farmers in other villages are oriented toward animal husbandry (e.g. Bovel).
Some villages have more income generating opportunities for far:ners than others
(e.g. Djovol) due to their size, institutional complexity or proximity to iarge urban
centers. Out-migration may also be more common in some villages than in other
viliages (e.g. Toilel). In villages with limited economic alternatives, farners inay
migrate or supplement their income with charcoal productiorn (e.g. Darel Barka).



Constraints and Recommendations

The reconnaissance survey has identified a number of general and specific

constraints which are pertinent to the farming systemns found along the Senegal
River Valley. The major constraints are summarized below along with possible
strategies to deal with each type of constraint.

A.
1.

2.

4.

General Production Constraints

Environmental Degradation

a. Integrate trees into agricultural production (shelterbelts, alley cropping).

b. Adjust the market price of gum arabic so that farmers receive more
income from gum sales.

c. Encourage reforestation. Cocvcdinate this effort with other forestry
projects.

d. Promote the establishment of additional watering points in pastoral
zones in the north, coupled with proper range manag=ment practices.

e. Integrate leguminous forage crops into eropping patterns.

f. Re-establish vegetation over barren spaces by introducing fast growing
woody and herbaceous plants (e.g. dune fixation).

g. Develop a land use assessment strategy that determineas appropriate use
of land resources.

h. Introduce efficient wood-burning stoves.

Access to Transport

a. Continue to build roads and establish adequate maintenance programs.

0. Improve planning efforts to insure thet isolated villages gain access to
food and agricultural inputs before the rainy season.

c. Encourage barge transport for nuorketing agricultural products after the
completion of the two dams (Manartali and Diama).

Inadequate Market Infrastructure

a.  Encourage improved transport [acilities and ser vices.

b. Promote crops which generate income such as vegetables and sesame.

c. Coordinate transport of agricultural products on a regional basis.

d. Encourage the formation of regional cooperatives to share transport
costs and improve the efficiency of transport.

e. Encourage the formation of cooperative boutiques in villages as viable
marketing mechanisms for buying and selling agricultural produects,
delivering inputs, and providing a source of credit and investment for
farmers.

Access to Land

a. Increase the size of irrigated holdings allocated to farm families.

b. Increase the utilization of perimeters by promoting water efficient crops
(e.g. sorghum) and better crop management.

c. Introduce drought resistant, water efficient crop varieties for dieri,
fonde and walo cultivation.

d. Develop reliable indicators of soil moisture to determine optimum
planting times and types of crops to plant on walo fields.
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Determine minimum seasonal erop water requirements through research.
Investigate the advantages and disadvantages of introdueing crop
intensification measures such as the use of animal traction or small
tractors, the use of chemical inputs such as insecticides, fungicides or
herbicides, and the use of bird resistant and disease resistant varieties.

g. Investigate the potential for weater harvesting in a number of sites along
the river (barrages/dikes).

™ 0

Access to Appropriate Technology

a. Promote extension efforts.

b. Encourage the development of seed multiplication programs to produce
sufficient quantities of improved seed.

d Emphasize the diversification of cereal crops in seed prograns.

d. Promote cooperative boutiques to improve farmer access to inputs.

e. Explore the possibility of using village merchants as intermediaries to
introduce improved inputs.

Lack of Effective Extension

a. Build a stronger link between extension services and CNRADA through
improved communication, training and coordinated research activities.

b. Improve the mobility of extension agents thrcugh the introduction of
mopeds or motoreycles.

c. Utilize Peace Corps volunteers for disseminating information to farmers
as well as setting up on-farm trials, monitoring experiments, collecting
yield data and obtaining feedback from farmers.

d. Increase the support to educational institutions responsible for extension
training.

Destruectiori of Crops by Animals

a. Investigate alternative fencing materials for protecting crops fro:mn
animal intrusion.

b. Encourage the introduction of metal fencing as part of the construction
of periineters.

c. Consider introducing live fences or tree lots for supplying fencing

material.
d. Consider introducing stricter penalties to be imposed on animal owners
who do not supervise their animals adequately.

Emigration of Young Men

a. Encourage the equitable distribution of irrigated parcels so that youny
men gain access to land.

b. Encourage villages to establish community development funds so that
remittances from migrants can be channeled into procuctive agricultural
investments (e.g. pumps, spare parts, agricultural machinery,
cooperative bautiques, credit source).

Potential Competition Among Agricultural Activities
a. Conduct research on farmers' practices regarding competing cropging

activities.
b. Identify critical labor bottlenecks so that crop varieties can be
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10.

1.

c.

introduced which reduce labor conflicts.
Develop appropriate cropping calenders for different regions along the

river.

Cultural Traditions Adversely Affecting the Cropping Calender
Investigate the possibility of working through village chiefs to introduce
appropriate cropping calenders.

a.

Specific Farming Systcms Component Constraints

Small Perimeter Constraints
Size of Irrigated Holding

a.

c.

dl

i
ii.

iii.

Increase the size of irrigated parcels allocated to each family.
Conduct a study to deterinine the optimal size of an irrigated
holding, taking yield and economic returns into account.

Encourage better utilization of perimeters by promoting water
efficient crops, crop intensification, and better crop management.

Problems Associated with Pumps

i.
ii.
iii.

iv.
V.
vi.

vii.

Improve farmer access to spare parts and diesel.

Encourage more uniformity in the types of punps installed.
Conduct a survey to deterinine which pump parts break more
frequently so that these parts can be supplied to cooperatives as
reserve stocks.

Improve access to diesel for villages isolated in the rainy season.
Provide better iraining to pump operators in the maintenance of
pumps to recuce reliance -on SONADER.

Encourage villages to establish payment schemes for pump
operators which provide incentives for good pump maintenance.
Improve the water use efficiency of perimeters through better
canal construction and maintenance, leveling of parcels, and
irrigation schedules which take crop water requirements into
account.

Inefficient water utilization

i.
ii.

iii.

iv.
vl

Improve the construction and maintenance of irrigation syste:ns
through better supervision and training.

Conduct research on alternative leveling techniques such as
puddling. Investigate the use of animal traction and two-wheeled
tractors in levelling.

Conduct research which focuses on developing irrigation sehedules
which are based on crop water requirements.

Encourage the cultivation of water efficient erops (e.g. sorghum).
Conduct research on the udvantages and disadvantages of using a
sorghum ratoon crop as a second season erop in irrigated parcels.

Lack of effective extension

1.

Provide pump operators with extension training at the same time
they are trained to maintain pumps.
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e.

a.

Lack of appropriate eyuipment

ll

i-i.

Introduce labor saving technologies to groups of farmers in
cooperatives as a way to deal with cost constraints.

Conduct research on labor saving technologies to determine which
are the most appropriate to promote, given farmers' current access
to resources and training. (i.e., tractors, two wheeled cultivators,
animal traction, ete.).

Excessive indebtedness of farmers with. small perimeters

l.
iil

iii.

Provide more adequate instruction to farmers regarding financial
responsibilities associated with a loan.

Train several cooperative members in fiscal management and
simple accounting procedures.

Establish payback schedules which are reasonable and manageable
given farmers' resources.

iv.  Establish a policy such that lending institutions share in the risk of
crop loss, especially if they are responsible for poor input delivery,
so that both the farmer and the institution are held accountable for
their actions.

Nutgrass

i.

ii.

Conduct research on control measures to determine the most
appropriate way to deal with nutgrass.
Identify crop varieties that are resistant to nutgrass.

Walo Cultivation Constraints

Reduction of inundated surface due to insufficient flooding

l.

ii.

iii.

Conduct research on drought resistant, water efficient crops to be
planted in walo areas.

Develop water harvesting techniques in walo aress, especially
where crops are inundated by runoff water from local water
courses (e.g. Dirol Plain).

Encourage the equitable distribution of irrigated land to farmers
who do) not have regular access to flooded walo (e.g. young, poor,
women).

Major pests and diseases

i.
ii.
?ii.
iv.
V.
vi.

vii.

viii.

Encourage farmers to continue to use seed treatment dressing,
treated seed, and insecticides to control pests and diseases.
Encourage inputs to be made available through a number of
channels such as government organizations and extension services,
cooperative boutiques and village merchants.

Instruct farmers as to the proper use of chemical substances.
Identify sorghum varieties that are resistant to many pests and
diseases (e.g. bird resistant, smut resistant).

Develop eropping strategies which inininize the damage caused by
birds (e.g. combinations of high tanin and low tanin sorghums).
Conduct research on the feasibility of adjusting the timing of crop
planting to avoid peak periods of bird infestation.

Conduet research on termites to determine the most effective way
to control these insects {e.g. alternative land preparation
techniques, soil treatment, destruction of crop residue, ete.).
Initiate a national eradication program for grasshoppers.



c. Access to Labor
i Conduct research to identify the major labor bottlenecks so that
adjustments can be made in the crop calender.
d. Water control measures for large perimeters impeding the exploitation
of walo lands
i Conduct a study along the Gorgol River to determine the negative
impact of the dam at Foum Gleitat has had on farmers in the area.
ii. Compensate farmers who have been negatively impacted by water
control measures by granting them irrigated parcels.
ili.  Introduce water harvesting techniques to inundate crop land in
affected areas.
e. Other area of investigation
i Conduct research on the positive and negative erffects of bending
over sorgh'm stocks before they are ripe.
3. Dieri cultivation constraints
a. Environ nental degradation
i. Promote agroforestry interventions such as shelterbelts and alley
eropping.
ii. Identify drought resistant, water efficient short cyele: varieties of
millet, sorghum, cowpeas and watermeion.
iii. Introduce water harvesting techniques to utilize limited rainwater
runoff.
iv.  Conduct research on beneficial effects of micro-water catchment
areas around plants.
V. Investigate the effects of mulehing on the retention of soil
moisture.
vi.  Study the rainfall patterns of each region of the Senegal River
Valley to determine optimum times for farmers te plant.
vil. Encourage farmers to produce more drought resistant legumes
which can serve both as a food crop and a fodder crop.
b. Other area of investigation

i. Conduct research on sesame to determine if it is a suitasle crop to
be introduced into the area.

4. Constraints for Vegetable Crops

a.

Access to water

i. Improve access ta water for vegetable gardens by making available
pumps, wells, and storage tanks.

ii.  Conduct research on the feasibility of using animal traction, hand
pumps or small diesel pumps to lift water into storage tanks.

ili.  Promote better water management and more efficient irrigation
techniques such as improvements in canal construction and
maintenance, leveling parcels and appropriate irrigation schedules.

iv.  Identify vegetable varieties with minimal water requirements.

Access to appropriate vegetable seeds.

e Identify or develop vegetable varieties which are adapted to

different seasons and which have different maturation periods.

vii



S.

c.

e.

a.

c.

ii. Consider bringing in more vegetable specialists to CNRADA to
conduct research on vegetables.

Access to transport

i Continue to support transport infrastructural irnprovements.

ii. Encourage villages to regionally coordinate the transport of
vegetables to larger markets through cooperatives.

Packaging ¢nd conservation of vegetables

i Instruct farmers how to pack, transport and conserve vegetables.

ii. Introduce appropriate storage and preservation techniques.

iii.  Identify or develop vegetable varieties that transport better.

iv.  Encourage small businesses to develop that deal with the transport,
packaging and processing of vegetables.

Access to extension

i. Improve extension services provided to vegetable growers in thc
areas of seed access, instruction on improved cultural practices,
and information on packaging, transport and conservation.

ii. Continue to rely on Peace Corps Volunteers tc provide extension
advice.

Competition with foreign vegetables

i. Explore the positive and negative effects of establishing a trade
barrier on vegetabie imports.

iil.  Improve the infrastructure to facilitate vegetable marketing.

| Livestock constraints

Access to forage resources

i. Establish additional watering points in the northern pastoral zone
tc take pressure off of forage resources along the river.
Appropriate range management practices would be introduced with
wells.

ii. Encourge farmers to continue to use their crop residues as fodder
supplements.

iii. Conduct research to determine if crop residues can be iinproved
nutritionally through genetic means or chemical additives.

iv.  Determine the feasibility of incorporating leguminous forage crops
more directly into cropping systems. '

Access to Government services
ie Provide farmers and nomads more services and technical help.

Other arees of investigation

i. Improve animal productivity taking current animal potential and
breeding conditions into account.

ii. Develop a plan Jor the progressive introduction of intensive
livestock rearing.

iii. Identfify ways in which livestock can be better integrated with erop
production (e.g. aniinal traction, manure, crop residue as fodder,
etz.)

viii



iv.

V.

Identify ways in which marketing channels can be better organized
to market animnal products.
Determine the feasibility of producing fodder crops as cash crops.

6. Consumption Constraints

a.

b.

cl

Seasonal food shortages

i.
ii.
iii.
iv.
vl

vi.

vii.

Improve the infrastructure so that villages are less isolated during
the rainy season (i.e., all weather roads).

Identify and introduce short maturing varieties of food ecrops to
make food available during eritical periods (i.e., rainy season).
Collect germ plasms along the river of short cycle crop varijeties.
Develop cropping systems which combine crops in such a way that
food gaps are eliminated (i.e., combining short and long ecyecle

erops).

Search for other alternative food sources such as new crops, or
wild plants.

Conduct research on fonio to determine its potential as a food
crop.

Promote cooperative boutiques as food banks to store grain to be
used during food deficit periods.

Access to drinking water

i.

Develop more wells and introduce simple filter systems to clean
water from the river.

Access to fresh water fish

I.
ii.

iii.
iv.

Increase the quantity of fish available by stoeking the river and
marigots with fingerlings.

Introduce fish nets which regulate the size of the fish caught.
Establish laws to enforce the use of these nets.

[ntroduce fish ponds tc improve access and management.

Introduce an aquaculture research program at CNRADA which
focuses on improving fish production in the river basin (i.e.,
breeding progra:n for fingerlings).

Access to firewood for cooking

lﬂ'
ii.

iii.
iv.

v.

Promote agroforestry practices to improve access to firewood.
Encourage farners to plant stands of fast growing trees that can
be systematically harvested for fuel use.

Introduce fuel efficient wood burning stoves.

Zncourage farmers to use manure as a substitute for wood or
charcoal.

Explore-other alternative energy sources such as solar energy and
wind power.
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[. INTRODUCTION

This research report presents the findings of a dry season farming systems
reconnaissance survey that was conducted in Mauritania in the Guidimaka, Gorgol,
Brakna and Trarza regicns (See Map 1). Thirty-four villages were surveyed over a
three week period in February 1986 (See Table 1). Over 400 farmers were
contacted, and indepth interviews were conducted with approximately 180 farm
families. In addition, general inquiries were directed to several hundred women in
27 villages regarding consumption patterns.* This study was carried out under the
auspices of the Mauritania Agricultural Research Project II. This project is
supported by USAID/Nouakchott and USAID/Office of Nutrition, Bureau of Science
and Technology with cooperation froin the Centre National de Recherche
Agronomique et de Developpement Agricole (CNRADA). The University of Arizona,
College of Agriculture and CNRADA have joint responsibility for directing the
project. The primary objective of this study was to provide information on the
farming systemns found in the Senegal River Valley to help CNRADA establish
research priorities for the research station at Kaedi. Dry season data were
collected on cropping patterns (irrigated, recession, and rainfed), animal husbandry,
off-farm economic actjvities, marketing and consumption. This study also focused
on some of the key constraints facing farmers in these ~egions of the river basin.
Although this inforination will be augmented and refined by upcoming surveys in the
rainy season as well as by on-farm testing, it provides a basis for orienting research
to the needs of farmers.

A.  Methodology

To deal with the complexities of the farining syste:ins found in the Senegal
River Basin, a multi-disciplinary team was used (See Appendix A). The size of the
team varied from 16 to 11 members, so not all of the resesrchers participated in the
entire survey. The disciplinary backgrounds of the researchers included agronomy
(4), extension (4), forestry (1), agricultural engineering (2), veterinary/animal
science (1), anthropology (2}, agriculture economics (1), health/nutrition (1), and
geography (1). Five of these team members were expatriates (3 Americans, 1
British, 1 Dutch), and the rest were Vauritanians. Two of the researchers were
women.

Prior to conducting the survey, the research team reviewed secondary data
sources obtained from USAID, CNRADA, other government agencies, and other
projects. This information helped familiarize the tesm with the area and topics to
be studied. In addition, background information was ccllected from knowledgeeble
personne] such as USAID officials, government officials, CNRADA researchers,
project personnel, Peace Corp volunteers and other resource persons. Maps of the
survey area and letters of transit were also obtained witih the help of these officials.

*Women were interviewed in groups rather than individually, so it was difficult to
determine the number of wome.:: contacted for the food consumption survey.



JILNYV v

NV 3 JU

Y} wouakchott

MAURITANIA

Trarza Region

SENEGAL

N
4

TOWN O
VILLAGE @
REGION _ _ _ _

SENEGAL

Map 1.
Location of Villages Surveyed
Along the Senegal River

+

!
]
'

Guidimaka Region

o

D

&

)




VILLAGES SURVEYED

Date Villages Surveyed Region
Feb. 3 Guiraye Gorgol
Gourdiouma Gorgol
Silla Gorgol
Feb. 4 Djovol Gorgol
Feb. 5 Lekseiba Gorgol
Ganki (Gorgol
Talhaya Gorgol
Feo. 6 Wompou Gudimaka
Feb. 7 Wali Gorgol
Toulel Gorgol
Nouma Gorgol
Feb. 8 Maghama Gorgol
Gourel Dieri Gorgol
Paliba Gorgol
Feb. 9 Toufde Sive Gorgol
Sive Gorgzol
Koundel Reo Gorgol
Feb. 11 Tetiene Gorgol
Dindi Gorgol
Bovel Gorgol
Feb. 12 M'Bagne Brakna
Fondou Brakna
Feb. 13 Sori Male Brakna
M'Boto Brakna
Feb. 13 Bababe Brakna
Bolo Dogo Brakna
Feb. 16 N'Gorel Brakna
Tienel Brakna
Feb. 17 Olo Ologo Brakna
Darel Barka Brakna
Feb. 18 Dar Es Salam Trarza
N'Bar Wadji/Kaire Trarza
Feb. 19 Tiekane Trarza
Gani Trarza



The village selection process tried to take into account the variability that
exists in farming systems along the river basin. Foetors taken into consideration in
village selection included location; size; access to roads; institutional cotaplexity;
access to small irrigated perimeters (both cooperative and private), walo lands, falo
lands, dieri lands; proximity to the river, large perimeters, large towns, nomadic
pesture lands; ethnic background; and general economic pursuits (i.e., fishing, animal
husbandry, recession farming, ete.). To aid in this selection process, the river basin
was surveyed from the air using a video camera. This video helped the research
team visually pick out villages that had the desired characteristics. In addition,
VMauritania researchers who were knowledgeable-about the regions to be surveyed
were consulted to help identify villages. Following this procedure, 40 villages were
chosen to be surveyed, Hdowever, the number was later reduced to 34 due to
logistical constraints. *

To help guide in.erviews, the team constructed a detailed topical outline prior
to going to the field (See Appendix V). This topical list was open-ended so that
farmers could express the:.nselves freely on a variety of issues. The topics included
in this outline were obtained from a number of sources. First, important variables
identified in past studies were derived froin secondary data sources and interviews
conducted with knowledgeable personnel.  Second, each of tne researchers at
CNRADA were consulted to identify the various kinds of information needed that
would be directly relevant to ongoing research at the station. Third, the team
members drew upon their own knowledge and past research experience in devising
topics. The outline was formulated and reviewed by all the team members before
going to the field. Once the team reached consensus on the items included in the
[isy, the survey was initiated.**

Villages nearby Kaedi were surveyed first to test the topical outline. This
allowed the team to refine the list ana to determine the appropriate manner in
which to ask some of the questions. Following this test, tables were constructed
from the refined list which facilitated the transfer of data from field notes to a
comparative format (See appendix E). These tables allowed for continual
comparisons ameng farmers which helped focus discussions among team members.

Before surveying villages in any particular region, an effort was made to
contact the local officials to inform them of our activities and the purpose of our
study. This was done to establish collaboration and to obtain their help. In addition,

*Due to scheduling problems, fewer researchers participated at the end of the
survey than at the beginning. As aresult, the number of villages surveyed each day
had to be reduced.

**A similar type of topical outline was put together for the consumption component
of the survey.



the information needs of these officials were elicited to ensure that the survey
results might be useful to them.

As stated previously, the villages near Kaedi were surveyed first to test the
outline and to familiarize the researchers with the approach prior to going to distant
villages. Following this, the survey team travelled east to the Guidimaka rezion
(Woumpou). Taking into aceount the fact that the floods recede earlier in this
region than in the Central snd Low Middle Valley, it was decided to proceed from
east to west. Thus, the Brakna and Trarza regions were surveyed last.

Given the size of the survey teani, it was decided to split the teain up into
three groups. Each group visited one village each day to conduct interviews with
farm fanilies. These villages tended to be located in the same aree so that
comparable data could be collected. Upon arrival in a particular village, the team
members wouid first meet with the village leaders and other villagers present to
explain to them the purpose of their visit and why so many questions would be asked.
General inquiries were directed to the group assembled concerning village
infrastructure, land tenure, demographic characteristics, general cropping patterns,
village access to irrigation, use of wild foods and tree products, access to citrus
trees, interaction with transhumants fishing, off-farm employment, sources of
credit, general consumption patterns, food distribution programs, environmental
issues, project interventions, major constraints and desired interventions.

After these initial inquiries, the researchers split up into smeller zroups of
two* to conduct interviews with farmers. If the team members did not know the
local language,** a village translator was requested to accompany them. An
attempt was made to conduct the interview with both the husband and wife of a
household rather than with just the male farmer. This is because the women of farm
households may also be responsible for a considerable amount of the labor performed
in the fainily fields or have their own fields. Despite this attempt, it was not always
possible to have the wife present during the interviews.

The interviews were conducted in the farmers' fields away frowmn the village.
This enabled the researchers to see the fields they were inquiring about and to
obtain answers and opinions specific to the farm family being interviewed rather
than the group consensus. It was felt that the presence of other farmers might bias
a farm family's responses. The team also believed that conducting the interviews in
the farmers' fields demcnstrated to farmers that the researchers were seriously
concerned about their problems, and this was likely to result in more truthful
responses. Usually a pair of researchers could do one to two complete interviews in

*An attempt was made to match up one social scientist and one physical/biological
scientist in each pair.

**In the area surveyed, 4 different languages were spoken. These include Soninke,
Pulaar, Hassaniya, and Wolof.



a day. In some cases, it was only possible to do partial interviews, so the
researchers interviewed more than two farmers in a day.

Team members did not work with the same research partner every day. The
team members rotated on a daily basis giving each researcher an opportunity to
work with and learn from the other team members. This greatly facilitated an
exchange of ideas and helped establish better communication between team
members.

After interviews with farm families were completed for a selected group of
villages, the team members would assemble together to discuss the major findings of
the survey. This procedure helped the researchers formulate hypotheses about the
major attributes and constraints of the farming. systems found in a given area, and
provided a basis for comparison when survey work was conducted in other regions.
At first it was our intention to assemble as a group at the end of every field day to
review our findings. However, such a procedure was difficult to maintain due to
scheduling problems and fatigue. Thus, review sessions were conducted every few
days and during logical breaks in the survey schedule.

Once the survey was completed, the team members came together and
discussed the overall findings. Hypotheses were generated regarding the major
constraints which applied to the farming systems found along the river. These
constraints were divided into general production constrsints and specific farming
systeins component constraints. Once formulated, the team then proposed a series
of recommendations and/or areas of investigation that addressed each of the
identified constraints. This procedure was followed to allow each of the team
members an opportunity tc combine their various disciplinary expertise in
formulating possible solutions. The team made no attempt to prioritize the
constraints or recommendations because it was felt that such decisions should be
made by the Government Ministries and CNRADA. After these tasks were
completed, the results of the study were written up by several of tne team
members.

In addition to data being collected on general village characteristics, cropping
patterns, animal husbandry, off-farm employment and marketing, the
reconnaissance survey also focused on consumption patterns. It was felt tht the
linkages between production and consumption were very important to understand,
given the inarginal conditions farmers are faced with in this arid region.®* Two
female researchers collected consumption related data in 27 of the 34 villages
surveyed. A topical outline derived from secondary data sources and past surveys
was used to help guide interviews. This outline was refined in the early stages of
the survey after it became apparent that it was too lengthy to completc in the time
allotted. Interviews were usually conducted with a group of women from the village
rather than with individual women. Thus, much of the consumption data is
generalizable at the village level rather than at the household level. These
interviews were conducted at the same time as the indepth farmer interviews. Each
of the fe:nale researchers conducted the interviews alone rather than in pairs in
order to expand the data coverage.

*Meeting family consumption needs is one of the primary goals of farmers in this
region and must be taken into account in any proposed intervention.



These data were then transferred from field notes to tables to allow for village
comparisons. As with the other types of farming systems informatior, the major
attributes and constraints associated with consumption patterns were identified.
Recommendations were also proposed to deal with the consumption constraints.
This information is presented both as part of this report and in a separate document.

B. Content of the Report

The information provided in this report is divided into several sections. First,
the types of farming systems found in the river basin are discussed in general. The
next eight sections deal with the specific characteristics of the farming syste:mns
found in the area. These include sections on: irrigation systems (large and small
perimeters, irrigation pumps, institutional relationships, major constraints, irrigated
rice, irrigated maize, irrigated sorghum, and market gardens); recession agriculture
(recession sorghum in walo land, fonde cultivation and falo cultivation); dieri
cultivation; livestock practices; marketing patterns; off-farri sources of income
(migration, local business employment, charcoal production, arts and ecrafts and
fishing); sources of credit; and consumption. The tenth section focuses on the major
farming systems constraints and recommendations proposed by the research tearn.
This section divides the constrzints inte genereal production constraints and specific
farming systems component constraints. Each constraint is addressed separately
and recommendations are proposed for that constraint. Whenever appropriate, the
present compensating strategies pursued by farmers to deal with each constraint are
presented. The final section of the report contains the appendices. This section
presents detailed infornation which does not appear in the main body of the report
which should be useful to researchers and administrators. The types of information
provided in the appendices inciude: the list of researchers involved in the survey;
the data summaries of the farining systems survey; the timing of the eropping
activities; lists of trees and their uses; livestock numbers; a list of animal disesases;
the data summaries of the food consumption survey; food inventory, food price
lists; recipes; list of wild {vods; traditional remedies for ailments; list of sources
consulted; lists of people and institutions contacted; organizational structures of
collaborating govermnert and research ins:itutions; a chart on seed production
activities; table of monthly soil temperatures; meteorological data; and the topics
of inquiry used in the survey.



Il. GENERAL PARMING SYSTEMS CHARACTERISTICS

A. Introduction

Although a considerable amount of variation exists in the economic activities
of farmers living in the Senegal River Basin, a generalized farming system's model
can be proposed which identifies the key agricultural components (See Figure 1).
Each of these components will receive a different emphasis depending upon a farmn
family's geographical location, socio-cultural preferences, and economic
Oppo: tunities. This section of the report identifies these major components and
discusses how they are combined in various ~ays to form different ‘arming systems
along the river.

First, there are four cropping systems in the Senegal River Basin. These
include traditional rainfed agrieulture (dieri cultivation), traditional recession
agriculture (waln, falo, fonde), smail irrigated perimeters (both vegetable gardens
and grain crops), and large irrigated perimeters. Second, livestock rearing is still an
important activity carried out by all ethnic groups along the river, despite the fact
that herds have been disseminated over the last 15 years due to the drought. Third,
both complimentary and competitive relationships exist between pastoral groups and
sedentary farmers. Fourth, fishing is an important source of food and revenue for
many farm families. Fifth, charcoal production is & short-term econoimic
alternative for far ners who need to supplement their food supplies and income.
Sixth, many farmers pursue off-farm income generating activities to diversify their
incoine sources (e.g. farm laborer, milk sales, herder, construction worker,
merchant, mill operator, ete.). Seventh, young males will permanently migrate from
the village and send remittances back to their families. Eighth, many fariners will
seasonally migrate to urban areas, agricultural schemes, or Senegal to supplement
their income.

Given the .nargzinal environnental conditions of this region, farm families
attemnpt to combine these various economic strategies ir ways to reduce their risks
so that the basic needs of the family can be met. Farmers may be pursuing a
number of strategies simultaneously. For instance, a farmer may be involved with
rainfed agriculture, recession agriculture and irrigated agriculture all at the same
time. Although family labor resources may not be adequate to pursue all three of
these crop enterprises effectively, farmers will adjust the allocation of their labor
resources to each of these enterprises depending upon elimmatic conditions (i.e.,
rainfall, adequacy of the floods, ete.), and/or access to input. (i.e., availability of
diesel, spare parts, seed, ete.). Such flexible adjustinents are an adaptive response
to an unc«rtain environnent. Similarly, farmers will pursue a wide diversity of
other ecorom.c activities to supplement their income and reduce their vulnerability
to crop fa.lures. Understanding how these various activities are interrelated and
how farmers use them in various combinations to adapt to local conditions is
essential if improvements sre to be made in the existing farming systems.

B. Inter-Regional Variability Among Farming Svysterns

The type of farming systems pursued by far:ners is strongly influenced by their
geographical location and cultural tradition. Not all agricultural components
previously mentioned are viable in every region. For instance, in the Delta Region
(St. Louis to Dagana), rainfed cultivation and recession agriculture are of limited
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potential. Farmers in this area rely heavily on irrigated agriculture to meet their
needs. Rice and vegetables are the dominant crops in the perimeters. Beniuse of
the high salt content of the soil, very little corn is grown. Salty soils may also
account for why the dominant crop in falo cultivation is sweet potatoes rather than
corn.® To avoid sciinity problems in vegetatle gardens, farmers plant vegetables on
the side of planting hills in their ir~igated fields. Private irrigated perimeters are
also common in this region. In fact, most of the large commercial vegetable
gardenc are found in the Trarza Region of the Delta. Vegetable marketing is
encouraged Dy easy access to large markets such as Rosso, Dagans, and Nouakchott.

In the Lower Middle Valley (Dagana to Boghe), rainfed agriculture is of little
iinportance due to inadequate rainfall, but recession agriculture becornr inore
prevalent. The soils in this area are good for recession cuitivation because they are
medium to fine textured alluvial deposits whic!i are deep, moderately periieable,
and have adequate water holding capacity. Marigots are also dispersed throughout
the region, naking recession cultivation more feasible. Floods recede in December,
so planting begins later than in the upper portions of the river. Irrigated perimeters
are also found in many of the villages in the area. A few private periineters can be
found, but most are located in the vicinity of Dagana. Aside from rice and
vegetalles, irrigated corn is also grown in the perimeter. Except for the villages
near large towns like Boghe and Dagena, the villages in this region are inore
isclated, lack infrastructure, and do not have easy access to markets. This
influences cropping strategies and alternative sources of income. Farmers in
several viilages turn to charcoal production when crop yields are inadequate.

In the Central Middle Vallay (Boghe to Matam), all four cropping patterns can
be found. As a result, there is a great deal of crop diversity. The potential for
rainfed agriculture iz somewhat variable; however, due to access to rainfall west of
Bolo Dogo, very little rainfed cultivation can be found. Between Bolo Dogo and
Kaedi, the crops grown on dieri fields are priinarily watermelon, cowpeas and
hibiscus. Millet and sorghum become part of the crop mix in villazes east of Kaedi.
Millet is more popular in the Central Middle Valley than in the Upper Valley.**
Recession agriculture is also found throughout the area. The soils are similar to the
Lower Middle Valley, and narigots are prevalent throughout the area. Aside from
sorghum, cowpeas and watermelon, corn and vegetables are Zrown in some recession
fields located in the Dirol Plain.*** Floods recede in October and Novenber in this
area, so planting begins earlier than in the Lower Middle Valley. In addition, both
small perimetar and large perimeter irrigated agriculture are found in this region.
Large perimeters are located near Boghe and Kaedi, while small perimeters are
scattered throughout the area. There are very few private perimeters. Besides
irrigated rice, corn and vegetables, irrigated sorghum can be found in villages in the
eastern Brakna and Gorgol Regions.

*Taste preferer.ces among the Wolof may also account for this pattern.
**Pulaar in this region prefer millet over sorghum.

***Corn and vegetables are planted in tributaries and stream beds.
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In the Upper Middle Valley (Matam to Bakel), reinfed cultivation is important
while recession agriculture is less prevalent. A wide variety of crops are grown in
dieri fields due to increased access to rainfall (e.g. peanuts). Sorghum is preferred
over millet as the main rainfed grain crop.* Women also play an important role in
rainfed cultivation. This is & common cultural practice among the Soninke. Small
irrigated perimeters have also been recently introduced into the area. In these
perimeters, corn is the dominant erop grown rather than rice. Sorghum can also be
found iii the irrigated parcels, along with cassava and other vegetables. In addition,
out-migration of young men to France is a common pattern in this region. The
quality of house construction and village infrastructure demonstrate the importance
of remittances to this area.

C. Intra-Regional Variation in Farming Systems

In addition to regional variability, the types of farming systems found within
regions will differ depending upon access to resources and economie background.
Intra-regional diiferences in cropping patterns can be used te delineate four
different systems. For example, some villages in the area surveyed have no access
to irrigated perimeters. Farmers in these villages rely totally on traditional rainfed
and recession agriculture. Examples of such villages include Fondou, M'Boto,
Gourdioma, Ganki, Lekseiba, Talhaya, Nouma and M'Bagne. All of these villages are
located in the Central Middle Valley except Nourna, which is in the Upper Middle
Valley.

Another type of farming system identified in the area is one where farmers
rely almost exclusively on irrigated agriculture. Examples of this type of farming
system can be found in Toufde Sive, Paliba, Darel Barka and in some of the villages
located near the large perimeters outsi’z of Boghe and Kaedi.

The most cominon type of farming system found throughout the surveyed area
is one where farmers combine traditional agriculture with small irrigated perimeter
cultivation. Twenty-one out of thirty-four villages follow this pattern. The types of
traditional agriculture which are combined with irrigated agriculture will vary froin
village to villaze, depending upon access to rainfall and adequate floods.

A fourth type of farming system which is somewhat more complicated can be
found in villages near large perimeters. In these villages, farmers may be
cultivating plots in large perimeters as well as in small village perimeters and/or
recession land. Examples of this type of system can be found in N'Gorel and Tienel
near Boghe.

In addition to the variability that exists in cropping patterns, the farming
systems found in the Senegal River Valley can be further differentiated on the basis
of the alternative economic strategies which farmers pursue to supplement their
crop production. For example, farmers in so.ne villages are oriented toward fishing
(e.g. M'Bagne), while farmers in other villages may be oriented toward animal

*Soninke taste preferences as well as soil conditions may account for this pattern.
Villages located near the large perimeters outside of Boghe and Kaedi.
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husbandry (e.g. Bovel). Likewise, some villages have more income generating
opportunities for farmers than other villages (e.g. Djovol). This is strongly
influenced bv the size and institutional complexity of the village and its proximity
to a large v.an center. Out-migration may be a strategy followed more often in
some villages than in others (e.g. Toulel). In villages with limited economic
alternatives, farmers may have no recourse but to migrate or supplement their
income with charcoal production (e.g. Darel Barka).

Taking all of these factors into consideration, it is apparent that the farming
systems pursued by a given farm family will be some unique combination of the
various farming systems components. Understanding each of these components and
how they are interrelated is necessary if appropriate interventions are to be
developed. The following sections of this report address: each of these farming
systems components in detail.
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Ill. IRRIGATED SYSTEMS

The major goal of the Mauritanian food and agricultural policy is to reduce the
country’s dependence on imported food, especially grain. The principal meaus by
which this goal is to be achieved is through the promotion of irrigated agriculture
throughout the river valley. The irrigated perimeters, many of which have been
recently constructed, have become an important and integral part of the overall
farming system found within the river vailey. The perimeters were for many of the
riverine people their main hope for survival through the last drought eycle. Without
them, most of the river valley rural populetion would not have planted any crops at
all within the last several years.

The perimeters have allowed many farmers to plant and harvest so:ne grain.
The possibility of production in dry years has stimulated the demand for the
construction of new small perimeters (M'Bagne and Tetiane) and the expansion of
existing perimeters (Sori Male). Yet there are numerous perimeters that have been
either taken out of preduction (Darel Barka, Paliba, and Olo Ologo) or are being
under-utilized (Gani and Kaire) due to inappropriate cropping systems, poor water
management practices, badly constructed perimeters, ill-prepared plots (not
leveled), equipment failure, and/or the inexperience of the farmers. The perimeters
lnvolve intensive, as opposed to. extensive, agriculture and the use of new
technologies such as irrigation techniques. Farmers find the work harder and more
demanding. They feel that the returns on investments and labor are inadequate.
Most of the actual yields obtained to date in the prrimeters, especially the small
perimeters, are far below SONADER's projected irrigated crop yields (4 tons/ha for
rice, 2 tons/ha for maize, 1.5 tons/ha for sorghurm); crop costs are high, especially
pump-running and maintenance. costs; and cooperative indebtedness has increased
considerably (see Appendix U). Thus many farmers, when asked, indicated that if a
cycle of sufficient rains and adequate flooding were to return, they would go back to
the traditional farming systems in the dieri and walo, which are extensive, less
demanding, and give higher net yieids per effort extendzd.

A. General Characteristics of Perimeters

An irrigated perimeter consists of a group of small plots (usually about 1/4 to
1/2 hectare) that are serviced by a systemn of irrigation canals and surrounded by an
earthen dike to protect it from floods. Two types of perimeters exist; large
perimeters and small perimeters.

A.l. Large Perimeters

Large perimeters are about one hundred hectares or more in size, with a
systemn of large lined main canals and smaller lateral canals, service roads, and a
high protective dike enclosing them. Examples are the Gorgol perimeter (600 ha)
and the Boghe perimeter (403 ha). The large perimeters were developed with the
help of international funds (e.g. World Bank, European Development Fund). Heavy
machinery was required to level the land and construct the perimeter and canals.
These perimeters are managed, supervised and maintained by SONADER. Farmers
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in the large perimeters receive supervisory and technical help and also inputs and
material assistance. The primary crop grown is rice; either once or twice a year.
Recently, other crops such as sorghum and maize are being suggested for the dry
season, as in Boghe. The most successful large perimeter within the area visited is
the Gorgol perimeter, just west of Kaedi. Tossible reasons for its success are: 1)
the attention it receives from variou. research projects; 2) the extension und
technical assistance it receives; and 3) size of the holdings which average about 0.75
na.*

A.2. Small Perimeters

The small perimeters are about 20 hectares in size, with a system of small
earthen canals and a low protective dike enclosing them. Examples are Toulel~—16
and 36 hectares, Wali-—-23, 27 and 19 hectares, and Bababe—20 hectares. There are
basically four types of sinall perimeters. There are: 1) Type A perimeters; 2) Type B
periineters; 3) private perimeters; and 4) garden perimeters. In the area covered by
the survey, most of the perimeters varied between + to 30 hectares (there is one
large private perimeter of about 250 hectares). The gardens are simple structures
with a few watering canals fed by a one- or two-cylinder pumnp (e.z. Tienel
cooperative garden), or & watering tank filled from the river by a pump (e.g.
M'Bagne and Djovol cooperative gardens). The gardens are usually run by either a
mixed or women's cooperative. Most of the perimeters have easy access tc water**
and are either on the fonde land*** next to the river or on walo lands ths* are close
to the river or a marigot.

*An in-depth survey (of 400 farmers) was carried out between 1980-1982 in the
Gorgol perimeter by SCNADER (unpublished report, 1982). One conclusion was that
the highest rice crop yields were obtained from farmers who had between 1 to 1.2
hectare plots or holdings. The smaller plots yielded less because the families
divided their time between the periineters and the dieri, while the larger plots
obtained lower yields because they were less manageable.

**Soine women's gardens are not located next to the river or do not have access to
a pump (e.g. Siila). Water is carried by hand to such zardens by women.

***Most small perimetersare located on fonde land (alluvial levees) where the land
use rights are less restrictive. Since production on fonde lands is dependent upon
erratic rainfall, the land is considered less valuable than walo land. Rich flood
recession lands are considered rmore valuable and are subjected to a complex set of
land regulations. These land right regulations may act as a constraint to the
development of small perimeters. SONADER has had problems in the past settiing
land disputes on walo land.




The most common small perimeters are the Type A and B perimeters,
averaging about 25 hectares in size with an active cooperative membership of about
75 persons. The average size holding is between 0.25 to 0.5 hectares, where a
holding can be one or more plots of various sizes. The Type A periineters, which are
surveyed and laid out by SONADER but farmer-built under the supervision of
SONADER, are the most prevalent. These are the perimeters which SONADER
prefers to develop. Examples of Type A perimeters are Djovol, Wali 1 and 2, and
Koundel Reo. The Type B perimeters are those where the levelling and some of the
construction work is done with machinery while the farmers do much of the less
ardusus work in constructing the smaller canals and plot divisions. The Type B
perimeters, like Guiraye and Wali 3, appear better built. The cooperative members
of the Type B perimeters had fewer complaints concerning the cowditions and
levellng of the perimeter. Most of the Type B perimeters visited had more uniform
crops, and canal systems were in batter condition.

The size of the plots vary from one perimeter to another even within the same
village. A fariner may have several plots to make up a holding. The average size of
a holding is around a third of a hectare, with a minimum of 0.1 hectare and a
maximum of 1.5 hectares.

Most farmers fe;t that the holdings were too small upon which to live. Because
of this, farmers had to divide their available labor resources between the irrigated
perimeters and the traditional croplands in order to survive. Farmers realize that
sacrifices in production efficiency and output are being made by this division of
labor between the traditional croplands and irrigated perimeters. In many cases
where either traditional lands, perimeters, or both failed due to natural or
management deficiencies, the farmers turned to charc~al production. A great
majority of the cooperative farmers interviewed expressed a desire to have larger
holdings, but only a few stated that the reason was to be able to concentrate their
efforts on irrigated agricultural production. Nearly all the farmers considered the
work in the perimeters very arduous, especially the¢ manual preparation of the heavy
¢lay soils (vertisols) of the fonde. This is understandable considering most of the
farmers in the region covered are elderly, with many of the younger men having
imigrated. ‘

A.3. Irrigation Pumps and Maintenance

1) All the functioning perimeters have two cylinder pumps with a capacity
to handle irrigation systems of about 20 to 25 hectares. Various makes
of pumps fron five countries can be found. The Lister HR2 frum Britain
is the most prevalent pump in the surveyed area (21 out of 43 perimeter
pumps encountered). Most of the pumps are on a chassis situated at the
river's edge. The rest are on floating platforms anchored in the river.
With the low river level. encountered during the hot, dry scason, the
pumps are lifting the water about 6-10 meters from the water source
into a catchment basin at the top of the river bank (or fonde). From this
point the water is gravity-fed to all the parcels in the perimeter through
a system of earthen (unlined) canals. The canals vary greatly in capacity
and condition from one perimeter to another, though the Type B
perimeters nave slightly deeper and better-constructed canals. In many
of the perimeters there is a large water loss due to seepage, especially
at the resealed outlets into the parcels, and due to the vegetative growth
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in the canals. Because of the height of the lift and the increased water
requirements Jue to the reduced canal efficiency, the pumps are
overtaxed. This is especially the case in the older periineters.

2) Pump breakdowns happen frequently in all perimeters save for one or
two instances. The breakdowns 4re d'e not only to the cver-taxing of
the pumps but also to the inadequate maintenance of the pumps. Most of
the pump operators are responsible for starting and shutting down the
pumps, filling the pumps with fuel, and the regular changing of the
engine oil. SONADER mechanics are responsible for changing the filters
and all other maintenance and repairs to the pumps. All the pump
operators encountered had some training of about three weeks or more in
basic pump operations and rudimentary naintenance which was
conducted by SONADER or CARITAS.

Pump operators do not have a great incentive in ensuring that the pumps
are in good running condition. Cooperatives pay their pump operators in
different ways. Some operators receive a flat monthly wage during the
crop season, i.e., 6000 UM per month (paid in cash, product or food).
Others receive a fixed quantity of s crop from each parcel (j.e., 3-1/2
kgs of grain per farmer); or a fixed payment per irrigated parcel (i.e, 20 -
UM per parcel per irrigation). In some cases an operator's parcels are
planted, cultivated, and harvested by the farmers in order that the
operator may devote his lull time to his job. In a few instances pump
operalors were given incentives, whereby the payment depended upon
the crop yields. In these cases pumps were better maintained and there
was a noticeable difference in the times the pump was down.

3) Serious pump breakdowns have caused varying degrees of crop losses
from decreases in crop yields to complete failures. Viost prolonged pump
down-times are due to either delays in the availability of the mechanics
or, which is more often the case, the lack of available spare parts.
Breakdowns due to this latter cause may last anywhere from one month
to more than a year.

1) The lack of diesel fuel for the pumps has caused some pump down-times.
The difficulty of supplying diesel on time to the perimeters increases as
the village accessability diminishes. Poor road access and slow
communications are the main causes of the fuel delays.

A.4. Institutional Relationships with Perimeters

All the small perimeters, save for a few, are overseen or supervised.by
SONADER. A few (i.e., Paliba, Tagah/Gourel Dieri and Toufde Sive) are
supervised by CARITAS, while others are privately owned. The relationship
between the small perimeter cooperatives and the institutions involve a
number of aspects. First, the institutions give the technical, engineering and
some financial ielp towards the construction of the perimeters. They tnen
finance the purchase of pumps and necessary equipment and train the pump
operators. Thereafter, the institutions advance production inputs such as seed,
fertilizer, insecticides and fungicides, diesel, oil, spare parts as well as finance
pump repairs and sometimes land preparation. The SONADER loans are
repayable in the following manner: 1) construction loans over ten years;
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2) pump purchase loan over three years; and 3) crop loans at the end of the
crop season. The cooperat:ves repay the loans advanced by the institutions
either with the crop (rice, ¢orn or sorghum) or in cash.

In the area surveyed, many of the cooperative farmers have expressed a
negative view toward the institutions primarily because of the problems they
have encountered. These problems include: 1) the fact that the parcels are
not level; 2) erop losses due to arolonged pump breakdowns; 3) damage and
devastation caused by intruding animals, especially camels; and 1) the
indebtedness incurred due to crop losses or failures. In each case the
institutions are blamed even though both may be at fault. The farmers are
ill~informed with regards to irrigated crop and financial expectations. In some
cases farmers have admitted that they are ill-prepared with regards to
perimeter cultivation, and sometimes resources have been mismanaged.
Farmers also have a tendency to rely on the institutions to help them out in
times of crisis instead of resolving the problem themselves. At the same time,
the technical help and back-up supplied by the institutions, especially with
respect to the pumps, have been inadequate.

A.5. Major Constraints

Four major constraints stand out as inhibiting the successful production
of crops in irrigated perimeters.

1) The mos® vulnerable point of an irrigated crop syste:n such as that of a
small perimeter is the pump. Pump failures reduce or eliminate the
access to water for irrigation which in turn leads to lower crop yields or
even total crop failures. A number of vbserved factors have led to lower
pump efficiency or failures:

a) overtaxing of the pumps,

b) inefficient canal systems, thus requiring increased pump use,

c) inadequate or inappropriate irrigation techniques requiring higher
water usage,

d) inappropriate cropping systems for specific soil types,

e) insufficient and untimely diesel punp maintenance,

f) scarcity of spare parts for the diesel pumps,

g) inadequate training of pump operators,

h) the leck of incentives for pump operators to ensure the timely
availability of irrigation water for the erop perimeters.

2) A second constraint is the lack of knowledge that the farmers have of
irrigated cultivation practices, techniques, possibilities, and limitations.
Certain factors that have led to this are:

a) the diverse backgrounds of the villagers which include fishermen
and herdsmen, that apparently had not been taken into account
when establishing perimeters,

b) the lack of adequate and/or sufficient technical help to the

farmers, o
e) the rolz of the cadres as enforcers rather than as extensionists

providing technical help and information to the farmers.
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3) Thirdly, the intrusion of animals into the perimeters has caused
extensive damage to the crops and in some cases, such as Fimbo Paliba,
the total loss of a erop. This problem has arisen as a consequence of:

a) a lack of adequate fences around the perimeters to Keep out goats,
sheep, donkeys and camels,

b) the accessibility of sufficient fences and/or the inability to obtain
appropriate fencing material. In most of the surveyed area along
the river valley, the situation is further aggravated by the fact
that the farmers have little to- no recourse within the judicisry
system to exact retribution or payment of damages, especially if
the damage ocecurs during the day. Yet if the animals, especially
camels, are at any time inadvertently harmea in the perimeter or
in their removal from the perimeter, the farmers have to pay
damages to the owners of the animals.

4) The fourth major constraint is the mmountinz debt that some of the
cooperatives have accumulated because of their inability to repay long
term and short terin crop loans. This inabiiity to repay is due to crop
losses and failures. The coaperative indebtedness has brought about:

a) closures of perimeters due to lack of operating funds or pump
inputs,

b) inability of cooperative farmers to plant irrigated crops due to the
lack of funds to repair inotor pumps.

B. Irrigeted Rice

B.1. General Characteristics

Most of the farmers with plots in small perimeters grow paddy rice,
though it is more prevalent down-river (west of Kaedi) where the older
perimeters are found, than up-river (east of Kaedi). Farmers in so.ne down-
stream perimneters cultivate rice twice a year. The heavy fonde lands are
more suited for riee production, with yields of between 3 to 5 tons per hectare
from average crops. Some rice is grown in the lighter walo lunds with
resultant lower yields, e.g. parts of the Sori Male perimeter which yielded
about 0.65 tons per hectare as compared to 3.7 tons per heciare from the
heavier soil. Most of the rice is grown during the wet and flood seasons fro:n
June to December. The seedbeds are prepared in June, and transplanting
oceurs in July and August. Harvesting occurs from October through
December. If a second rice crop is planted, transplanting ocecurs in December
and it is harvested in April. This second rice crop yields less than the first
crop because it is affected by the cooler temperatures and shorter days during
December, January and February.

B.2. Varieties Grown

The varieties of paddy rice grown in the small perimeters were Inkompao
(IKP), Chinchungway, Tishun Native No. 1 (TNI), Diaya, Gaire (from Senegzal),
TNA (froin Senegal),” IR28, IR18, 1521208. The first three varieties are
supplied by SONADER. Many of the rice farmers saved their own seeds froin
the previous year's crop.



B.3. Land Preparation

In the majority of the cases the farmers started to prepere the land in
May. They applied an irrigation to soften the soil. Otherwise the soil is very
hard and extremely difficult to manually prepare for planting. This task is
normally done by the men or hired laborers. The preparation of the parcels
takes up to two months to complete. The major problem in preparing the land
for trarsplanting the rice is the levelling of the parcel by hand. In reality, this
task #nas rarely accomplished. A few farmers were able to obtain tractors or
hand cultivators to prepare their lands.

B.4. Inputs Usad

Fertilizer was applied in most of the perimeters. Urea was applied in
the plots, sometimes in conjunction with a phosphate fertilizer. The rates
vary froin 25 kgs to 280 kgs of phosphate, which was applied either before
transplanting or up to 10 days after transplanting. The rates of urea were
between 5 and 300 kgs per hectare, normally in split applications at [re-
transplant, beiween 8-30 days after transplant, and at heading time. Some
insecticides were applied, but not often. In one case, dust was applied around
the perimeters Lo stop the penetration of insects into the rice crop.

B.5. Water Application

Farmers try to .nsintain a permanent flood in the parcels where the
paddy rice is grown, but this is not always possible because of uneVven land,
lighter (more porous) soils, or pump breakdowns. Water is applied about every
8 to 20 days, the more frequent application being necessary on the lighter,
sandier soils.

B.6. Cultivation Practices

Rice transplanting was done by the farmer and his family. In cases
where the farmer had larger holdings hired labor was used. In a very few
instances, such as the case of some farmers in Tiekane, the rice was broadeast
directly. Even though the fariners preferred this practice, it is being
discouraged by SONADER. The plots were weeded from one to three times by
hand. In most cases the maie farmer performed the chore, and the family
helped in the harvesting and threshing of the rice. The threshing was nearly
always done in the field. The unhulied rice was stored in sacks, while the
straw was gatherad and taken home for the animals. Occasionally the straw
was burnt in the field.

B.17. Major Pests

The major insect pests that were encountered included the stem borer,
grasshoppers, crickets and termites. Birds and animals were a Dig probiem.
The estiinated crop loss due tc them was between 5 to 20% in most
perimeters. Camels destroyed all of the crop in one perimeter.
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C. Irrigated Maize (corn)

C.1. General Characteristics

The majority of the maize under irrization is grown during the cold dry
season between November and April. In the region surveyed, most of the
irrigated maize is grown between Wompou and Darel Barka. In the western
part of the Brakna region and in the Trarza region very little maize was grown
under irrigation in the perimeters visited. The cultivation of irrigated inaize
is more prevalent up river. Three perimeters grow maize twice a year
(Wompou, Toulel and N'Gorel) while some others did so in the past. Some
fariners in three other perimeters planted maize twice a year. Yields were
not obtainable because the crops are harvested and stored on the cob. Some
maize is harvested green for home consumption or marketed. Three to four
cobs sell for 20 UM. A few perimeters such as those of Wali and Bababe had
excellent, well tended crops.

C.2. V-rieties Grown

In most cases, farmers did not know the name of the variety of maize
that they planted. Most farmers assumed that they had a local variety; others
kKnew that they had introduced varieties. The maize seed in most cases was
either saved from the previous year's crop, bought in the loeal market, or
obtained in Senegal.

An early maturing variety of maize was found in Toufde Sive. This
maize matured in seventy to eighty days. Farmers seaid that they obtained the
seed in Senezal. A similar short-maturing variety was also found in Fondou (on
falo land).

C.3. Land Preparation

The majority of the land is prepared manually; inostly by the men in the
Gorgol and Brakna region and by both men and women in the Guidimaka
region. Only in a few instances were tractors used such as in Silla and Toulel.
For the wet ~eason crop, the land is pre-irrigated before land preparation is
carried out (e.g. Wompou).

C.4. Inputs Used

Farmers in nearly all of the eastern perimeters used fertilizer on their
maize crops. The types, quantities applied and times of application varied.
Urea was frequently applied, usually in split applications at planting time and
at knee high or tasseling time. The amount of urea used per hectare varied
fromn 60 to 200 kgs. In & number of perimeters in the Gorgol region, phosphate
fertilizer was added by farmers either before planting or at planting time. At
Bababe, manure (about 400kg/hectare) and small quantities of urea (about
20kg/hectare) were distributed over the land before planting. Soine of the
villages used insecticides to control insects (e.g. Bolo Dogo, Koundel Reo).

C.5. Major Pests

On most of the irrigated perimeters where corn was grown, the major
pests ‘were stem borers, termites, crickets and grasshoppers. Aphids and green
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flies were also cited es corn pests. In addition, monkeys and birds were
identified as corn pests in the village of Toulel.

C.6. Water Application

Farmers irrigated their corn crops three to seven times during the course
of the growing season. An attempt was made to water tne crop every 15-20
days. The water application frequency did not seem to be adjusted to
differences in soil conditions.

C.7. Cultivation Practices -

The meaize crop grown during-the rainy season is planted in June or July.
Maize grown during the cool dry season is planted betwecn November and
February. It is usually planted using the traditional method of dibbling a hole
in the flat land, dropping in some maize seed with cowpeas or another crop,
and then covering up the seed with some sand.

Other crops found planted in association with maize included hibisecus,
sweet potatoes, squash, watermelon, okra, cabbage, calebash, sorrel, lettuce,
tomatoes and cassava. Planting is usually done by the whole family. In some
villages such as Wali and Bababe, farmers planted their maize on hills. Yields
were good following such a practice.

The maize is usually weeded by hand one to four times depending on the
availability of labor and the density of the weeds. Weeding is usually done by
the male farmers or with their familijes. Occasionally, hired labor may be used
at a wage rate of 100 UM per day plus meals (e.g. Toulel).

Maize planted during the wet season is harvested during the months of
October and November, while maize planted during the cool, dry season is
harvested in April and May. The crop is mostly harvested when it is inature,
although cobs are also taken green to either sell or for consumption.
Harvesting is usually done by the farmer's family. The maize is either stored
on the cob in bins or stacked in a room.

The timing of maize harvesting in some Soninke villages in the
Guidimaka region is determined by the village chief. Unfortunately, not all of
the corn inatures at the same time because of differences in leveling, soil
type, timing of planting, ete. Once the chief has made the pronouncement,
the pump is turned off. Those whose corn has not reachad maturity loose their
crop. Sanctions against harvesting prior to the chief's proncuncement are
quite severe. The rite is a traditional dieri rite which has been immposed upon
the perimeter.

D. Irrigated Sorghum

D.1. General Characteristics

Irrigated sorghum is grown in perimeters found mostly in eastern Brakna,
Gorgol and Guidimaka regicns. Some farmers planted irrigated sorghum for
the first time on their parcel during the 1985 cropping season. Several
farmers in the Guiraye and Djovol perimeters plant sorghum twice a year.
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Two reasons are cited by farmers for why they are growing irrigated sorghum.
rirst, growing sorghum helps cut down on the risk of ercp loss due to pump
failures and fuel shortages. Sorghum's minimal water requirements make this
crop less vulnerable. Second, the yields provided by other crops such as rice
are insufficient to cover input and water costs.

D.2. Varieties Grown

The most common variety of sorghum grown in the perimeters is fellah.
In Toulel a variety called Nabaane was planted while in Keundel Reo a same
variety was grown. All of the sorghum seed was either saved from the
previous seascn o hought in the local market.

D.3. Land Preparation

In most cases, the land was tilled manually by the farmers themselves.
Sive was the only village visited where a tractor was used to prepare the land
oefore the rains.

D.4. Inputs Used

Farmers in six perimneters (43% of the perimeters visited that grew
sorghum) applied fertilizer. Urea was the most common substance used. In
Guiraye, phosphate was added. In Bovel, a complete fertilizer (10-20-20) was
applied. In every case, farmers were unable to specify the amount of
fertilizer used. Cnly three farmers in Sive used an insecticide to control the
cericket and grasshopper infestation. Government agricultural extension agents
helped with the spraying and good results were obtained.

D.5. Water Application

Normally two to three irrizations are sufficient to raise a sorghum crop.
Dindi and Sive irrigated their crops every 15 days. Flood or basin irrigation
was practiced in every case.

D.6. Cultivation Practices

The main season for sorghum cultivation is the rainy sesson from July to
November. Sorghum is also cultivated during the dry season in some villages
from December/January to April. The sorzhum crop is planted on a flat parcel
using the traditional method of breaking the soil surface with a hoe, dibbling a
hole with a pole, dropping in the sorghuin seed with possibly other seeds such
as cowpeas, and covering the seeds with sand. Other crops planted in
association with sorghum include hibiscus, okra, calabesh, cucumbers, sweet
potatoes, watermelon and squash. In nearly every casa, the farm family does
the planting.

The sorghum is usually weeded between one and three tiines. This
operation is mostly done by the men of the household. Harvesting is a family
activity. The sorghum heads or panicles are cut, dried and then taken to the
compound for storage. Sorghum is stored on ‘the panicle in most cases.
Occasionally the sorghum is threshed soon after harvest.



A cultivation practice observed in the village of Djovol is worth noting.
Soime fariners would harvest their sorghurn planted during the rainy season and
allow the secondary shoots to act as a dry season crop. Farmers said that this
practice helped cut down on the labor inputs required for the second planting.
They indicated that they used to follow a similar practice in walo cultivation.
Farmers stressed that not all sorghum varieties would produce good secondary
shoots.  Fellah varieties were good for such purposes whiie some other
varieties were unsuitable. Researchers should seriously consider conducting an
econoimic analysis te determmine if this practice brings higher net returns to
far.mers than replanting a second sorghum crop.

D.17. Major P%t_g

The major pests reported by farmers which ettack irrizgated sorghum are
grasshoppers, birds, crickets, stemborers, aphids and wild pigs. Domestic

animals alsc do considerable damage (especially camels).

E.  Market Gardens (Vegetables)

E.1. General Characteristies

Vegetlable zardens exist in a variety of forms in the villages surveyed.
First, there are vegetable plots located along the river in the falo arees (see
below). Both men and women cultivate these plots. Second, there are
cooperative gardens. These may veary in size from 150 square meters to
several hectares (e.3. the garden in Dar es Salam is 20 hectares). Most of the
cooperative gardens are for the women in the village, although some are mixed
like those found in Koundel Reo and Toufde Sive. Toulel had a separate garden
for mer and one for women. Some villages have three or more cooperative
gardens (e.z. Djovol). Such gardens tend to be in close proximity to the
village. Third, severai villages have individual vegetable gardens. These may
vary from small individual plots located near the houseliold compound {e.g.
Talhaya) for home consumption to large private cciminercial vegetable gardens
(e.g. Gani). Most of the large commercial gardens are located in the Traza
region. In some villages, all of these types of vegetable gardens can be found
together.

E.2. Watz2r Source and Application

All of the gardens had access to water either from the river, marigot or
a well. Villages cloz~ to the river or a marigot, such as Guiraye, Wali, Toulel,
Silla or Tetiane, watered their vegetables by pump irrigation or hand carried
water. In villages where river water is pumped to the gardens, a cooperative
owried water pump (e.g. Guiraye) or a pump used in the small perimeter (e.g.
Sori Male) are used for this purpose. This water is usually applied using the
basin irrigation technique. In villages located some distance from the river
(e.g. Ganki, Fondou, M'Boto and Lekseiba), well water is used for the gardens.
The well water is all hand drawn and applied to each vegetable plot either with
watering cans or any available container. Some villages have, or are in the
process of building, holding tanks for the gardens (e.g. M'Bagne and Djovol).
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E.3. Vegetables and Other Crops Grown

A variety of crops are grown in the gardens. These include cabbages,
lettuce, tomatoes, eggplants, onions, peppers, carrots, potatoes, sweet
potatoes, cassava, peanuts, parsley, mint, beans, turnips, cucumbers, beets,
hibiscus, okra and maize. In some cases, fruit trees and bananas are grown as
well. The crops grown in the gardens are usually cultivated during the cool dry
season.* Very little is grown during the hot dry season, or the rainy season
due to the proliferation of fungus diseases. Because most of the vegetables
are grown during the cool, dry season, they tend to be harvested at about the
same time. This seasonal surplus of vegetables results in lower market prices,
reducing (" econonic returns to farmers.

E.4. Cultivation Practices

Most of the vegetables are grown in basins. This is especially true on
sandy soils and where watering cans are not available. A few villages made
raised beds and/or hills to plant crops such as potatoes an< cabbage. In Gani in
the Trarza region, commercial vegetable producers were planting tomatoes on
the sides of hills. This was done to avoid excess salt buildups in the soil on the
top of the hills. The gardens appeared to be well tended and clean, but in
many cases villagers were not receiving enough technical advice or help. In
the villages where SONADER cadres or Peace Corps volunteers were present,
the market gardens were doing well (e.z. Wali).

Vegetable yields were hard to determine, but somme gardens of
approximately one hectare grossed about 10,000 Ui per year for the portion
of the crop sold. The majority of the income came from onirn sales. The
major constraint to marketing the more perishable vegetables is the lack of
edequate transport.

E.5. Inputs Used

The major inputs used were organic fertilizer, humus and some urea.
Some insecticides such as orthene or sevin are used if available to control
worms and crickets. If pumps are being used to water the garden, the major
input costs are diesel and pums; maintenance.

E.6. Women's Cooperative Gai lens

As stated earlier, most of the cooperative vegetable garderns are
managed by women. The size of a cooperative will vary considerably, but the
average is between 1 and 5 hzctares. Anywhere from 19 to 700 women may be
members of a cooperative. Labor arrangements within these cooperatives will
also vary. In some villages such as Koundel Reo, Silla, Bababe, Fondou,

*Some villages also grow some vegetables during the rainy season. These include
Gani, Tiekane, N'Gorel, Toulel, Djovol, and Talhaya.
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Tienel and Olo Ologo, the women have individual plots which they manage and
reap the benefits for thamselves. In Toulel, Tetiane and Darel Barka, the
gardens are inanaged cooperatively with the members sharing in the labor
tasks and the output. A mixture of these two types of labor arrangements are
found in Dar es Salain, M'Boto, Sori Male, M'Bagne, Wali, N'Gorel and Talhaya.
In such villages, women perform cooperative tasks on given parcels as well as
manage their own parcels. The produce obtained fromn individual parcels is
often for home consumption, although scme may be sold to purchase other
commodities such as tea, sugar or bread. The vegetables produced cn the
cooperative parcels may be distributed among the women or sold. If the
produce is sold, the money may be used by the cooperative to purchase needed
inputs such as seed, tools, diesel or be used to buy capital intensive items such
as a mill (e.g. W'Boto and Dar es Salam). In the village of N'Gorel, the
production from the communal parcels is divided three ways. One-third is sold
to purchase seed and tools; one-third is shared among the members for
consumption; and one-third is stored (i.e., onions) to be sold later when food
supplies are limited.

The majority of the women’s cooperative pardens obtain water through
the use of a motor pump. However, water is still being transported by hand
from the river or marigot to the garden in many villages (e.g. N'Bar Wadji,
M'Bagne, Silla, ete.). In villages far from the river, well water is used to
water the gardens (e.g. M'Boto, Fondou, Tetiane, Lekseiba, etc.). Water
access is considered a critical constraint for many of the gardens in the
villages surveyed.

Other constreints cited by the women included: 1) the leck of inputs such
as diesel, seed, fertilizer, spare parts for the motor pump, tools and watering
cans; 2) the lack of markets for vegetable products; 3) the lack of adequate
transport to distant markets; and 4) crop losses due to pests such as camels,
goats, wild pigs and grasshoppers.
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IV. RECESSION AGRICULTURE (Decrue)

A. General Characteristics

Recession farming is a common practice followed by farmers in the Middle
Valley region of the Senegal River basin.* This cultivation practice involves
planting crops in flood plains after seasonal floods have inund-~ted the area and have
receded. The amount of land available for recession griculture can vary
considerably fromn one year to the next. For instance, the area under recession
cultivation can fluctuate between 15,000 and 140,000 hectares (ORGATEC 1978:13).
The amount available for cultivation is determined by the magnitude and duration of
the annual flood. Thus, a farmer's access to recession land may vary each year
making it difficult to achieve consistent levels of production. **

Access to recession land is restricted because of its high production potential.
Recession land is usually subdivided into many small plots, and a single farm family
may be cultivating several different plots at any one time. In most cases, the land
is collectively owned by a lineage and distributed to lineage members. Given the
tenure arrangements found in the survey area, older male farmers (40-60 years old)
are more likely to have access to the prime recession land, which is consistently
flooded, than younger male and female farmers. .

Farmers who do not own land can gain access through a number of ways.
First, the farmer may enter into a sharecrrpping arrangement with the owner
(called rempecien or assakal in Pulaar).*** In this arrangewment, the farmer pays
the landlord a part of the harvest (varies from one-tenth to one-third). Second,
farmers can gain access by paying a fixed rental charge to the landlord (loubsi).
Third, farmers can pay a rental charge in advance in cash or in kind to gain access
to land (ndioldi). Although this arrangement is similar to loubal, it can be denounced
at any time. Fourth, in some rare cases, land can be purchased by the heir from the
lineage (thiotigou). The price may vary according to the nature of the soil. Fifth, a
farmer may gain access to land by promising so many labor days to the landlord
(ndoftal). Sixth, farmers may promise to work on the landlord's land on Thursday to
gain access to land (horekossam). Seventh, an arrangement is established between
the landlord and the farmer such that any time the farmer kills an animal, tne
landlord receives the breast (diyal). Eighth, a farmer gains access to a portion of a
field if he cultivates all of the rest of the field for the landlord (sambareirorou).
Farmers who are sharecroppers or rent land are not likely to have access to
recession land during poor flood years.

*Recession farming is especially prevalent in the Lower and Central Middle Valley
between Dagana and Matam and less prevalent in the Delta and Upper Valley
regions (ORGATEC 1978:63).

**Some villages have not had a walo crop since the mid seventies (e.g. Tetiane,
Koundel Reo, Wompou, Darel Barka and Guiraye). This is primarily due to the
persistent drought conditions which have plagued the area

***All arrangements described are in Pulaar.
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There are three different land types associated with recession agriculture.
Falo lands are located along the river bank (see below). Approximately 7 percent of
all recession land is falo (ORGATEC 1978:63). Fonde lands are part of the alluvial
levee along the river which is rarely flooded. This land is not always cultivyted and
may be left in bush or be the area where a village is located. Fonde land is also the
area where small perimeters tend to be built. Approximately 16 percent of all
recession land is in this type of land (ORGATEC 1978:63). Walo land is the regularly
flooded low areas or flood plains of the river basin. The lowland soils are locally
called "Hollalde" in Pulaar, and they consist of silty clay deposits. This land is
flooded annually when the river overflows its banks and fills tributaries and marigots
adjacent to the river. Approximately 76 percent of all recession land cultivated is
walc land (ORGATEC 1978:63). Sorghum is the most important crop grown in walo
areas (see below). -

It is iinportant to emphasize that Mauritanian farners may have access to
recession land on both sides of the Senegal River. In nearly half the villages
surveyed, farmers owned recession land in Senegal. This is an important factor to
take into consideration when assessing the status of recession agriculture in
Mauritania. *

B. Recession Sorghum in Walo Lands.

B.1. deneral Characteristics

As stated earlier, a farm family may be cultivating several small plots of
recession sorghum on walo lands during a cropping season. The suitability ot a
walo field for sorghum cultivation will depend upon how long the field has been
inundated by flood water.. A common ruie of thumb is that a walo field must
be submerged for at least 30 days. However, farmers indicated that the
adequate length of submersion will vary depending upon the type of soil in the
field. The minimum number of days cited was 15 (i.e., Fondon, Bolo D~gn,
Tienel), and the maximum was 4 months (Guiraye). The average was around 50
days.

The floods begin in July and peak in August and September. The flood
waters begin to recede in late October or November in the Upper and Central
Middle Valle: and December in the Lower Middle Valley.

B.2. Varieties Grown

The local varieties of sorghum grown in the walo are fairly homogeneous
and well adapted to the ecological conditions of the river valley.** They rely

*This reconnaissance survey did not thoroughly investigate the agricultural land
belonging to Mauritanian farmers in Senegal due to logistical constraints. Such
information should be collected in future surveys to provide a complete picture of
the agricultural situation in the river valley. The Senegal River Valley is one
ecological zone and should be treated as such when it is surveyed.

**The local varieties belong to the sub-series Dura in Snowden's classification
system. The most common sorghum grown is the sorghum cernum var. agricolarum.
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totally on the soil moisture available from receding floods and can withstand
low temperatures and the dry winds characteristic of the dry season. Local
varieties vary in the grain color, the presence or absznce of a brown layer and
the shape of the panicle (straight or curved). The most common varieties
grown are the same varieties (nbeleri (black), nboderi (red), ndaneri (white)).
These varieties have a brown layer surrounding the seed. The second most
comimon variety is sewil. This variety has small grain, is white to ivory in
color, and does not have a brownish layer. This type of sorghum is preferred
by fariners for its taste. However, sewil is also vulnerable to birds, especially
the Golden Sparrow (oasser lut>rus). For this reason same is more widely
grown. A third variety froqu-atly grown in walo lands is fellah. This variety
is considered better tasting then same but not as good as sewil. A fourth
variety that is commonly found is pourdi (danedio and jorngal). This variety
has large seeds, is white to gray in color, and has a brownish layer around the
seed. A fifth variety found in the area is called samba suki. This variety has
large grain, and is yellowish to redish in color.” Two other varieties found
4hich are less common are mariam faty and sawaski. Two millet varieties
also grown in walo areas are called thiotandi and jortani.

The growing cycle of these sorghums range from 100 days (sewil) to 140
days (same). The actua: maturation period will be affected by planting dates.
Most farmers plant several varieties in the same field as a way to reduce risk.
Farmers seldom plant sewil in a separate stand to avoid bird attacks. One
farmer pianted same varieties around his sewil crop as a way to deal with the
bird problem.

B.3. Land Preparation

The major operation that occurs before planting is weeding. Farmers
may begin removing brush from their walo fields prior to the flood season, but
most of the weeding is done as the floods recede. Weeds may be cut while
water still covers the field (ORGATEC 1978:66). These weeds are assembled
and burned prior to planting. Weeding before planting is a major task in walo
cultivation and has a limiting effect on the size of the cultivation unit. The
quantity enc nature of weed growth is relatec to the number of years in a row
the land has been inundated (ORGATEC 1978:66). Areas that are inundated
every year may have more severe weed problems. Thus, low walo lands may
be more difficult to cultivate than high walo land. Some farmers may use
animal traction (i.e., Toulel) or tractors (i.e., Lekseiba) to deal with the
weeding problem. Other farmers may hire labor to help with the weeding (i.e.,
Tieknne).

B.4. Inputs Used

Farmers in nearly half of the villages surveyed were using seed
treatinent fungicides. The normal application was one matchbox of fungicide
for every 4 kgs of seed. Some farmers alsc used insecticides (i.e.,
fenitrcthron) to protect their fields (i.e., N'Gorel and Fondou). One farmer
used 50 kgs around his field to protect it from crickets (i.e., Dar es Salam).
Another farmer washed hisi sorghum seeds in animal urine to protect them
from smut (i.e., Olo Ologo). No farmers in any of the villages surveyed used
fertilizer on their walo fields.
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B.5. Cultivation Practices

Sorghum planting ofien begins 15 to 20 days after the floods have
receded when the soil is still moist (ORGATEC 1978:66). The earliest time
cited for walo planting was September (i.e., Ganki), while the latest time
mentioned was December (i.e., M'Boto). Planting operations usually begin
earlier upstreain than they do downstream. Four people may be involved with
the planting, usually from the same family. Cne person uses a long hole
(jindangu) and digs a series of holes approximately 1 meter apart.* Each hole
is about 10 to 15 centimeters wide and 2 to 3 centimeters deep (ORGATEC
1978:66). Another person follows with a sharp stick (luugal) and makes a
depression in the first hole about 4 to 5 centimeters deep. A third person
comes along and places 3 to 5 sorghum seeds with cowpeas and/or another crop
in the depression. A fourth person follows and covers up these seeds with sand
(ORGATEC 1978:66). The density of planting ranges from approximately 1500
to 3800 planting hills per hectare.* *

Cowpeas are the most common crop planted in association with sorghuim.
In addition to planting it in the same hole as the sorghum, some farmers will
plant cowpeas imrnediately after .the floods have receded before the sorghum
is planted. This is done in order to have an early food source before the main
harvest. [n addition to cowpeas, watermelon and squash are commonly planted
with sorghum. Corn may also be grown in the same walo fields with sorghum,
especially in the Dirol Plain region (i.e., M'Boto, Fondou, Tietane). Other
crops less frequently found planted with sorghum include sweet potatoes,
tomatoes, hibiscus and cabbage (i.e., Talhaya, Fondou).

The sorghum is usually weeded one to three times depending upen the
density of the weeds and the availability of labor. Some farmers did not find
it necessary to weed their walo fields after planting. If weeding is required,
the male farmers and/or the families perforin the operation. Occasionally
hired labor may be used.

The walo fields sometimes have a fence constructed of tree branches and
bushes surrounding the cultivated area. This is done to protect the fields from
intruding animals, although such fences are not very effective against camels.
Farmers with fieids that border the edge of the cultivated area are more likely
to build fences. Thus, not all farmers with walo land build fences.***
Sometimes the fences are constructed in a cooperative effort with each
farmer in an udjacent field constructing a portion of the fence. Men are
usually involved with fence construction although farmnilies may also
participate. To complete a fence, it takes anywhere from 4 to 30 days.

*The spacing between holes will vary in different parts of the river basin.

**These planting densities were determined by measurements taken in the aerial
photographs.

***Only farmers from nine villages visited said that they constructed fences around '
their walo fields.
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Guarding fields from birds and other predators takes up a considerable
amount of the farm family's time. Women and children play a major role in
this task. Predators can destroy up to 75 percent of the crop, so many farm
families will live in shelters near their fields to watch their crops. This is
especially true during the critical stages of sorghum development when bird
damage is most likely (i.e., Talhaya). To discourage birds from attacking the
sorghum, farm families will throw roecks, crack whips, yell, build "scarecrows,"
drape cloth over ripe heads, construct elaborete noise makers from string and
pans, and bend over sorghum stalks so that ripe heads are not easily detected.
Aside from birds, farm families guard their fields from other predators such as
domestic livestock, wild pigs and rodents. -

The timing of the harvest for recession sorghum will vary according to
when planting activities were initiated and wnen the harmattan winds begin.*
It can begin as early as the end of February or as late as May (e.g. Djovol).
The most frequently mentioned time period was the end of February/beginning
of March. The harvesting is done manually with a sic~le or a knife by the
farmer and his fam.uy. The heads are cut and transported to the village. They
are stored on the panicle in the house or in a sepdarate granary and threshed as
the need arises. Grain yields for recession cuitivation tend to be low and
variable, in the range of 250 to 300 kgs/hectare. However, the accuracy of
farmers' estiinates of yield are questicnable because yields are measured by
the number of carts, horse or donkey charges or by the basket. In addition, the
comimon practice of women collecting seed heads before the main harvest to
meet food needs could account for a substantial portion of the sorghum grown.
Thus, yields are underestimated.

Farmers will consume most of the sorghum they produce in their walo
fields. All or a portion of the stalk will also be cut and transported back to
the village to be used as fodder for domestic animals or sold. The stalks that
are left in rhe field are yrazed communally by village livestock and nomadic
herds.

B.6. Pests and Diseases

The majecr pests which attack recession sorghum inelude grasshoppers,
crickets, birds, domestic livestoek, rodents, wild pigs, aphids, termites and
stem borers. The most serious pests are grasshoppers, crickets and birds.
Grasshoppers and crickets attack the young seedlings, foreing farmers to
replant several times. Wild pigs also attack the seedlings. Birds do serious
damage when the sorghum is in the milky stage of development up to
maturation. Aphids attack both sorghum and cowpeas and are responsible for
the cowpea disease locally called "miellat." This malady is detected by the
sugary sap that is exuded on the cowpea plant by the aphids. The most
common diseases identified in the survey were smuts. These include covered
smut, long smut and head smut.

*The hot, dry harmattan winds can cause significant crop damage if they occur at
the time the seed heads are in flower. Crop yields may be reduced 10 to 50 percent
or the entire crop lost as a result of these winds (ORGATEC 1978:51).
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B.7. The Impact of Large Perimeter Water Control Measures on Recession

Sogghum

The walo lands along the Gorgel River have been adversely affected by
two water control measures that were built for the Kaedi large perimeter. In
the past, the area received flood waters from rainfall runoff in the upper
valley of the Gorgel River and the Senegsl River. The dam built at Foum
Gleitat on the Black Gorgol and the regulatiig dam i1 Kaedi have reduced
flooding along the Gorgol Basin. As a result, l2cge tracts of walo land have
been taken out of production (i.e., Lekseiba, Talhaya, Ganki). Farmers believe
that there could be better coordination between the Foum Gleitat dam and the
regulatory dam st Kaedi so that they can maintain access to their walo lund.

A similar situation exists near Boghe. A considerable aniount of walo
land has been taken out of production due to the dike built for the large
perimeter (e.g. N'Gorel).

Fonde Cultivation

C.1l. General Characteristics

As stated earlier, fonde lands are clayey soils that form part of the
alluvial levee along the river where villages and small perimeters tend to be
located. Because these arees are rarely flooded, crop planting may coincide
with the beginning of the rains rather than when the river recedes. However,
in those low areas where fonde land is flooded either by the river or rainfall

runoff, cropping activities resemble those in walo areas. The size of fonde
fields range from one to three hectares.

C.2. Crops Grown

The major crops grown on fonde land are feilah, cowpeas and
watermelon. Other types of sorghum found include same, sewil, gninidco and
rahaya. Corn and a variety of millet called thiotandi are also planted. Other
erops less frequently grown on fonde fields include okra, hibiscus, budi (local
squash), calabash, zucchini, sweet potatoes, squash and tomatoes. Many of
these crops are grown in the low areas of fonde soil where water accumulates
(i.e., Fondou).

C.3. Inputs Used

The only input used by farmers who cultivate fonde land w . ; seed
treatment fungicides. No fariners surveyed used fertilizer or insecticides on
their fonde fields.

C.4. Cultivation Practices

Farmers will plant their high fonde land at the beginning of the rainy
season (July-August) and their low fonde fields when the floods recede
(December). The cropping activities followed are similar to those deseribed
for walo cultivation. If the fonde fields are planted during the rainy season,
they are harvested three months later. Fields which are planted after the
floods recede are harvested in March or April.
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C.5. Major Pests

The major pests which attack fonde fields are grasshoppers, crickets,
birds, spanish flies, termites, aphids and stem borers. Grasshoppers and
crickets totally wiped out one farmer's fonde crops in Tienel. Domestic
livestock also do considerable damage to fonde fields.

Falo Cultivation

D.1. General Characteristics

Recession agriculture is also pursued by farmers on lands located along
the river bank referred to as falo land. Falo soils will vary according to
location on the bank. Sandy loems are commonly found on the higher areas of
the bank while loamy sands are found close to the river. These soils may be
submerged for one to four months and crops.are planted in succession down the
river bank as the water recedes.

In comparison to walo cultivated areas, falo plots are quite small. In
most cases, the urea grown is less than a hectare*. Despite the limited size of
falo holdings, these lands are considered very valuable by farmers in ther
region. This is especially true given the fact that recent drought conditions
have resulted in poor floods, limiting production in walo areas. Unfortunately
falo production is not enough to meet most farm family needs.

The" falo land belonging to farmers is usually subdivided into several
small plots dispersed along the river. It is not uncommon for a particular
farmer to have plots in Senegal as weil as Mauritania (e.g. Gani, Dindi, Tienel,
Olo Ologo, Sori Male). Similarly Senegalese farmers may have large tracts of
falo land in Mauritania (e.g. Gourel Dierj).

D.2. Crops Grown

A wide diversity of crops are cultivated on falo lands. These different
crops are dispersed on the river bank in such a way as to take advantage of
differences in soil and water conditions. The very top part of the bsnk is
planted in sorghum (same, sewil, fellah). Further down the bank, corn is
usually planted. It is estimated that 75 pereent of all falo land is planted in

*Only & few farmers had falo lands greater than a hectare.
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corn (ORGATEC 1978:63). Beiow this will be planted sweet potatoes,
tomatoes, pumpkin, squash, calabash, okra, cucumbers, egg plant, lettuce,
zucchini, hibiscus, sorrel, yams, onions and possibly millet (thiotandi).
Cowpeas and various types of watermelon are usually dispersed throughout the
plot.

In most villages surveyed in the Guidimmaka, Gogol ard Brakna regions,
corn was the dominant crop in the falo fields. However, in the Trarza region,
Sweel potatoes appear to displace corn as the main crop (e.g. Gani). This
might be explained by differences in food preference or by the poor
performance of corn on the salty soils found in the area,

D.3. Inputs Used
Seed treatment fungicides were used by some farmers on their falo crops
(e.g. Fondou, M'Boto). Mo farmers reported the use of fertilizers or

insecticides in their falo fields.

D.4. Cultivation Practices

Extensive vieeding and cleaning of brush may be required in falo
cultivation. Some farmers may find it necessary to remave small tufts of
weeds from their plots with machetes prior to planting. Planting starts soon
after the water recedes and the soil has partially dried. The planting period
oceurs between October and December, and is usually staggered. The planting
dates will vary in different parts of the river basin due to differences in flood
recession. The most frequently mentioned falo planting period was November.
Due to the nature of falo soils, farmers rarely use the jincangu (long hoe) in
seed hole preparation. The luugal (long stick) is used to make depressions in
the loose and moist soil for planting sorghum, corn, cowpeas and other crops.
After the seeds are dropped in the hole, they are covered up with fine sand.
Sweet potatoes and yams are pianted differently. Cuttings of these crops are
placed in seed holes prepared with a traditional hoe (dialo) or some other
appropriate tool. These cuttings are also covered by sand. Some farmers will
also transplant vegetables such as onions from a nursery to their falo plots
{e.g. Silla).

Weeding can begin prior to the end of planting since planting is
staggered. Using a dialo, the weeding tends to proceed from the highest
portions of the falo plot downwards, due to the sequence of planting. In
general, only one or two weedings are performed.

Most farmers with falo fields will construct fences along the borders of
their fields to keep livestock out. These fences are constructed immediately
after the water recedes and may be built in a progressive manner. Men are
usually responsible for the fence construction. The recent drought conditions
have limited the availability of fencing material. Thus, some farmers will use
the same fence material for several years (e.g. Silla).

Because falo planting is staggered, crops are harvested over a longer
period of time._'Harvesting may begin in January and extend until April.
Harvesting is usually done by hand with family labor. However, one farmer
indicated that there is a lot of social pressure on farmers to ask other villagers

to help in the harvest of corn despite the fact that family labor could handle
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the work (e.g. Silla). Those who help are each given some of the produce, so
the traditional practice operates as a form of redistribution. Corn is often
harvested green and then roasted. In one village (e.g. Silla), farmers would cut
the top part of the corn plant off down to the stem where the cobb is growing
right before harvest. Farmers claim that this practice produces larger ears of
corn. Sweet potatoes and yams are harvested by digging the tubers out of the
ground with a dialo.

Farmers consume much of the produce grown on their falo plots,
although inany farmers also sell a portion of their crops. For instance, in
N'Gorel and Sive, farmers indicated that they sell 80 percent of their falo
crops. Corn is often sold fresh by the ear for 5 to 19 um per ear, while sweet
potatoes are sold around February for 30 um per kg (e.g. Gani). Other
vegetables such as hibiscus, squash, zucchini and calebesh are also sold on the
market. The corn and sorghum stalks are normally cut and used as fodder for
livestock.

D.5. Major Pests

The major insects which were identified by farmars as attacking falo
crops included stem borers, grasshoppers, crickets, lady bugs, aphids and
termites. Other pests which did considerable damage included birds, domestic
animals and monkeys (e.g. Ganki). Pelicans, in particular, were cited as a
serious pest in some villages (e.g. Ganki).
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V. DIERI CULTIVATION

A. General Characteristics

Traditior.al rainfed agriculture is practiced throughout the Senegal River
Valley, but is most prevalent in the Central Valley and Upper Valley areas where
rainfall is higher. It is especially prevalent in the Guidimaka region where Sonnike
farmers live. The amount of rain‘ec land available along the Mauritanian side of the
Senegal River varies from 30,000 to 40,000 hectares (Humpal 1982:2). Cultivation is
extensive, primarily because land availability is-not a constraint. The size of a
household's holdings will vary from 1 to 7 hectares. *

The land upcen whieh dryland farming is practiced is referred to as dieri. Dieri
soils are brown, sandy textured soils lceated on dunes which have low wat'Ex'_holding
capacity. The organic matter content in these soils is low and they are rvarely
flooded. Following a bush-fallow rotation system, dieri land is =ultivated for 4 to 6
yeeus, then allowed to revert back to bush for 2 to 5 years. The appearance of
striga or tribulus are the plant indiestors used by farmers to determine that fertility
leve’s of the dieri soils are low, and that the fields should be returned to fallow. On
the .verage, dieri fields may be located one to five kilometers away from the
village. '

Access to adequate rainfall is the limiting factor in dieri cultivation. The
recent drcughts have forced many farmers to abandon fieme.g. Darel Barka,
Tekane) or to systematically cut back on the size of the field they cultivate.** [n
the western parts of the surveyed area, very little dieri land is cultivated. Past and
present cultivation practices under drought conditions have exposed large areas (o
wind and water erosion. This degradation process has been accelerated by a number
of other factors such as: 1) the exploitation of previously abandoned dieri land by
landless people migrating from the north; 2) overgrazing of vegetation by
transhumant herd and village livestock; and 3) removal of trees and bushes for
firewood, charcoal and fencing material. As a consequence, much of the productive
dieri lands are being threatened by sand encroachment.

*It is difficult to get accurate land area estimates because farmers measure the
size of their fields by the amount of seed they sow. ORGATEC (1978) estimates
that a household of eight persons could reasonably cultivate 3 to 10 hectares
(ORGATEC 1978:51)

**#Some farmers are only planting in the low depressions (bas/fonde) in their dieri
fields where enough water accumulates to produce a crop. :
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B. CrgE Grown

The major crops grown on dieri fields were millet, sorghum, cowpeas, and
watermelon. Several millet varieties were mentioned, including souna, n'demiri,
s&nio ana bovoli. The most common sorghum variety grown was fellah. Other types
of sorghum planted included gnindico nabaane, niobougu, diappal, balari and
diyamiti. Millet is more popular in the Central Middle Valley than in the Upper
Valley. Sorghum is more prevalent in the Guidemaka region. Taste preterences,
access to rainfall and access to soil may account for these differences.

In addition to these major crops, peanuts may also be planted in dieri fields.
This is especially true in the Guidemaka region (e.g. Toulel and Wompou). Other
crops grown include hibiscus, squash, okra and various types of meions.

As stated previously, drought conditions are influencing cropping patterns on
dieri lands. East of Koundel Reo where adequate amounts of rainfall are available,
a wide variety of crops are grown. Between Bolo Dugo and Kaedi, farmers are
opting to grow primarily water:nelons, cowpeas and hibiscus on their dieri fields due
to limited rainfall. West of Bolo Dogo, no dieri lands have been cultivated for many
years.

C. Land Preparation

Farmers who cultivate crops on dieri lands usually egin clearing in the hot dry
season (Mareh o June). This activity involves removing weeds and crop debris and
topping trees. Family labor is often used for this task. Scemetimes farmers will
graze their arimals on their fields or allow transhumanmis to do so to take advantage
of manuring prior to planting. Once farmers have removed the debris from their
fields, it is burned. A few farmers also use animal traction *o prepare their fields
for planting (e.g. Toulel).

D. Inputs Used

Some farmers used seed treatment dressings on their seeds prior to pianting to
protect them from fungus and other pests. No farmers mentioned using fertilizer or
insecticides on their dieri crops. This may be due to the uncertainties of the
rainfall.

E.  Cultivation Practices

Farmers plant their dieri fields at the start of the rainy season, anytime
between June and August. July was the most frequently mentioned month for
planting. Farmers will plant their dieri crops either before the rains (e.g. Talhaya)

or immediately after the first rains. This is done to take advantage of all available
moisture.* Two people are usually involved with the planting operation.

*Unfortunately if the crops are planted too early, they may not germinate, so
replanting may be necessary.
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One person with a long handled hoe (jindangu) digs a series of holes about one meter
apart. Each hole is approximately two to three centimmeters deep (ORAGATEC
1978:52). A second person follows piacing 10 to 15 seeds of millet or sorghum mixed
with watermelon, cowpeas and/or another crop in each hole and covers it with their
foot. Millets tend to be planted on the lighter soils while sorghums are planted on
the heavier soils or in the low depressions. For exampie, in Toulel, fellah and
nabaane were planted in the bas fonde areas of the dieri fields. If peanuts are
grown, they are planted in clusters dispersed throughout the fields on the same types
of heavy soils as the sorghums are planted.

Farmers will construct ferces around their dieri fields to protect them from
animals. The construction of these fences may begin before planting.

Weeding is the major task in dieri cultivation anc is usually done in August
through September (ORGATEC 1978:5%). A farmer may weed his/her ield two to
five times in the course of a cropping season, depending upon aceess to labor and the
severity of the weeds. In the past, this operation was primarily done by inen, but
women and children are performing this task more {requently due to male out-
migration. Hired labor may also be used (both from the village and outside).
ORGATEC (1978) estimates that it takes approximatety 25 to 30 mandays to weed
one hectare (ORGATEC 1978:52). Manday estimates for the second weediug are 18
to 19 per hectare (ORGATEC 1978:32).¢

Dieri crops are harvested between the end of September (e.g. Djovol) and the
middle of November. The most frequently mentioned time period was November.
The entire farm fainily may participate in the operation, with men cutting the heads
of the niill=t and sorghum and women gathering the heads. The gathering operation
may be delayed until recession planting is completed. The heads are then brought
back to the village and stored on the panicle in a room in ‘he house or in a separate
storage structure. Sometimes the heads are thieshed imrediately and the grain is
stored in sacks (e.g. Wompou). Most of the erops are consumed by the farm family.
The stocks are usually left in the field for animals to graze.

Dieri grain yields are low and have fallen significantly in recent years because
of the drought. The rough yield estimates fer sorghum and millet obtained in this
survey ranged between 200 and 400 kilograms per hectare. These figures are
comparable to ORGATECs (1978) yield estimates for the Middle Valley which ranged
batween 240 and 460 kilograms per hectare (ORGATEC 1978:58).

F. Pests and Diseases

The major pests which attack dieri crops are grasshoppers, birds, stemborers,
and domestic animals. In dry years (i.e., 1982), losses attributed to grasshoppe:s
have been as high as 50 percent (Humpal 1982:14). Other pests cited by farmers
inclu Jed crickets, termites, aphids, and spanish flies. Some farmers identified sinuts
as a problem in their dieri fields (e.g. Silla).

*Total labor inputs for dieri culiivation are estimated to be about 70.5 mandays per
hectare (Boutillier et al 1962).
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VL. MARKETING OF CROPS

Aside from growing crops for subsistence, farmers in the villages surveyed are
also marketing some of their crops. However, marketing activities are limited in
many isolated villages due to the lack of transport. The major marketing channels
available to farmers include government organizations such as the Commissariat a
la Securite Alimentaire (CSA), Societe Nationale dTmport-Export (SONIMEX),
SONADER, as well as CARITAS, local boutiques, and other farmers. CSA is a
parastatal which buys all domestic grain as well as distributes food donations.
SONIMEX is a government run trade monopoly which deals with numerous products
including milled rice. SONADER and CARITAS are development organizations
which provide inputs to farmers and are reimbursed in grain. In addition to these
channels, farmers in some villages have formed cooperative boutiques to purchase
agricultural products froin farmers to facilitate marketing of such prcducts (i.e.,
Bolol Dogo, N'Gorel). These boutiques also purchase grain from other market
centers to sell to fariners at stable prices. Given these various marketing channels,
the following discussion focuses on some marketing patterns of specific crops found
along the Senegal River Valley.

A. Rice Marketing

The rice produced by farmers is mostly used for jome consumption and to pay
back loans to SONADER or CARITAS (i.e., Paliba, Sori Vlale, Bababe, Tienel, Dar es
Salam, N'Bar Wadji, Tiekane). Farmers usually do not produce enough to market
rice in large quantities. Some farmers will sell rice to CSA in the larger towns (i.e.,
Gani, Gourel Dieri). The money obtained from such sales is used to buy other
commnodities such as tea and sugar. In addition, farmers will trade rice for other
products such as tomatoes (i.e., Silla), dairy products and meat (i.e., Gourel Dieri,
Bolol Dogo, Dar es Salam), sorghum, salt, fish and wild food (i.e., Tickane).

B. Maize Marketing

Similar to rice, much of the irrigated maize that is grown is for home
consumption, especially in the ©.ninke region of the river valley (i.e. Wompou).
Some maize is sold, especially in the larger villages where there is a local market
(i.e., Wali, Bababe). The fresh heads are usually roasted and sold on the cob for 5 to
19 UM per head (i.e., Guiraye, Dindi, Toufde Sive, N'Gorel). The maize produced on
falo or recession lands may also be sold on the cob (i.e., Guiraye, Gourel Dieri,

M'Boto!. The money obtained from such sales may be used to help pey crop debts.

C. Sorghum Marketing

Very little sorghum grown on irrigated perimeters or on recession land is sold.
Most of it is used for home consumption. Some farmers may sell sorghum to pay
back debts (i.e., Djoval} or to buy other commodities (i.e., Bovel, Sive). Sorghum
may also be exchanged for dairy products (i.e., Wali, Wompou). In Bolo Dogo,
farmers market their sorghu.: through a cooperative boutique to purchase rice
which sells at a lower price.

D. Vegetable Marketing

In most of the villages surveyed, vegetables are grown for consumption and for
sale. In villages that are more isolated, vegetables are primarily grcwn for home
use. In larger villages (i.e., Djoval, Wali, Bababe, Tiekane) or in villages near large
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marketing centers (i.e., N'Gorel, Tienel, Gani, Toufde Sive), vegetables are being
sold. The major constraint to vegetable marketing is that most farmers grow their
vegetables during the cool dry season so that excessive supplies flood the market at
the same time. This seasonal surplus drives the prices down, reducing the economic
returns to farmers. Many farmers also lack transport to major markets to avoid
these market bottlenecks as well as appropriate storage and preservation
techniques. The money which is obtained from vegetable sales may be ised to
purchase other food commodities such as tea, sugar and bread. This money might
also be used to purchase inputs such as seed, tools and diesel or be used to buy
capital intensive items such as a ml (i.e., M'Boto and Dar es Salam).
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YIL LIVESTOCK

A. General Characteristics

Livestock raising and herding are still very important aspects of the farming
systems in the villages surveyed even though the herds have been decimated over
the last 15 years due to a succession of droughts (See Table 2). A few villages such
as M'Bagne and Bababe have comparatively large herds of goats and sheep
numbering over 2000. None of the villages visited claimed to have over 300 head of
cattle. In the western region, the worst years for livestock losses were 1968, 1972-
73, 1982-83 and 1985. In the eastern region the worst years were 1872-73, 1974-75,
1977, 1982-83 and 1985. The greatest losses were sustainzd in 1972-73 and 10 years
later in 1982-83. Because of these prolonged drough! conditions, cattle exports have
been reduced dramatically. ,Once ranked the second highest foreign income 2arner
for Mauritania, cattle exports have virtually dropped to zero according to offiecial
records.*

With the onset of the drought, the nomadic herds have penetrated farther
south seeking pastures and water. The persistent drought conditions have dried up
watering points on the northern boundary of the Sahel region forecing nomadic herds
to remain longer in the southern region along the river. The competition for pasture
and water has become intense between the nomadic herds and the herds of the river
basin farmess. This is especially true for camels. In recent years, unattended herds
of camels have caused extensive crop damage all along the river valley. In some
villages, camel herds have rendered the main water sources unsuitable for human
consuinption.

The competition for grazing resources coupled with the persistent drought
conditions have led to a significant reduction of natural pastures all along the
Senegal River. Thus, herders have had to cut down the limbs of trees to provide
fodder for their livestock. This practice, in connection with the browsing habits of
camels and goats, has left large numbers of trees and bushes throughout the basin
denuded of vegetation.

Because of this fodder shortage, many farmers no longer leave crop residues
on their fields for nomadic herds to graze. Farmers are collecting the straw and
stocks for their own animals, especially for milking animals and sheep being
fattened for special occasions. In addition, the practice of selling animal fodder has
become common in many arees. it is sold by farmers in the major towns such as
Kaedi and Boghe. Crop residues, tree foilage or natural vegetation from marshy
areas sell for a high price in times of scarcity from Aprii through June. The price of
fodder is 10 times more expensive during this period than it is immediately after
harvest. For instance, a large bundle of sorghum stocks sells for 15 to 20 UM after

*It is possible that substantial numbers of cattle are still being exported on the hoof
to Senegal which are not being officially recorded. :
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'LIVESTOCK NUMBERS

1970, 1980 and 1986
(at Village Level and Farmer Level)

Goats Sheep Cattle Donkeys Horses
70 80 86 70 80 86 70 80 86 V£ 80 86 70 80 86
Toulel
Village - — - - - — — _ - — —- -
Farmer - - 2 — — — — — — — —_— — — =
Nouma
Village — — - - - - — - = — — —_ =
Farmer — — 6] — — 3 — — 2 -— — 1 - — 1
Wali
Village 2000 — 300 — — — 2000 — 100 — — — e |
Farmer — — 0 - — 0-2 — — -3 — — 0 - — 0
Koundel Red
Viliage — — 4 — - 2 - — 0 - - 0 - - 0
- Farmer - — -- - —_ —_— - — —_— —_— _— — — =
Tetiane
Village — — 400 — -— 390 3300 — 260 — — — —- - =
Farmer — — 5-6 — — —_— — — _— _ — _ —_ e— __
Dindi
Village — — 100 — -— 20 - - 50 — — 5 — — 1
Farmer — — 20 — — 10 - — 5 — — 2-5 —_ - 1
Bovel
Village — 600 200 ~— — - - 500 60 — 15 15 — 1 1
Farmer — — 40 - — -- — — 6 — — 1 — - 9
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LIVESTOCK NUMBERS
1970, 1980 and 1986
(at Village Level and Farmer Level)

Goats Sheep Cattle Donkeys Horses
70 80 86 70 80 46 70 80 86 70 80 86 70 80 86

Maghama

Village — — — - - — — — - - — — — -

Farmer — — 20 — - 7 -— — 37 - — 3 —- - 2
Gourel Dieri

Village — — 200 — — — -~ - 200 — - 40 — — i0

Farmer — — - — — — - - -— — — 1 —_ =
Paliba

Village — — — — — — — — — — — —_— —_ - =

Farmer — - 4-26 — —_ 0-20 - — 0-9 — 1 1 - 1 1
Toufde Sive

Village - — - - - - — — - —_ = — —_ -

Farmer — — -6 — -— — — - -— - — 1 —_ -
Sive

Village - — - - — — — — - - = — —_ - -

Fariner — — 9-10 — — 0-4 — — 8-10 — — 3 - - 1
M'Bagne

Village — — 2000 — - 2000 3,000 — 50 — — 15 - — 12

Farmer — — 0 — - 0-2 - — 0 — - 0 - - 0
Fondou

Village — — 20 — — — — _— 0 — - 1 _ - 1

Farmer - — L — — 1 _— - 0 — — 0 —_ - 1
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LIVESTOCK NUMBERS
1970, 1980 and 1986
(at Village Level and Farmer Level)

Goats Sheep Cattle Donkeys Horses
70 80 86 70 80 86 70 80 86 70 80 86 70 80 86

Sori Male

Village — — — — - - — 400 10 —_ — 50 - - 5

Farmer — — 1 — — 12 — — 1 — — 0 _ - ]
M'Boto

Village — — 1000 — — 1000 — — 40 — — 30 —_ - 3

Farmer —_ — 10 — —_ 2 — _— — — — 1 —_ - 1
Bababe

Village — — 700 — — 800 15000 — 200 — — 200 — — 35

Farmer — — 0-3 — — V-3 — — (1] — — 0-1 —_ - 0
Bolo Dogo

Village — — L{1] — — 40 200 — 0 — -— - —_ - -

Farmer — — — — — - - — — — — — —_ - -
N'Gorel

Village — — 60 —_ - 50 — - 0 - — 3 - -~ 2

Fariner — — 0 —_ —_ 0 — -— — - — )] _— - 0
Tienel

Village — — 100 — — 600 —_ — 20 — —_ 10 — — 16

Fariner 200 — 0 — —_— 3 15 — 0 — — 0 - — 1
Olo Ologo

Village — — 60 - — 20 -— — 32 — -~ 30 - — 4

Farmer — — 0 — — 11 — — 9 — - 1 —_ - 0
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(at Village Level and Farmer Level)

LIVESTOCK NUMBERS

1970, 1980 and 138¢

Goats Sheep Cattle Donkeys Horses
70 80 86 70 80 80 70 80 86 70 80 86 70 80 86

Darel Barka

Village — — 100 — — 50 — — 20 — — 10 - - 6

Farmer — — 7 — — — - — -— — — i _ - —
Dar es Salam

Village — — 100 — — — — — 50 —_ - 4 - - 20

Farmer - — — — — — — — — — — — —_ - _
N'Bar Wadji/Kaire

Village 100/Fam — 100 — — — 10-100/Fam — 2 — — 10 —_ - 7

Fariner — — 0 - — 0 — — U — — 0 — - 5
Tekane '

Village - — 200 — —_— 300 20-100/Famn — 100 — — 20 — — 50

Farinure — — 0-4 — — 0-6 — — 0-5 — — ] - — 0-2
Gani

Village — — — — — - - — —_ — — — —_ - —_—

Farmer - — 1 — — 2 — — 0 — — 0 —_— - 2

Years of Heavy Animal Losses

1968 first great loss (west)

1972-1973 lost ost of the aniinals (east and
1974-1975 (east)

1977 (east)

1982-1983

1985 (east and west)

west)

again lost many animals, especially in Mali and Senegal (east and west)



harvest. Such a bundle sells for 150 to 2090 UM during times of scarcity (April
through June).

The village livestock are normally herded daily from compounds or stockades
to grazing areas where grass, green shrubs and trees are still available. A herdsman
is usually hired to look after a number of animals. Normally cattle, sheep and goats
are herded tcgsther.* The herdsman is either given livestock as a form of payment
or paid « specified amount by each family.** The practjce varies from one village
to another. Because livestock numbers have been significantly reduced, animals are
less likely to be sent to distant pastures in Mali or Senegal.***

B. Goats

Goats are the most nuinerous animals found in the villages. Because of their
wide adaptability, they are able to sustain themselves even during drought periods.
This adaptabpility, however, can lead to environmental degradation. Goats can strip
bushes and the lower branches of trees of their foilage as well as graze grasses to
the roots in overgrazed pastures. Such eating patterns can make it diificult for
vegetation to regenerate.

Goats are the major source of red meat for farm families and also provide
milk and milk products. For those farmers that have a number of goats, they are a
capital reserve for hard times and a source of income for purchasing other household
supplies. In some cases, goats have been sold to pay debts incurred in the production
of irrigated crops.

Although goats are susceptible to a number of diseases (See Appendix L), the
most comnmon ones found in the area surveyed included: 1) mange or scabbies
(saanitere****); 2) food poisoning (filto); 3) foot dropsy (ndiyam); 4) foot rot
{fecco); and respiratory ailments (joffe).

C. Sheep

Sheep are less numerous than goats. They are less adaptable to the harsh
environment and large numbers have been lost due to the drought during the last 15
years. Similar to goats, sheep also graze the grass to the roots and feed off busnes
and lower tree limbs. Because sheep are not as agile as goats in climbing, herdsinen
will cut down tree limbs to feed sheep. Some farmers who have small flocks of

*This is primarily because of the limited number of cattle present.
**Normal payment will range between 10 to 30 UM per month for each animal.

***An exception to this is the village of Darel Barka where animals are still grazed
in Senegal during the hot dry season.

****The iocal names are given in Pulaar.
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sheep will collect fodder for them, especially when pasture resources are scarce
(e.g. April through June). Sheep are normally kept for special ocecasions and as a
source of wealth. They are marketed only when the need arises or slaughtered at
specific times such as during festivals. Sheep suffer from the same basic diseases as
goats.

D. Cattle

Cattle numbers have declined significantly since the onset of the drought in
the early seventies. Large berds died out because-of reduced pasture resources and.
limited water supplies. Presently very few farmers own more than a couple of head
of cattle each.

The rnost cominonly mentioned catt'e diseases in the area surveyed included:
1) botehelism (nedo or latche); 2) contagious bovine pleuropheumonia (dioffe or
eedo); 3) rinderpest (bade); 4) trypanosomaisis (daasu); 5) foot and mouth disease

——————

safo); 6/ symtcmatic anthrax (kourel) and 7) mange (tiro).

E. DOﬂk&!u:

Donkeys are a common beast of burden in the area although not every farmer
owns one. They a.e used for hauling and transport. Similar to other livestock,
donkeys are often left to graze open pasture. When left unattended, donkeys can do
considerable damage to crops. In addition to open grazing, donkeys are also fed crop
residues to supplement their diets. The most common ailments mentioned for
donkeys were respiratory problems (M).

F. Horses
Horses are less common than donkeys and mnay be considered a luxury. Similar
to donkeys, horses are used for hauling and transport, and are fed crop residues and

gathered fodder. Respiratory ailments are also a common problem for horses as
well as gastro-intestinal problems.

G. Interaction between Sedentary Farmers and Nomadie Herders

Farmers in many of the villages surveyed still maintain comglimentary
relationships with nomadic herders who migrate through the area (i.e., V'Bagne,
Talhaya, Gourel Dieri, Bslo Dogo, etc.). Nomads will exchange animals
(Gourdiouma), milk (M'Boto, Toufde Sive), meat (Nouma), and wild fruits (Fondou)
for grain and fish (Koundel Reo, Fimbo Paliba). Nomadic herds are also allowed to
graze crop residues in several villages (i.e., Nouma, Silla, Toufde Sive). In return,
manure is deposited on farmers' fields {i.e., Tetiane, Sive).

Despite these complimentary relationships, competition and conflict over
limited pasture and water resources has increased between nomads and farmers in
recent years. As stated earlier, persistent drought conditions have dried up northern
watering points, forcing nomadic herds to re.nain longer in the southern region along
the river. As a result, natural pastures along the Senegal River have been over-
exploited and trees and bushes throughout the basin have becomne denuded of
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vegetation. Nomadic herds have also causad extensive crop damage in the area. In
almost every village surveyed (30 out of 34), crop damage due to unattended
nomadic herds was cited as a serious problem. Camels were consistently inentioned
as the primary problem. In addition, competition for iimited water resources was
also cited as a problem in some villages (i.e., VI'Boto, Bababe, Ganki, Tetiane).
Limited well water which is being used for watering gardens and home consumption
is being used by nomads to water their animals. This competition and conflict over
water and pasture resources is likely to continue unless Steps can be taken to ease
the pressure on these resources (see Section XIII for possible solutions).
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VII. OTHER SOURCES OF INCOME

In addition to cropping and livestock activities, farmers in tie Senegal River
Valley rely on & number of other sources of income to meet their family food needs.
This diversity of income sources is an adaptive response to fluctuating climatie
conditions characteristic of this region of the Sahel. The following discussion
focuses on some of these alternative income sources.

A. Pishing

In the past, many villages along the river pursued fishing as their primary
economic activity. Unfortunately, prolonged drought conditions have had a negative
impact on the viability of fishing. Farmers in several villages surveyed indicated
that yields have significantly deelined in recent years (e.g. Sori Male, M'Bagne,
Tienel). Villages that once were thriving fishing villages have had to rely heavily on
irrigated agriculture to meet subsistence needs. Still, fishing is considered an
important income earning activity in 12 of the villages (one-third) surveyed. These
are Djovol, Guiraye, Sori Male, Dar es Salam, Gani, Paliba, Gourel Dieri, M'Bagne,
Koundel Reo, Bolo Dogo, N'Gorel and Tienel. Fish are sold locally in these villages,
or if enough fish are caught, they are scld to other villages. Women are often
responsible for selling the {ish (e.g. Bolo Dogo).

In adcition to these commercially oriented fishing villages, a number of
farmers in other villages will fish to supplement home consumnption needs. These
villages include Wompou, Toulel, Wali, Ganki, Talhaya, MBoto «nd Bababe.

Farmers vary in their opinions regarding the optimal time for fishing. in
N'Gorel and Bolo Dogo, farmers stated that between October and November is the
best time to fish, just after the rainy season has ended. Whereas in Koundel Reo,
farmers indicated that the best fishing period is between January and June. The
worst time to fish is during the dry season when the marigots and river become
shallow or completely dried out.

B. Wood and Charcoal Sales

Many farmers rely on wood and charcoal sales to supplement their incom- - or
to meet tneir immediate food needs. In almost one-third of the villages surveyed
(10), some farmers were pursuing this source of revenue. These villages include Olo
Ologo, Darel Barka, Dar es Salam, Gourel Dieri, Toufde Sive, Dindi, Gourdiouma,
Fondou, Talhaya, and Sori Male. ’

Although this economic strategy helps farmers meet their family needs in the
short run, it is having a long term negative impact on the environment. These
deforestation practices are accelerating the process of environinental degradation;
leuding to sand encroachment on prime agricultural lands. To understand why
farmers are pursuing such a strategy, it is important to look for the underlying
causes.

It is important 'to note that in the majority of the villages (7 out of 10) where
wood cutting and charcoal production are found, agricultural production has not
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been adequate or viable. For example, in Olo Ologo and Derel Barka, pump failures
have prevented farmers from producing crops on their irrigated parcels. Recession
agriculture and rainfed agriculture have been of limited potential in these villages
as well. In Gourel Dieri and Toufde Sive, farimers have not been able to produce an
irrigated crop because the operating funds and inputs have been cut off by
CARITAS, due to excessive debts inecurred over the years. As a result, some
farmers in Gourel Dieri are being forced to exchange wood for food. In Gourdiouima,
farmers do not have access to a perimeter and their dieri crops did not produce due
to inadequate rains. In Sori Male, farmers have not produced a dieri crop in five
years; large tracts of recession land were not planted this year due to poor floods,
and fishing yields have dropped significantly. In Talhaya, village access to flooded
recession lands has been reduced due to the dam at Foum Gleita. Thus, farmers
have turned to wood cutting. A wagon load of wood sells for 200 um. '

The strong association between wood cutting, charcoal production and poor
agricuitural performance demonstrates the linkages that exist in the farming
system. Improvements in agricultural production could help alleviate the necessity
of pursuing such short term strategies with long-term detrimental consequences.
The prevalence of wood cutting and charcoal production could be an indicator of the
economic status of a community. Such an indicator ecould nelp identify villages for
targeting interventions. :

C.  Other Sources of Income at the Village Level

In addition to cropping, animal husbandry, fishing, and charcoal produetion,
farmers are diversifying their income through a variety of other activities. The
number of income generating opporturities available will uepend upon the size and
institutional complexity of the village, and proximity to a large urban center.

One source of income which some farmers are pursuing to supplement their
income is to work as farm laborers on other people's farms (e.g. Tiekane, Guiraye,
Ganki, Talhaya). The deily rate will vary from one village to another. In Toulel, a
farmer paid 100 um per day to his hired laborer plus provided breakfast and lunch.
Work usually stops when lunch is served. Another source of income is the sale of
milk (e.g. Olo Ologe, Nouma, M'Boto). Farmers with goats and cattle may sell milk
to other farmers. The women of the household are often in charge of this activity,
and may generate 30 to 80 um per day (e.g. MBoto). A third source of income is
construction work in the dry season. Farmers ma&y specialize in mud house
construction (e.g. Wompou, Djovci) or work as brick layers (e.g. Talhaya, Gourel
Dieri, Toufde Sive). A fourth source of ineome is livestock herding. Farmers may
herd animals for other villages or have their sons perform this task. In Talhaya, a
farmer’s sons brought in 600 um per month through herding activities. A fifth
source of income for farmers living in villages close to larger towns is urban
employment. Farmers may work as guards (e.g. N'Gorel) or agricultural laborers
(e.g. Silla) for the government or for wages for some urban based busineises (e.g.
Tienel). Other village based income generating activities identified in the survey
included mill operator (e.g. Maghaa), driver (e.g. Gourdiouma), Koranic teacher
(e.g. Wompou, N'Gorel), blacksniith, tailor and merchant (e.g. Djovol). In addition
to these income sources, some older farmers also recejve pensions from past
employment (e.g. Fondou, Sori Male, M'Boto, Toulel, eta.).

Aside from these income earning activities, farm families might also produce
arts and crafts for sale. For example, Moorish wormen may produce mats and
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cushions for sale (e.g. N'Bar Wadji) while Pulaar women may sell woven or dyed
cloth, pottery or leather goods. These objects are sold in the village or in outside
markets such as Nouakchott.

It is important to take these other income sources into account when
introducing new technologies into a village. Such activities may place limits on the
labor & farmer has available to put into additional agricultural activities. The
opportunity costs among alternative activities should be considered in any proposed
interventions.

D.  Migration

Although the Senegal River Valley has had a long history of out-migration, this
pattern has been accelerated by recent drought conditions. Limited economic
opportunities have forced many of the young men between the ages of 18 and 40 to
permanently migrate for work in cities (e.g. Nouakehott, Boghe, Kaedi, Rosso,
Nouadhibou), other African countries (e.g. Senegal, Zambia, Liberia, Gabon), or
Europe (e.g. France, Germany).* Nearly two-thirds of the villages surveyed
indicated that out-migration was a common phenomenon. However, the magnitude
of this migration is highly variable from one village to another. In some villages, 50
to 80 percent of the young males had migrated (e.g. N'Bar Wadji, M'Boto, Tekane,
Tetiane, Ganki). In other villages, 30 percent or less had migrated (e.g. Dar es
Salam, Olo Qlogo, Batabe, Dindi).

Seasonal migration is also quite common in several of the villages surveyed.:
To supplement their farm incomme, farmers will migrate for work to larger cities
(e.g. Darel Barka), agricultural schemes (e.z. Talhaya), or Senegal (e.g. Guiraye).
Some of the viliages surveyed where seasonal migration was common include Bovel,
Guiraye, Gourdiouma, Djovol, Fondou, Koundel Reo, Darel Barkea and Talhaya.

Out-migration can have both negative u.id positive effects on the village. One
negative consequence is that migraticn depletes villages of labor resources and
educational skills which could be channelled into agricultural production. This
places limits on the agricultural activities of some farm families. To compensate
for this situation, women have become increasingly involved in the production of
subsistence and commercial crops.** Farm families are also relying on hired
laborers to “eplace males whc migrate. Seasonal migrant workers from outside the
region may be used for this purpose.

*It has been estimated that as much as 25 percent of the river population is absent
in Mauritania and Senegal (Project Paper 1984:118).

**The increasing role of women in agricultural production in the area must be taken
into consideration by both researchers and extension.
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Aside from easiny the pressure on limited family food supplies, a positive
impact which out-migration can have is the increased cash flow int~ villages from
remittances.* This money is often used for purchasing consumer items, food,
livestock, hiring labor and building mosques. Farmers in nearly half (14) of the
villages surveyed stressed the importance of remittances as a supplement to family
income and source of funds to purchase food during deficit periods.** Emigrants
from one village have even banded together and pooled their money into a
community development fund for their villages (e.g. M'Boto). This money is being
used to build wells, dispensaries, schools and mosques.

Despite the positive effects of remittances, not all of this money is being
channelled into productive endeavors. A considerable amount of money goes
towards building mosques, and very little is invested in agricultural production. If
remittance money could be channelled more effectively into agricultural
investment, the long term gains could be significant. A community development
fund similar to the one started by M'Boto could provide emigrants the means to
channel these remittances. The ecreation of such a community fund could be
encouraged in other villages.

Given the current economic situation and persistent drought conditions which
characterize the surveyed ares, it is unlikely that out-migrtion will stop in the near
future.  Until oetter opportunities for employment, education and agricultural
production are provided to young men at the village level, out-migration will
continue.

*Not all villages where out-migration is persistent receive larze remittances. For
instance, in Tetiane where 70 percent of the young men migrate out, farm families
receive very little money. This is orimarily due to the fzat that the migrants have
no education and are only able to obtain low paying jobs.

*“Although purchased foods may help fill food deficits, the substitution of

purchased food for subsistence tood could have adverse nutritional impacts on the
household.
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IX. CREDIT

Access to credit is a significant problem facing most farmers in the villages
surveyed. Credit is required for purchasing agricultural inputs (seed, fertilizer,
insecticides, labor, etc.), paying for transport of crops to the market, and buying
food while waiting for the harvest. The credit sources available to furmers are
limited to government agencies and developinent organizations like SONADER and
CARITAS, merchants (both local and urban), friends and relatives, and cooperatives.

A. Loans Provided by SONADER or CARITAS

Farmers in the majority of the villages surveyed (19) have received loans from
SONADER or CARITAS to construet and operate their irrigated perimeters. Loans
are provided to farmer cooperatives for the construction of the perimeter (10 year
payback period), the purchase of the pump and necessary equipment (3 year payback
period), and production inputs which include ‘seed, fertilizer, fungicides and
insecticides, diesel c¢il, spare parts, pump repair and land preparation (1 year
payback period).* The farmers repay the loans either with the crop (rice, corn or
sorghum) or in cash.

Although these loans heve helped many farmers improve their agriculture
production, not all farmer cooperatives have been able to meet the loan repayment
schedules. As staved earlier, the inability to repay is primarily due to crop losses
resulting from pump breakdowns, animal intrusion, inseet and bird damage, and
inappropriate irrigation techniques. Poorly constructed perimeters, inexperience
with irrigated agriculture, lack of extension, poor fiscal management, and
inadequate field size have also contributed to farmers' inability to pay. In some
villages, the accumulated debt burdens have become excessive, and organizations
like CARITAS have stopped providing operating funds and inputs to these village
perimeters (e.g. Gourel Dieri, Toufde Sive, Paliba). This has resulted in the closure
of these perimeters, creating food shortages for farm families. To compensate for
crop shortages, farmers have been forced to turn to charcoal production, leading to
further environmental degradation.

B. Merchants

Merchants are another credit source in many of the villages surveyed.
Farmers in twelve villages indicated that food or money will be borrowed from
merchants during food deficit periods. Rarely is a large sum of money borrowed to
purchase agricultural inputs. If food is borrowed, merchants usually do not charge
interest (e.g. Darel Barka, Toulel). However, farmers in one village indicated that
the price of the borrowed food may be higher than normal so that merchants can
gain some return froin the loan (e.g. Toufde Sive).

*In Tekane, the production inputs borrowed from SONADER each cropping season
amount to 690,000 um.
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Aside from borrowing food and money from local merchants, farmers may
travel to other villages and towns to obtain loans. For instance, farmers in Talhaya
took out loans with merchants in Lekseiba and Kaedi. Similarly, farmers in Guani
were borrowing froin merchants in Nouakehott. In addition, farmers may travei to
Senegal to obtain loens (e.g. Koundel Reo).

C. Priends and Relatives

Farmers will also turn to friends and relatives when they are in need of food or
cash (e.g. Sive, Guiraye, Djovol). Interest is rarely.charged on such loans.

D.  Cooperative Boutiques

Farmers in two separate villages have formed cooperative boutiques to
facilitate marketing and to maintain stable grain prices (e.g. Bolo Dogo and
N'Gorel). These boutiques purchase agricultural products such as sorghum froimn
farmers in February and March and sell rice and sorghum to farmers in September or
October when food supplies are low and food prices are usually high. The boutique
in N'Gorel will also lend money, sugar and rice to farm families in need.*

Given the function these boutiques serve, such institutions should be promoted
in other villages. Aside from serving as food banks, these boutiques could operate as
viable marketing mechanisms. In addition to buying and selling food ecrops, inputs
could be made available to farmers in a timely fashion. Cooperative boutiques could
also serve as a source of credit and investment for farmers.

*The boutique in Bolo Dogo does not lend money.



X. FOOD CONSUMPTION

The FSR reconnaissance survey included a food consumption component
because it was felt that the linkages between production and consuinption were
important to understand. Meeting family consumption needs is one of the primary
goals of farmers in this region and must be taken into account in any proposed
intervention. The following section summarizes some of the food ccnsumption
patterns which were found in the villages surveyed (See Appendix E). This
information is presented in greater detail in Report No. 3 entitled "Food
Consumption Survey in Guidimaka, Gorgel, Brakna and Trarza Regions."

A. Food Preferences

The survey results concerning the preferred grain staples indicate that or the
whole, millet, sorghum and rice are equally preferred. Women appear to prefer rice
over sorghum and inillet Lecause it takes less time and is easier to prepare ((i.e.,
Gourel Dieri; Tiekane). Inquiries regarding meat preferences indicate that meat and
fish are equally desirable. The major food items women would buy if they had more
money include meat, fresh fish, millet, rice and sorghuin.

B. Seasonality of Foods Consumed

In all of the villages surveyed, there is a marked difference in seasonal access
to food. The rainy season is the most frequently mentioned time of food deficits. A
second hungry season occurs in several villages in the month of February (i.e., Darel
Barka, Olo Ologo, N'Bar Wadji, N'Gorel, Gourel Dieri Sive, Tekane). During the dry
season, fish, meat and vegrtables are in short supply. Villages which are isolated
during the rainy season also have trouble gaining access to salt water fish, which is a
major protein source. The major sources of funds to purchase food durinz food
deficit periods are remittances, credit from merchants, seasonal migration, charcoal
procuction, selling animals, selling cloth, credit from friends and relatives, selling
grains, selling fish and selling personal jewelry.

C. Food Habits

A commonly mentioned eating pattern found in the mgjority of the villazes
surveyed was the tendency for men to be served first and to eat separately.
Children are often served second while women and small girls eat last. Food sharing
is not common but was mentioned in six villages (i.e., Wompou, Toulel, M'Boto,
N'Bar Wadji, Gani and Tetiane). Barter is very common, especially transactions
which involve dairy products for grain. Few food taboos exist except for pork and
eggs. As for specialty fooas, pregnant women and lactating women are not usually
provided such food stuffs. However, a number of specialty foods are prescribed for
women who have just given birth such as millet porridges and ineat dishes.

D. Food Purchases

The most commonly mentioned foods being purchased daily include fish,
vegetables (especially tomatoes and onions), rice, sugar, oil, coffee, tea, milk,
maggie cubes, bread and sorghum. Major items purchased periodically include sugar,
oil, coffee, tea and soap.
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E. Gathered Foods

Wild fruit such as jujube and balanitessie are frequently consumed during the
rainy season during the time when food is in short supply. Sixteen villages indicated
that they consume such fruit although supplies have dwindled considerably due to
the drought. Women and children are usually responsible for gathering the wild
fruit. In the dry season, Paguiri (fonio) is a wild grain gatheved in the dry season to
supplement grain supplies (i.e., Talhaya, Dar es Salam, Darel Barka).

F. Pood Storage and Preservation

In the majority of the cases, millet and sorghum are stored on the panicle
while rice is stored in sacks. Recent drought conditions have seriously limited the
amount of surplus grain put in storage. In many cases, the grain supplies in storage
only last 1 to 2 months after harvest (i.e., Lekseiba, Tetiane, Fondou, M'Boto, Sori
Male, Bababe). Storage losses are caused by termites, crickets, and rats (i.e.,
Fondou, Tetiane, Tekane). Some farmers also practice some vegetable conservation
techniques to preserve their vegetables. The crops mentioned whicih farmers will
preserve through drying or storage in the sand include onions, swzet potatoes,
hibiseus, okra, carrots and cowpeas.

G. Pree Food Distribution

In the area surveyed, villages claimed that free food was not regularly
received. Respondents in 10 villages said that they had only received free food once
in the last year (i.e., Tetiane, Fondou, Lekseiba, Wompou, Toulel, Olo Ologo, Gani,
M'Baigne and Tienel). One village had never received free food (i.e., Koundel Reo).
The rest of the villages indicated that food was distributed two to three times a
year. Because food was delivered so infrequently in most of the villages, it did not
act as a disinecentive to agricultural production. In fact, several villages were
experiencing severe food shortages and could benefit greatly if food were
distributed to them as soon as possible (i.e., Darel Barka, Olo Ologo).

H. Infant Feeding Practices and Health

In the majority of the villages surveyed, children were breast fed for 1 to 2
years. Few villages have special weaning foods, and weaning begins anywhere from
6 months to a year. Diarrhea is quite common among children in many of the
villages. It frequently occurs when the river begins to rise (July-August). Diarrhea
is the most common killer of infants. The most common treatments for diarrhea
mentioned include rice water, baobab fruit, lemonade, curdled milk, and charcoal
(See Appendix J). Other diseases mentioned which have caused infant deaths include
measles, hepatitus, chicken pox, malaria, whooping cough, and eye illnesses. Hunger
was also inentioned as the cause of an infant's death.
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XI. CONSTRAINTS, AREAS OF INVESTIGATION AND RECOMMENDATION

The major constraints and proposed areas of investigation pertinen: to the farming
systems found along the Senegal River Valley are summarized below. To facilitate
the analysis, these constraints are divided into general production constraints and
specific farming systems component constraints. General production constraints
include environmental degradation, access to transport, inadequate market
infrastructure, access to land, access to appropriate technology, lack of effective
extension, destruction of crops by animals, emigration of young men, potential
competition among agricultural activities, and cultural traditions negatively
affecting the cropping calendar. Specific farming systems component constraints
include those that apply to small perimeters, walo cultivation, dieri cultivation,
vegetable gardening, livestock rearing, and consumption. Each constraint will be
addressed individually and preliminary recommendations and/or areas of
investigation will be proposed. Whenever appropriaie, the compensating strategies
which farmers pursue to deal with each constraint will be presented.

A. General Production Constraints

General production constraints include those which pertain to all crops.

1. Environmental Degradation

The degradation of the environmnent is occurring at an alarming rate in
all of the regions surveyed. Three factors are contributing to this
phenomenon. First, the drought conditions which have persisted over the
last two decades have limited the available resources in the region.
Second, such conditions have placed limits on agricultural production,
forcing rarmers to resort to alternative strategies to meet their
immediate food needs such as wood cutting and charcoal production.
Such deforestation has accelerated the process of environmental
degradation. Third, drought conditions have placed limits on pasture and
water resources, forcing transhumant herds southward to grazZe areas
along the river adjacent to villages for extended periods of time. These
animals, coupled with the livestock owned by the villagers, are
overgrazing the communal pasture land in the region, exposing vast areas
to wind erosion. These animals also pose serious threats to orop
production, forecing fariners to cut down trees for building fences to
protect their fields. The crop losses incurred because of these animals
again force farimers to exploit alternative means to mneet their food
needs (i.e. charcoal manufacture). The combination of these processes is
leading to: 1) sand encrgachment into productive agricultural lands (i.e.,
some walo areas and some periineters); 2) soil arosion due to excessive
water runoff; 3) ecological damage such that favorable conditions for
fish and other wildlife are being eliminated. Thus, the feedback effect
of these various processes forms a vicious cycle which accelerates the
deterioration of the envircnment (See Appendix D).

Compensating Strategies:

1. Some farmers will resort to short-term .-lutions such as wood cutting
and charcoal production to compensate for poor agricultural production
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due to extended drolUght conditions. Unfortunately this short-tarm
strategy exacerbates the degradation of the environment.

2. A group of farmers may band together to request a sinall perimeter from
SONADER or some other organization to help meet their food needs in a
more reliable fashion. 'Ideally, reliance on irrigation is iess risky than on
rainfed or recession agriculture (see sinall perimeter constraints).

3. Some farmers may resort to seasonal or aven perimmanent migration to
urban areas because of the limited production possibilities imnosed by
adverse anvironmental conditions.

Recommendations

Any crop production improvements will have minimal long-term impsact unless
immediate steps are taken to curtail environmental degradation. Taking this
into consideration, a number of possible measures can be initiated to improve
existing conditions.

1.

Researchers should investigate the possibility of integrating trees more
effectively into agricultural production. For instance, agro-forestry
experiments could help identify appropriate trees for sheltcrbelts.
Shelterbelts planted around farmers' fields help cut down on wind
erosion, sand encroachment and evapotranspiration, as well as help
retain soil moisture. In addition, such trees could serve as a source of
firewood, a source of building material and a source of fodder. Trees
that might be used for this purpose include Prosopis spp. or a number of
Acacias (e.g. Acacia senegal). Efforts should be made to identify other
appropriate trees for such uses. :

In addition to shelterbelts, agro-forestry experiments could identify
nitrogen fixing trees that could be intercropped with other erops in
fields. Such trees help exhausted soils recover or maintain fertility
levels, Acacia senegal is one possibility. Aside from serving the
functions outlined above, Acacia senegal also provides gum which can
generate income for farmers while their fields remain in fallow.
Researchers could determine what the proper spacing pattern should be
between trees to allow for intereropping of other erops.

Despite the advantages of planting trees in association w:th other erops,
farmers may be reluctant to implement such suggestions because they
fear that the trees. would serve as nesting sites for birds. Birds are a
serious pest in the area, especially for millet and sorghum. Steps might
be taken to help relieve these fears by promoting bird resistant varieties
of millet and sorghum with the introduction of shelterbelts and tree
intercropping. These varieties have long bristles protruding fro.n the
heads. Some of these varieties already exist in some farmers' fields.
Another alternative is to introduce a drought tolerant cash crop that
birds won't attack. Sesame is an oil seed crop grown in other parts of
tiie Sahel which might serve this purpose (see section on dieri
constraints).

The Mauritanian Government through SONIMEX might consider adjustingz
the market price of gum arabic to the extent that farmers could earn
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more income from the sale of gum. This price adjustment could
stimulate a great deal of interest on the part of farmers to plant Acacia
senegal and to refrain from cutting down trees for charcoal production.
Such a market intervention might provide the necessary economic
incentive for replenishing and maintaining guin reserves.

3. Agro-forestry experiments should be coordinated with existing forestry
projects being implemented by Direction Protection de la Nature.
Examples of such projects include Projet Poles Verts and Projet
Regeneration du Gommier.* In addition t» promoting the planting of
trees in agricultural areas (both dijeri and walo areas), refores.ation, the
protection of existing forests and the organized exploitation of forests
should be encouraged. The linkages between such resources and
agricultural production should be emphasized. For example, forest
reserves can be used to protect walo areas from sand encroachment.

4. Overgrazing of communal pasture lands might be lessened by promoting
two types of interventions. First, additional water points might be
established in pastoral zones to the north where grazing resources might
exist with limited water supplies. This could lessen the pressure on
pastoral resources along the river. Second, leguminous forage crops
might be integrated into cropping strategies as rotation crops. Such
crops could be grown on dieri lands, in walo areas not inundated long
enough for sorghum production, and in perimeters as a second or third
season crop. These forage crops should have minimal water
requirements.

5. Attempts should be made to re-establish vegetation over barren spaces
which have resulted from overgrazing. Fast-growing woody and
herbaceous plants could be introduced into areas (e.z. capparidaces and
mesquite).

6. Efforts should be made to promote sand dune fixation to prevent sand
from invading agricultural areas. Reforestation and the protection of
vegetable cover on dunes should be encouraged.

* Projet Pules Verts (green areas) is attemnpting to re-establish gonekier forests
along the Senegal River. This project also is promoting the planting of fruit trees
and the intercropping of gum with other crops. Projet Regeneration du Gommier
focuses on regenerating gum forests in Trarza, Brakna, Gorgol, and Assaba. They
are promoting six types of reforestation to protect crops.
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1. A land use assessment strategy could be devised and implemented which
makes use of cliinatic and soil data to determine the appropriate use of
land resources. Such an assessment strategy could then determine which
areas should be used for agriculture, livestock grazing, &nd forest
reserves. In this way favorable ecosystems for agriculture could be
identified. This land use assessment could make use of landsat data,
aerial photographly, and some reconnaissance surveys to help in
delineating areas.

8. Efficient wood-burning stoves should be introduced on a wider scale
along the river to help cut down on the use of firewood. Alternative
designs should be tested to determine the most appropriate type for a
given region. Present efforts initiated by Peace Corps in villages like
Dar es Salaam (Trarza) should be monitored to determine the receptivity
of villages to such interventions.

2. Access to Transport

Inadequate access to transport adversely affects agricultural production
in the area surveyed along the Senegal River Valley. Except for river
transport, many villages are essentially isolated during the rainy season
because of poor road conditions. This factor negatively affects access to
food as well as access to inputs. Spare parts for pumps, diesel fuel,
insecticides, and fertilizers may be difficult to obtain in a timely fashion
under such conditions. Similarly, inconsistent and/or inadequate
transport adversely effects the marketing of agricultural products. This
is especially true for vegetables.

Compensating Strategy:

L. Farmers rely on river transport to obtain food and other inputs
when they are cut off by road. Unfortunately, river transport can
be quite slow and costly.

Recommendations

1. Efforts should continue on the part of the Government and other
donor agencies (e.g. USAID) to improve the road conditions in the
country. In conjunetion with this, maintenance prograins should be
established to help keep the roads which already exist in working
order.

2. For those villages which do not have Zood access to roads,
especially during the rainy season, efforts could be made through
appropriate planning to insure that such villages gain access to
required inputs before they become isolated. This is especially
true for villages with periineters. Similarly, villages which could
experience severe food shortages and will be isolated in the rainy
season can be identified.
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Appropriate measures can then be taken prior to the rainy
season. Such planning could prevent unnecessary hardships
and could improve agricultural production in many areas
along the river.

3. As the river level stabilizes at higher levels due to the
completion of the two dams, river transport may become a
more viable option for marketing agricultural produets.
Barge transport might be used to move vegetables and grains
to larger markets along the viver (e.g. Kaedi, Boghe, Rosso).
Similarly, inputs can be transported into such villages by
barge.

Inadequate Market Intrastructure

The market infrastructure in the survey area is not well developed,
primarily because of transport problems. Marketing channels for
agricultural products are limited, often being restricted to local
buyers (i.e. other farmers and local boutiques). In addition, input
markets are inadequate because of the shortage of cash available
in many villages to pay for such inputs. Many villages rely on input
lcans from SONADER, CARITAS or other organizations which
often result in high debt burdens. Farmers may also rely on these
organizations to market their produce. The lack of a viable cash
crop makes it difficult to purchase inputs or to pay back debts.

Compensating Strategies

1. Farmers will travel to nearby market towns, urban centers or
Senegal to obtain inputs such as seed, seed treastment
dressings, insecticides and fertilizers.

2. Farmers in some villages have banded together to form
cooperative bouciques to purchase agricultural products fromn
farmers to facilitate marketing of such products. Similarly,
such boutiques also purchase grains from other market
centers to sell to farmers at stable prices.

3. In addition to selling grain, some farmers are selling
vegetables to obtain cash. These sales usually occur locally,
but vegetables and grains nay.also be transported to other
towns and urban centers for sale. Unfortunately,
transportation costs are quite high to distant urban markets.

Recommendations

1. The market infrastructure will improve as access to transport
improves. Thus, any improvements along these lines should
be encouragea.

2. Crops which generate income should be encouraged.
Considering the fact that many farmers are now selling
vegetables for cash, efforts should be made to promote this
activity. Vegetable production can be made more viable
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through a number of interventions. First, research can identify
vegetable varieties that are adapted to different seasons and which
have different maturation periods. This eould help spread the
marketing out throughout the year. Second, effective extension
could be provided to farmers regarding cultivat’ - practices, water
requirements and conservation measures, input use and packaging
for transport. Given the shortage of extension personnel available,
other human resources could be called upon to provide this help
such as the Peace Corps. Third, transport could be regionally
coordinated. Several villeges with vegetable cooperatives might
organize themselves into regional cooperatives or unions to help
share the transport costs and improve the efficiency and reliability
of transport. Problems of transport are lessened with the
appropriate economy of scale. Peace Corps, SONADER, or some
other organizations might help organize these activities.

In addition to vegetable crops, other ecash crops might be
intraduced such as sesame. Sesame is an oil seed crop grown in
other parts of the Sahel (e.g. Sudan) which does well on sandy soils
with minimum amounts of rainfall (i.e., 250~300 mm). Aside from
the oil being used for home consumption, local markets for sesame
could develop. Researchers (i.e., CNRADA) should initiate sesame
trials to determine its potential in thic region. In conjunction with
the possibie introduction of sesame, inexpensive processing
techniques using local materials will also have to be introduced.
Such techniques alreadv exist in the Sudan and could easily be
transferred to. this region. -

If vegetable crops and other cash crops like sesame can be
promoted, it is likely that input markets will develop as more cash
is made available.

3. Cooperative boutiques should be encouraged in other villages
as viable marketing mechanisms. In addition to buying and
selling grain, such cooperatives could help organize the sale
of vegetables.* Likewise, these botitiques could obtain
needed inputs in a timely fashion for sale to farmers. Such
cooperatives could also serve as. a source of ecredit and
investment for farmers. Thus, cooperative boutiques could
serve a number of functions for rural communities (see
econsumption constraints). For this reason, serious
consideration should be given to introducing such boutiques in
association with sinall perimeters.

*Flexibility should be exercised in the establishment of such cooperative boutiques
to take into account cultural differences among villages. In some villages separate
boutiques may need to be established for men an ' women.
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4. Access to Land

Although land resources appear to be plentiful in Mauritania, access to land
which is consistently productive is limited in many of the villages surveyed. A
number of farmers do not have access to walo lands which are adequately
inundated, and insufficient rainfall has adv:"sely affected dieri cultivation.
Similarly, the size of the irrigated holdings available to each Tarm family may
be too small to meet the family's consumption needs.

Compensating Strategies

l'

Some farmers will borrow and rent walo land from other farmers.
If they rent land, they may pay 10% of their production to the
owner. Such rental agreements are common, especially on
Mauritanian land owned by Senegalese farmers.

Some farmers will plant low areas in the dieri (bas fonde) where
water accumulates.

Many farmers will plant two or three successive crops on their
irrigated holdings. This strategy depends upon access to water
(i.e., the level of the river), access to diesel, pump maintenance,
and the receptivity of SONADER or CARITAS to such successive
cropping (if they financed the perimeter).

To inaximize the use of individual fields, many farmers are
intercropping a number of crops in their walo, fonde, falo, and dieri
fields. Similarly, {armers may plant a number of crops in and
around the edge of their irrigated parcels.

To compensate for inadaquate yields, farmers will pursue a number
of activities to obtain income for purchasing food. Some of these
strategies include the salz of vegetables, the sale of fodder,
charcoal and wood sales, animal husbandry, working as farm
laborers, fishing, and working for wage employment for a local
business or the government.

Some farm families rely on remittances to help supplement the
agricultural production. In fact in some Soninke villages,
remittances account for a sizeable proportion of the income
received.

Some farmers may opt to migrate on a seasonal or permanent basis
because f limited land access. They may migrate to urban areas
and large irrigated schemes (e.g. Gorgol or Boghe) for wage
employment. Alternatively, some may migrate to other countries
in Africa or France for wages.

63



Recommendations

1. The size of irrigated holdings for each family should be increased
so that produc'tion_ from such parcels can meet a larger portion of
the family's food needs. When new perimeters are built, the parcel
allocated to each family might be 1 hectare rather than 0.25 or 0.5
hectares. For perimeters that are already constructerd, parcels can
be added by extending the periineters without adinitting new
farmers. When such extensions are tnade, care must be taken not
to exceed the capacity of the pump.

2. In addition to increasing the size of holdings, efforts can be made
to increase the utilization of perimmeters. Presently, many of the
small perimeters are used only in the rainy seascn. Although
economic reasons are cited for why crops are not planted in the dry
season, alternative crops which require less water and less diesel
than rice and corn can be grown.* Sorghum requires little water
and would be an excellent dry season perimeter crop. Many
farmers have expressed an interest in growing sorghum in their
perimeters because of diesel shortages, and some villages are
already doing so (e.g. Djovol). Given the differences that exist
across villages in access to water, diesel and other inputs, decisions
regarding the kinds of crops grown in different perimeters should
take these factors into consideretion. An economic analysis might
be conducted to determine the economic returns of Alternative
irrigated crops, especially for the dry season.

3. Anothci way to increase produection in perimeters is through crop
intensification.  Better c¢rop management through appropriate
cultivation techniques, use of inputs and improved seeds could
significantly improve production for a given parcel. This
alternative will require more extension and timely access to inputs,
both of which are limited at present. Also the cost of such inputs
are a constraint for many farmers. Thus, improved techniques and
inputs should be developed and introduced as separate components
rather than in packages. In this way farmers can adopt component
technology which they can affora. Given the cost of chemical
fertilizer, the use of organic fertilizers might be recommended.
Some farmers in villages along the river are already using goat
manure on their parcels (e.g. Toulel).

*Some far:mers are presently using too much water on their fields. Too much water
may cause nitrogen loss. Excess water use may result in a 60% loss of efficiency in
fertilizer (J. Core Personal Communication).
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Crop intensification measuies might be introduced for dieri, fonde
and walo cultivation. To deal with the problem of limited water
supply, drough resistant, water efficient varieties could be
introduced. Short cyecle varieties have already been developed
elsewhere which could be tested in on-farm trials. Such eraps
could be adapted to high density planting in walo areas. Also for
walo fields, reliable indicators of soil moisture could be developed
to determine optimum planting times and types of creps to plant
(e.g., sorghum or forage). In addition, minimum seasonai erop
water requirements could be determined through research. Other
crop intensification measures might include the use of animal
traction or small tractors for land preparation in walo areas, the
use of seed treatment dressings and insecticides in all cropping
activities to cut down on crop loss due to pests and diseases, and
bird resistant and disease resistant varieties.

Water harvesting potential should be investigated at a number of
sites along the river in both dieri and walo areas. In many places,
walo crops are actually inundated by runoff water from local water
courses rather than the river (e.g. Tetiane and numerous locations
on the Dirol Plain). In such places, a series of small barrages/dikes
or other water harvesting techniques could be used to greatly
increase the areas grown as well as the reliability of cropping.

- Aceess io Aporopriate Technology

Many farmers have difficulty zaining access to appropriate
technologies which would allow for production increases. This is
due to: 1) a lack of awareness of inputs and techniques which are
available; 2) lack of cash to purchase inputs; and 3) an
underdeveloped input market in .nost of the area surveyed. Thus,
farmers have difficulty acquiring appropriate seed (i.e., short eycle
varieties, high vyielding varieties, treated seed), fertilizer,
insecticides and appropriate tools and equipment (including animal
traction equipment). Many farmers must rely ou SONADER,
CARITAS and other organizations to provide such inputs.

Compensating Strategies

1. As stated earlier, farmers will travel to larger towns or
Senegal to obtain inputs such as seed, seed treatment
dressings, insecticides or fertilizers.

2. Some farmers are renting the use of a tractor from other
farmers or using a cooperative tractor to do land preparation.

3o A few farmers are using animal traction to prepare their land
for dieri cultivation {e.g. Toulel).
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4. Some farmers are using goat manure as fertilizer for their
irrigated parcels to compensate for high costs or limited
supplies of chemical fertilizers.

Recommendations

1.

Greater support should be given to extension to help promote
farmer awareness of improved tecaniques and the use of inputs (see
below). Such extension efforts should take into consideration the
limited resourzes available to farmers when promoting new
techniques. -

Seed multiplication programs should receive more support in order
to meet the needs of farmers. Attempts should te made to
produce sufficient quantities of improved seed and make this seed
available. Seeds which are adapted to different -eclimatic
constraints and soil types should be distributed tc farmers. Aside
from introducing new varieties, efforts might focus on improving
local varieties. To facilitate this effort, local seed germ plasm
should be collected and maintained in order to incorporate traits
which ere appreciated by Ic-al farmers (e.g. taste, bird resistance,
ete.).

In addition, hybrid seeds developed in other regions of the Sahel
(e.g. Sudan) might be tested to determine their appropriateness for
this region. Such hybrids might be well suited for irrigated
perimeters. If hybrids are promoted, care must be taken to insure
that ample supplies of seeds are made available each year in a
timely fashion, and that farmers are made aware that they cannot
save tne seed. Such measures may be difficult to implement given
the current infrastructure. Until such infrastructure is established,
research might concentrate on other improved seed varieties
rether than hybrids.

Diversification of cereal crops should also be emphasized in seed
programs. Farmers should be given a number of alternatives so
that they can select the cereal crops and varieties that best fit
their preferences and cireumstances. However, because of limited
resources, there are limits to how extensive this seed program can
be. For this reason a comproraise should be reached so that
research does not spread itself too thin. The crops which receive
first priority should be those which are the mos: widely grown and
have the greatest potential for improvement. (This effort should
be conrdinated with FAQ.)

Input markets should improve as cash becomes more available

through the sale or vegetables and other possible cash crops. The
interrelationship between these factors must be recognized.
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6.

As stated earlier, access to inputs might be improved through the
promotion of ¢ooperative boutiques. Such boutiques could acquire
inputs in a timely fashion for sale to farmers. Another alternative
is to use village merchsants as intermediaries to introduce improved
inputs.* Village merchants may alrcady perform this role in many
villages.  Such merchants could promote the distribution of
improved sead varieties** (early maturing, bird resistant, disease
resistant, treated seeds, ete.) as well as other inputs.

Lack of Effective Extension

Except for some perimeters, effective extension is lacking in most
of the areas surveyed. This is primarily due to: 1) the insufficient
number of extension agents; 2) the limited mobility of agents due
to lack of transpori; 3) the inadequate training of the existing
agents; and 4) the approach used by agents in working with
farmers. This constraint adversely affects the potential adoption
of improved techniques end the appropriate use of inputs by
farmers.

Comperisating Strategies

1. Some farmers will travel to large towns and urban centers to
seek out advice from extension personnel (i.e. Kaedi, Boghe,
Rosso, Tekane, ete.). '

2. Some farmers will rely on advice given by cadres working on
SONADER or CARITAS financed perimeters.

3. Some fariners will go to Senegal to seek out advice from
extension agents and farmers working there.

* Promoting the distribution of improved inputs through village merchants is not
advisable in villages where merchants have established exploitive relationships with
farmers. This may be the case if the merchant is ‘rom a different ethnic group.
The feasibility of this approach must !.e assessed on a village by village basis.

*® Care must be taken to impress upon merchants the importance of not mixing
seed varieties.
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Recommendations

1.

The first step to improving extension in the survey area could
be to build a stronger link between the extension services and
CNRADA. Such a linkage could promote additional training
for the agents and exchange of information between
organizations. In addition to the debriefing they receive
from their own departments, agents could be brought in
periodically to be informed by CNRADA researchers about
the findings of on-going research. In this way, extension
personnel could be kept up-to-date on the latest trials,
linproved seeds and improved techniques. In addition,
extension agents could participate in FSR training seminars
to learn new data collection techniques and ways to approach
their work. Emphasis could be placed on the importance of
understanding the farmers' perspective, access to resources
and constraints so that appropriats research can be
conducted.  With such training, extension agents could
provide feedback to CNRADA regarding fariner problems and
needs. CNRADA could also elicit the aid of extension agents
in conducting on-farm trials and monitoring experiments.
This mutual collaboration could benefit both organizations
and would improve their effectiveness.

The mobility of extension agents might be improved through
the introduction of cost effective means of transport such as
mopeds or motoreycles. SONADER agents in Tiekane are
already using such means of transport.

Because of the shortage of agents in the field, other human
resources could be called upon to help with extension efforts.
Peace Corps volunteers (PCVs) could help provide
information to farmers as well as help CNRADA set up on-
farm trials. With proper training and guidance from
CNRADA and the extension organizatiorns, the PCVYs could
monitor experiments, collect yield data and obtain feedback
from fariners regarding the trials. In addition, health PCVs
might collect consumption data such as food preferences,
seasonality of foods consumed and quantities of food
consumed. This data could be used by CNRADA in designing
useful technologies. Ixtension personnel could help
coordinate these efiorts on a regzional basis.

Improvements in extension training might be promoted by
increasing the support to educational institutions responsible
for such training. Successfui agricuitural programs will not
come about unless research, extension, and education are
strongly linked.
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Destruction of Crops by Animals

Crop damage caused by animals is a serious problem throughout the
area surveyed. Of the types of animals responsible, camels were
cited specifically as the most serious pest. Farmers expressed a
great deal of frustration with the situation because: 1) legal means
were essentially ineffective in stopping this destruction; and 2)
acquiring the necessary wood for fencing material subjected
farmers to penalties from forestry agents.

Compensating Strategy

1. Farmers in some villages got together and constructed larze
wooden fences around their perimeters to Keep camels and
donkeys out (e.g. Wompou).

Recommendations

1, Appropriate fencing material should be made available to
farmers to protect their crops from animal intrusion. Thorn
bushes are not that effective against camels, so alternative
materials -should be introduced. etal fencing can be
effective and might be made available to cooperatives as
part of the construetion of perimeters. However, individual
farmers may find the cost of such fencing material aigher
than they can afford. An alternative would be to plant rapid
growing live fences around fields (e.g. Prosopis) or to plant
stands of fast growing trees to be used primarily for fencing.
Systematic harvesting of such tree lots could ensure adequate
supplies of fencing material so that natural vegetation would
not have to be used.

2. As stated earlier, another way of dealing with this problem
would be to establish water points in pastoral zones to the
north where grazing resources might exist with limited water
supplies. This could lessen the pressure on grazing resources
along the river. In addition, more forage crops could be
grown by farmers on dieri, walo and irrigated parcels to
lessen the pressure on communal grazing resources. Thus,
nomadic herds would have more access to naturai pasture and
be less compelled to eat farmers' erops.

3. Stricter penalties showld be imposed on animal owners who
are not supervising their animals adequately. The fines for
retrieving animals which have trespassed should be high
enough to act as a disincentive for negligent herd
management. Brands might be required so that owner
identification is made easier.
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Emigration of Young Men

In many of the villages, a sizable proportion of the young men have
migrated to urban areas, other African countries or to France
seeking employment. This is especially true for Soninke villages.
This out-migration depletes villages of labor resources and
educational skills which could be channelied into agricultural
production. Aside from migrating for jobs and educaticn, some
emigrants nay be forced to leave their villages to ease the
pressure on limited family food supplies. Although emigrants muy
be sending beck remittance money to help support their families
and community projects, this remittance money is not always
channelled into productive endeavors (e.g. mosques). Thus, the
absence of this human capital adversely affects production.

Compensating Strategies

1. Sorse emigrants are banding together and pooling their money
into a community development fund for their village. This
money is then used to Luild wells, dispensaries, and schools as
well as mosques (e.g. M'Boto).

2. Some families depend upon remittances for seeuring food
supplies during food deficit periods, especially when erop
yields are low.

Recommendations

1. Out-migration will continue until better opportunities for
employment, education, and agricultural production are
provided at the village level. For this reason, production
improvements could provide the needed incentives for young
men to remain in their viilage. However, access to land may
still pose a constraint for these individuals. Efforts should be
made to insure that irrigated parcels are equitably
distributed to these individuals to induce them to stay.

2. Efforts could be wused to channel remittances more
effectively into productive agricultural investmenc. The
setting up of community development funds could be
encouraged in other villages. Such funds could be used to
provide the starting capital for setting up cooperative
boutiques as well as for the purchase of pumps and their
parts, agricultural mnechinery and other inputs. These funds
might also be used as a credit source for farmers.

Potential Competition Among Agricultural Activities

One important constraint which many farmers face involves the
potential competition that exists among different cropping
activities. Cropping activities on the irrigate& perimeters may
coincide with cropping activities on dieri lands. Similarly, labor
bottlenecks may arise between irrigated cropping activities and
walo cultivation, especially if a second season crop is grown in the
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perimeter. Dieri harvesting might also compete with walo
planting. Differences do exist between regions and villages as
to which cropping activities are in competition because of
differerices in access to land resources and climate (e.g.
Soninke villages have limited access to walo).

Compensating Strategy

1.

Farmers will attempt to adjust their cropping activities to
minimize labor conflicts. For example, if rice is being
planied in the perimeter, little competition arises between
the planting of rice beds and dieri planting. However, if corn
or sorghum is grown on the perimeter, it appears that these
crops are planted first before dieri lands. (This may be due
to the risk factor.) If farmers have inundated walo lands as
well as irrigated parcels, they appear to plant their walo
fields prior to planting a second season crop on the
perimeter. Walo planting appears to occur afier the
harvesting of the first irrigated crop and before dieri lands
are harvested. The delay in planting of a second season
irrigated crop due to walo planting can be substantial. If
farmers don't have inundated walo fields, they may not
hesitate to plent their second crop on the perimeter.
Harvesting of the walo does not seem to compete with the
harvesting of the second irrigated crop because of the
different planting times.

Recommendation

10.

1.

More research is needed on farmers' practices regarding
competing cropping activities. Researchers should attempt
to collect information on farmers' decisions regarding labor
adjustments for different cropping patterns. In this way, the
most critical labor bottlenecks can be identified. This
informaticn will help researchers identify crop varieties
which can be grown which might reduce labor conflicts due to
adjustments in the cropping calendar. Taking a farmer's
present practices and constraints into account, cropping
calendars can be devised which are realistic plans that
farmers can follow. Such cropping calendars can also take
seasonal food shortages into account. Different crop
varieties and calendars should be developed for different
regions along the Senegal River because of cthe variability
that exists in climate and access to land resources.

Cultural Traditions Adversely Affecting the Cropping Calendar

In some villages in the Soninke region of the Guidimaka, farmers
growing corn on their perimeters were obligated to harvest their

crops when the village ‘chief declared it was time to do so.
Unfortunately, not all of the corn matured on the perimeter at the

same time because of differences in leveling, soil type, timing of

planting, etec. Some farmers had corn which had matured much
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earlier, while other farmers' corn was not ready to harvest. Once
the chief made the pronouncement, the pump was turned off.
Those whose corn did not reach maturity lost their crop. Sanctions
against harvesting prior to the chief's pronouncement were severe
enough to prevent farmers from doing so. This rite is a traditional
dieri rite which has been transferred to the perimeter.

Recommendation

1. Extension personnel should impress upon village chiefs that
not all parcels will maturc at the same time due to
differences in leveling and soil types. To prevent
unnecessary losses, the chief must be convinced that it is in
the best interest of the village to allow farmers to harvest
their crops at different times. Such a rite can be put to good
use in determining planting dates, however. Working closely
with the chief, the extension agent could specify when
farmers should plant to obtain opt‘mal results. Thus, working
through traditional lines of authority could help implement
appropriate cropping calendars. Such fine-tuning of a
cizitural tradition could work to the benefit of farmers.

B.  Specific Farming Systeins Componert Constraints

1.

a.

Small Perimeter Constraints

Size of the irrigated holdings

The size of the irrigated holdings allocated to most farm families is too
small to meet the consumption needs of the family (e.g. .25 to .5 ha).

Compensating Strategies

ll

2.

As stated earlier, many farmers will cultivate two or three
successive crops on their irrigated holdings. The viability of the
strategy depends upon access to water, diesel, pump maintenance
and the receptivity of SUNADER or CARITAS to such successive
cropping.

Farmers will plant a number of crops in and around the edge of
their irrigated parcels to maximize the use of these parcels. For
instance, farmess in Wompou plant cassava around the edges of
their corn perimeters.

Recommendatiois

1.

As previously stated, the size of irrigated parcels allocated to each
family should be increased so that production from such parceis
can meet a larger portion of the family food needs. For instance,
when constructing new perimeters, the size of parcels allocated to
each family might be larger, that is, 1 hectare rather than .25 or .5
hectares. When perimeters are extended, this land should be
allocated to families possessing holdings already rather than to new
familie. If such extensions are made, care must be talken not to
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b.

exceed the capacity of the pump. A study might be conducted to
determine what is the optimal size for an irrigated holding taking
yield and economic returns into account. The size of the
recommended holding should take into consideration the
environmental conditions, access to resources and family
cirecumstances.

As mentioned earlier, better utilization of irrigated parcels should
be encouraged. Currently, many small perimeters are only used in
the rainy season. Alternative crops which require less water than
rice and corn should be grown in the dry season. Sorghum is an
excellent dry season crop which-could be promoted. Farmers have
expressed an interest in growing sorghum on their parcels because
of diesel shortages. In fact, some villages are already growing it
(e.g. Djovol). Given the variability that exists across villages in
access to water, diesel and other inputs, decisions regarding the
kinds of crops grown in different perimeters should take these
factors into account. Economic analyses could help determine the
economic returns of alternative irrigated crops, especially for the
dry season.

As stated earlier, increased production in irrigated bholdings might
be promoted through ecrop intensification. Better crop
management through appropriate cultivation techniques, use of
inputs and improved seed could improve production significantly.
Such efforts will require more extension and timely access to
inputs, both of wkich are limited at present. In addition, many
farmers cannot afford such inputs. For this reason improved
techniques and inputs should be deveioped and introduced as
separate cornponern's rather than in packages. In this way farmers
can adupt the cor-sonents which they can afford. Furthermore,
given the cost of ‘hemical fertilizers, the use of organic fertilizers
might be encouraged. Some fermers are already applying goat
manure to their purcels in some villages (e.g. Toulel, Bababe).

Problems associated with pumps

The motor pump of the small perimeter is the most vulnerable
component of the system. Pump breakdowns

are persistent problems for perimeters all along the river. Aside
from over-utilization, the occurrence of breakdowns is partially
due tc improper maintenance. Breakdowns become significant
when spare parts are difficult to obtain.  This problem is
exacerbated by the lack of uniformity in the type of pumps used
along the river. Such breakdowns may result in crop losses or erop
failure, creating food deficits for farm families. Farmers may be
forced to resort to charcoal produection to compensate for these
crop losses, which leads to further environmnental degradation (e.g.
Darel Barka, Olo Ologo). Thus, &ccess to spare parts and proper
maintenance are paramount to effective ctilization of perimeters.

In addition to pump breakdowns, access to diesel also poses

significant problems for small perimeters. Limited supplies of
diesel can have the same effect as pump breakdowns, in that erops
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may not receive enough water. Significant crop losses may result
from such shortages.

Compensating Strat'egie;s

1. Almost all villages with perimeters have a local villager who serves
as the pumpist in charge of running and maintaining the pump.
Most of these pumpists are trained by SONADER so that they can
do the basic maintenance themselves (i.e. oil changes). Each
village has devised its own payment system for the pumpists'
services. Some of these payment schemes are ingenious in their
attemnpts to provide incentives for pumpists to operate the pump
effectively. For example, one village (Tiekane) determines the
payment to the pumpist on the basis of the third highest parcel
yield. :

2. Some farmers will travel to other towns to purchase diesel and
spare parts for their pump if SONADER delays in coming.
However, not all farmers have the means to do this and may loose
their crop.

3. Some farmers will plant crops in their parcels which are less
vulnerable to pump failure or diesel shortages, such as sorghum.
Rice and corn are more vulnerable to such breakdowns and
shortages due to their water requirements.

4. Some villages will opt not to plant a second-season crop to avoid
additional diesel costs or excessive wear on the pump (e.g. N'Bar
wadji/Kaire).

Recommendations

1. If irrigated agriculture ‘is to be successfully promoted in
Mauritania, spare parts and diesel should be made readily available
to cooperatives to avoid pump shutdowns. To facilitate access to
spare parts, efforts should be made to encourage more uniformity
in the types of water pumps installed.* In this way, spare parts
can be ordered in large numbers. In addition, surveys can be
conducted to determine which pump parts break the most
frequently. Once identified, additional stocks of these parts can
then be distributed to cooperatives and held in reserve for ready
access. Similarly, reserve stocks of diesel and motar oil should be
made available to cooperatives, especially those which are isolated
in the rainy season.

*SONADER ulready appears to be doing this east of Kaedi. Most of the pumps in
perimeters in this region were Listers. :
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c.

Better training should be provided to the pump operators in the
maintenance of pumps so that reliance on SONADER for
maintenance is reduced. This additional training could be provided
at regional training centers already established by SONADER (e.g.
Kaedi, Boghe, Rosso, ete.). The success of such training will be
highly dependent upon the selection of the pump operator. Thus,
villages should be made niore aware of how critical this selection
is. Presently, substantial differences exist among villages
regarding the quality of the pump operator. For instance, the
operator at Kaire is recognized by SONADER agents to be quite
good. This perimeter has -experienced very tew extended
breakdowns because of the pump operator's efforts.

Following the example set by Tiekane, villages should establish
payment schemes for the pump operators which provide incentives
for good pump maintenance. Flat rates should be discouraged. By
having the payment based upon the crop performance of certain
farmers with parcels in the perimeter, the pump operator receives
a higher return if the performance is better. Such a system might
also insure that trained pump operators remain in the village rather
than seek employment elsewhere. Losing well-trained pump
operators has been a serious problem for many villages in the past.
This proposed payment scheme appears to be the best available
with regards to incentives for the operator.

To reduce the use of diesel, steps could be taken to improve the
efficiency of perimeters in terms of water utilization.
Improvements. could be made in canal construction and
maintenar:», leveling of parcels, and irrigation schedules which
take erop ' -*er requirements into account (See below).

Inefficient water utilization

water is not being efficiently used in many of the perimeters. This
is due to a lack of understanding of the interrelationships that exist
between pump capacity, land area, cropping patterns and individual
crops. First, water loss is significant because of poor construction
and maintenance of canals. This could be due to the fact that the
construction and maintenance of perimeters is often poorly
supervised. This is especially true for Type A perimeters. Second,
perimeters are often not leveled properly. Proper leveling is
difficult with hand tools. Third, irrigation schedules are not often
based on crop water requirements. Thus, water distribution is not
2fficient. Fourth, some perimeters have been expanded beyond the
capacity of the pump to effectively water rice or corn crops. As a
result, farmers obtain lower yields for these crops.
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Compensating Strategies

1, As stated earlier, farmers will plant crops such as sorghum
which do not have high water requirements as a way to
compensate for water shortages due to pump breakdowns, or
shortages of diesel. Sorghum is also grown in perimeters that
have been expanded beyond the capacity of the pump to
effectively water rice or corn crops. In addition, some
farmers will allow sorghum to produce from secondary shoots
to provide them a second-season crop (e.g. Djovol).

2. Farmers will plant a number of crops in the parcel or along
the edge of the parcel to take advantage of the water
provided to their parcel.

Recommendations

1. Water losses in the canal system can be reduced by better
construction and maintenance of irrigated systems. This
entails detter supervision in the construction of perimeters so
that dikes and canals are properly built and parcels are
leveled (especially in Type A perimeters). Maintenance
programs should also be set up so that dikes and canals do not
deteriorate. Training programs could be established so that
farmers can maintain their perimeters themselves. This
training could be provided by SONADER, CARITAS or
extension services.

2. Research could be conducted on alternative leveling
techniques. For instance, puddling is one alternative worth
investigating. By flooding the parcels before plowing and
moving the soil, the water could be used as a transport
vehicle for the heavy soils found in the fonde areas. This
could make it more feasible to level the fields by hand, with
animal traction* or with small two-wheeled tractors. Level
fields would significantly increase irrigation efficiency.

3. Research could focus on developing irrigation schedules
which are based upon crop water requirements. Building upon
the work of SONADER and other past research conducted by
CNRADA, scheduling criteria could be developed for each
type of crop, taking season and soil eonditions into account.
Such  information could then be provided to extension
personnel, SONADER cadres, pump operators aad farmers so
that more efficient water scheduling can be implemented.

*If animal traction is to be used, fodder supplies need to be made available, possibly
through the production of such crops on parcels. In addition, adequate training
needs to be provided to farmers to effectively implement such technology.



d.

As mentioned earlier, better water utilization could be
promoted through the planting of water-efficient crops like
sorghum. Sorghum requires little water as compared to corn
and rice and might be an excellent second-season crop for
perimeters. In addition, the practice implemented by some
farmers involving the growth of secondary shoots of sorghum
to act as a second-season crop should be investigated. An
economic analysis might be conducted to determine if this
practice brings higher net returns to the farmer than
replanting a second crop of sorghum.

Lack of effective extensiom

As stated earlier, the lack of effective extension is a serious
constraint for many perimeters (see item 6 under General
Production Constraints). Many farmers have limited
experience with irrigation techniques and, therefore, need
more guidance from extension personnel regarding
appropriate irrigated cropping techniques, water use, use of
inputs and maintenance of perimeters. Aside from the lack
of sheer numbers, agents have difficulty providing adequate
extension due to their limited mobility, lack of training, and
sometimes improper approach to farmers' problems.
Unfortunately, some SONADER cadres who could be
providing extension advice are obligated to spend much of
their time recording farmer water usage for accounting
purposes. This lack of extension may adversely afiact
adoption rates of improved technologies and the appropriate
use of inputs.

Compensating Strategies

1.

2.

As mentioned before, some farmers will travel to large
towns, urban centers or to Senegal to seek out advice from
extension personnel or other farmers.

Some farmers obtain information from cadres working on
SONADER- or CARITAS-financed perimeters.

Recommendations

1.

As stated earlier, extension might be improved by: 1)
building a stronger link between the extension service and
CNRADA; 2) providing mopeds or motorcycles to enhance
mobility; 3) relying on other human resources such as Peace
Corps Volunteers to help with extension efforts; and 4)
increasing the support to educational institutions responsible
for training (see Recommendations under Item 6 of General
Production Constraints).

Another way to deal with the shortage of extension personnel
for small perimeters is to give pump operators extension
training at the same time they are trained to maintain
pumps. In this way, the pump operator serves two important
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functions. If the pump operator is paid on the basis of the
performance of the perimeter, there is an ineentive for him
to mairiain the pump and provide good extension advice. If
the perimeter is too large for one individual to meintain the
pump and provide advice, another person might be trained to
fill the extension role. This person's payment might also be
based on the performance of the perimeter.

Lac:. of appropriate equipment

Farmers in many of the perimeters surveyed have limited
access to labor-saving technologies such as small tractors,
two-wheeled cultivators or animal traction. Most of the
cropping activities are done by hand.

Compensating Strategy

l.

As mentioned previously, some farmers are renting tractors
for land preparation from other farmers or using a
cooperative tractor for such purposes.

Recommendation

1.

Although farmers should have greater access to labor-saving
technologies, such technologies are usually too expensive for
most farmers to afford. For this reason, such technologies
should be introduced to groups of farmers in cooperatives as
well as to individual farmers who can afford it. Cooperatives
could purchase the equipment and share it among the
members. Many cooperatives already follow stuch a strategy.

Research should be conducted on the various types of labor-
saving technologies which are available for small perimeters
to determine which are the most appr.,riate to promote
given farmers' current access to resources, inpiits, spare
parts and training. For instance, if small tracturs are to
used, the size of the parcels should be at least 5 hectares to
make such a capital investment economically viable.
Presertly, many parcels are too small for effective tractor
use. For smaller parcels, two-wheeled cultivators similar to
those used in S.E. Asia might be introduced. In addition,
animal traction might be more applicable to smaller parcels.
If animal traction is to be introduced, such technology
requires adequate fodder supplied as well as effective

training for the operators. ‘

Excessive indebtedness of farmers with small perimeters

Many small perimeter cooperatives are experiencing
difficulty in paying back long-term and short-term loans to
organizations like SONADER and CARITAS. The inability to
repay is due to crop losses and crop failures. Crop losses are
due to pump breakdowns, animal intrusion, pest damage
(insects and birds) and inappropriate irrigation techniques.
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Farmers also lack an adequate understanding of financial
expectations. It is not clear that they fully comprehend the
terms of the loans being processed. Farmers have become
totally dependent on organizations like SONADER and
CARITAS for supplying inputs and coming to their aid in
times of crisis rather than becoming self-sufficient in these
matters. They do not understand the limits of these
organizations. At the same time, technical help and back-up
supplied by these institutions have not always been delivered
in a timely fashion, resuliting in erop losses or failure. Such
losses are incurred solely by the farmers and are not shared
by these organizations. As a consequence, farmers find
themselves accumulating debt burdens which are difficult to
repay. When these debts become excessive, these
organizations stop providing operating funds and inputs to the
perimeters, forecing closure of the perimeters. In several of
the villages where inputs have been cut off, farmers have
been forced to turn to charcoal production to compensate for
crop shortages (Gourel Dieri, Tagah, Toufde Sive, and Paliba).
This practice leads to further environmental degradation.

Recommendations:

1.

Farmers should receive more adequate instruction regarding
these financial responsibilities whenever a loan is to granted.
This 1ay require training several of the cooperative members
in fiscal managment and simple accounting procedures. In
addition, payback schedules should be reasonable and
manageable given the farmers' resources. This may require
spreading payments out over longer periods. A moritorium
may be required for existing loans until a reasonable payback
schedule can be devised.

Farmers can help reduce their debts by instituting a series of
measures that cut down on the cost of inputs. These include:
1) switching to crops that cost less to produce (i.e., sorghum);
2) improving their water management practices (i.e., better
canal construction and maintinance, leveling of parcels,
appropriate irrigation schedules, ete); 3) improving pump
management and maintenance, end 4) following ecropping
patterns which are well suited to their perimeter.

Farmers should not be held solely responsible ior crop losses
which are caused by ractors outside of their control. The risk
of such losses should be shared with the lending institution.
How this risk is absorbed will be determined by the
circumstances of the loss. For instance, if crops eare
destroyed by animals or pests, then both parties might share
in the loss. However, if the motor pump breaks down and
SONADAR or CARITAS is slow to repair it, then the losses
incurred by the perimeter should be absorbed by the
responsible institution. Following such a procedure, both the
farmer and the institution are held accountable for their
actions.
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Mutgrass (Cyperacea)

Nutgrass was found in several of the perimeters surveyed.
The spread- of this weed could reduce irrigated crop yields
significantly.

Compensa‘ing Strategies

1.

Most fariners will weed their plots by hand periodically to

_ prevent excess buildup of such wzeds.

The nuts of this plant have some economic value and may be
coilected for consumption or sale.

Recommendaticas

1.

Recearch should be conducted to Zeterinine the most
appropriate way to deal with nutgrass. Contrcl measures
may include herbicides, appropriate weeding techniques,
proper water nanagement or rurpinant grazing. Attempts
might also be made to identify crop varieties which are
resistant to nutgrass. An alternative to these contrcl
measures would be to determine if nutgrass has any other
econamic use.

2.  Walo Cultivation Constraints

a.

Reduction of inundsted surface due to insufficient flooding

Aacess to walo land which has been adequately inundated is s

~ constraint, especially during years of poor flooding. Given

the tenure arrangemerts founc in the survey area, older male
farmers (40-60 years old) are more likeiy to have access to
inundated land during poor flood years than younger male
farmers. Thus younge. farmers may be forced to migrate.*

In addition, farmers who are primarily sharecroppers {poor
male farmers and women) are not likely to have access to
inundated walo lend during poor flood years. Small
periineters are nore critical in areas 'viiere yearly access of
inundated walo land fluctuates considersbly than in areas
which are more consistently flooded.

*This migration may

agriculture knowledge.

have negative implications for the transfer of traditional
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Compensating Straiegies

1. The compensating strategies followed by farmers to deal with
limited access to inundated walo land are similar to those
identified uzder "Access to Land” in the General Production
Constraints (page 62).

Recomnmendations:

1. As stated earlier, research should focus on drought resistant,
water efficient crops to be planted in walo areas which can
produce on minimal amounts of soil moisture. These crops
could be adapted to high density planting to deal with
problems of access to inundated welo land. As part of this
research, the minimal seasonal crop water requirements of
each of these crops should Se determined. [n conjunction
with this, reliable indicators of s0il moisture could be
developed to determine optimum planting times and types of
crops to plant.

2. As mentioned previously, water harvesting techniques should
be developed in a number of walo areas along the river. This
is especially true in places ~here walo. crops are actually
being inundated by runoff water from Jocal water courses
rather than the river (Tetiane and many villages in the Dirol
Plain). The construction of a number of small barrages and
dikes could increase the area growi and the reliability of
cropping.

3. In villages where access to inundated walo land fluctuates
considerably, efforts should be made to insure that irrigated
parcels are equitably distributed to those farners who do not
have regular access to flcoded walo. This group of farmers
includes the younger men, the poor men, and the woinen of
the villages. Aside from improving the production potential
of these farmers, the equitable disiribution of these lands
may help lessen the outmigration of younger men that is
oceurring in these viliages.

" Major pests and diseases

Walo crops, especially sorghum, are attacked by a number of pests
and diseeses in the villages surveyed. These include granivorous
birds, animals (camels, donkeys, sheep, goats and wild pigs), insects
(grasshoppers, crickets, locust, termites, aph‘ds, and cut worm),
weeds snd smut (covered smut, long smut, and head smut). Birds
and grasshoppers do the greatest damage to sorghum.
Graschuppers attack the sorghum at all stages while birds attack
when the sorghum is in the milky stage of development. Crickets
are also a serious problem after the sorghum seed has germinated
and is in the seedling stage. Many farmers were forced to replant
their sorghum several times because of cricket damsge. Aphids
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attack both sorghum and cowpeas and exude a sap .n the cowpea
plant that resembles honey (miellat), Crop damage due to animals

has

also become a significant problem due to the limited

availability of alternative forage resources. Various kinds of smut
were also present in almost every field visited.

Compensatirg Strategies

1.

Most farm farilies spend a considerable amount of time
scaring birds from their fields. Women and children play a
major role in this task. Some farm families will even live in
their fields during the critical stages of sorghum development
to minimize bird damage (e.g. Talhaya).

Many farmers will cover their ripe sorghi.m heads with eloth
to prevent birds from eating them. In addition to draping
cloth in the field, they will erect noise makers from string
and pans as well as construect "scarecrows."

Many farmers will bend the sorghuin stock over before it is
completely ripe so thst it is not easily detected by birds (e.g.
N'Gorel). Farmers indicated that this practice also helps
prevent lodging by the wind.

One farmer said that he deals with the bird problem by
planting red and black sorghum varieties on the outside of his
field and white sorghum on the inside. The birds dislike the
red and biack sorghum.

Some farmers will build fences around their fields to keep
animals out of the fields. This is especially true for farmers
who have fields that border the edge of the walo areas. Most
of these fences are constructed of small tree branches and
are not very effective in keeping camels out.

Many farmers use seed treatment dressinz to protzct their
seeds trom insects and disease (e.g.- Fondou and M'Boto).
These dressings are obtained froin larger towns like Kaedi,
Boghe or Rosso or from Senegal.

Some farmers will deposit insecticides around their fields to
protect them from crickets and other insect pests (e.g. Dar
es Salam).

Recommendations:

1.

Farmers should be encouraged to continue to use seed
treatment dressing, treated seed, insecticides and other
chemicals which help control pests and diseases. Such inputs
should be made readily available through a number of
channels.*

¥We do not recommend that the Mauritania Government subsidize these chemical
inputs. We believe that this would be too costly a program for the government to

maintain.
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4'

5.

Aside froin extension offices and organizations like
SONADER and CARITAS, farmers might also obtain such
inputs through cooperative boutiques and village merchants.
Improved varieties and other inputs might also be promoted
through such channels. If widespread use of such chemicals
are to Dbe encouraged, it ic essential that farmers are
instructed in the proper use of such substances. These
instructions could be provided by extension agents,
SONADER cadres, CARITAS personnel as well as other
organizations like Peace Corps.

Research should focus on identifying sorghum varieties that
are resistant to many of the pests and diseases. For instance,
bird resistant varieties which have long bristles protruding
from the heads could be identified and developed. Some of
these varieties already can be found in some farmers' fields.
Similarly, high tanin sorghum varieties might be introduced
that birds do not like. The probleins associated with such
sorghums is that farmers don't like the taste ejther.*
Processing techniques might also have to be introduced to
help rerove the bitterness of the tanins. In addition to bird
resistant sorghum, varieties might be identified or developed
which are resistant to smuts, other diseases and insects.
Similar kinds of research could be done on cowpeas to
identify resistant varieties.

Taking the lead from farmers, cropping strategies should be
developed which help minimize the damage caused by birds.
Furtner research is needed to deternine the beneficial
effects of planting red and black sorghums on the outside of
fields and white sorghum on the inside. In addition, research
eould focus on the feasibility of adjusting the timing of erop
planting to avoid peak periods of bird infestation. Such
adjustments are quite cominon in rainfed agriculture in other
parts of the Sahel (e.g. Sudan). Alternatively, short cycle
varieties of sorghum could be introduced that mature before
peak periods of bird infestation.

Entomologists could conduct research on termites to
determine the most effective way to control” these insects.
Some of the areas of investigation might include: 1)
alternative land preparation techniques; 2) soil treatment;
and 3) the destruction of crop residue. (This research would
also be directly applicable to dieri cultivation.)

Due to the severity of the grasshopper problem in Mauritania,
a national eradication program may be necessary to
effectively control this pest. This effort could be
coordinated on a regional basis.

*High quantities of tanin may pose health related problems.
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c.

Access to Labor

Access to labor, especially for land clearing and planting can pose
a constraint for farmers cultivating walo lands. This constraint
becomes more significant when walo cropping activities concide
with cropping activities on irrigated perimeters and dieri land.
Such labor bottlenecks may cause substantial delavs in walo
planting. This problem is exacerbated by ecricket infestations
which inay force farmers to replant the walo crops several times.

Compensating Strategy

1.

As mentioned earlier, farmers will adjust their cropping activities
to minimize labor confliets. For instance, farmers will wait to
plant their walo fields until they have their irrigated crops.

Recommendations

1.

As stated previously, research should attempt to identify the most
critical labor bottleneck in walo cultivation so thet crop varieties
and labor saving technologies can be introduced which effectively
deal with these constraints. Crop varieties which have different
growing seasons than the traditional varieties might be introduced
to adjust the cropping calendar so that labor shortages do not pose
a serious problem. Labor saving technologies such as animal
traction, small tractors or two-wheeled cultivators may help
reduce the labor inputs associated with land clearing. In addition,
cricket damage can be reduced through the promotion of chemical
inputs and resistant varieties so that replanting is minimized.

Water control measures for large perimeters impeding the
exploitation of walo lands.

Although the large perimeters at Kaedi and Boghe have
significantly increased the amount of irrigated crop land available
in Mauritania, the water control measures built for these
perimeters have adversely affected farmers' access to walo lands
nearby. For instance, the dam built at Foum Gleitat has reduced
flooding along the Gorgol River taking large tracts of potential
walo land out of production (e.g., Lekseiba, Talhaya, Ganki).
Farmers in this area are negatively impacted by such a
development because they were highly dependent upon these walo
lands. Similarly, there are walo lands near Boghe that are not
flooded because of the dike built for the large perimeter (e.g.,
N'Gorel).

Recommendations

1.

A study should be conducted along the Gorgol River to determine
the negative impact that the dam at Foum Gleitat has had ori the
farmers in the area. This study might be conducted by a team of
representatives from SONADER, CNRADA and the extension
service.

84



e.

Farmers who have been adversely affected by water control
measures should be allocated irrigated parcels in the
perimeters or compensated in some other way.
Alternatively, water harvesting techniques can be introduced
to inundate crop land. A series of low barrages or dikes with
gates could be built along the Gorgol River to help stop water
when it is released from the dam. Some of the water can
then be used to flood cropping areas. Such water harvesting
techniques might also be used on small tributaries that flow
into the Gorgol. These interventions will help farmers
recover much of the walo land that they lost.

Other areas of investigation

Many farmers along the Senegal River (especially the Pulaar)
will bend their sorghum stalks over before the crop is fully
mature. Two reasons are cited for why this is done. First,
the bent over stalk is less susceptible to bird attacks because
the head is not upright in the field. Second, this practice
prevents the plant from lodging in strong winds. One
drawback of tliis practice is that the seed head takes longer
to mature.

Recommendation

Research might be conducted on the positive and negative effects
of bending over the sorghum stalk before it is ripe. A comparison
might be made between taller sorghum varieties which are bent
over and shorter varieties. It is possible that opting to grow taller
varieties and bending them over provides more fodder than can be
obtained from shorter varieties. Farmers may prefer taller
varieties for this reason.

Dieri Cultivation Constraints

Environmental degradation due L0 droughts and
overexploitation of land resources

As stated earlier, a number of interrelated factors account
for the environmental degradation which is occurring in dieri
lands (see Environmertal Degradation under General
Production Constraints). The droughts and the irregular rains
have significantly limited the production of rainfed crops as
well as the growth of other vegetation. The clearance of
land for cultivation under drought conditions exposes large
areas to wind and water erosion. This degradation process
has been accelerated by a number of other factors which
include: 1) the exploitation of dieri land by landless people
migrating from the north; 2) overgrazing of vegetation by
transhumant herds and village livestock; and 3) removal of
trees and bushes for firewood, charcoal and fencing materia!.
As a result, much of the productive dieri agriculture lands
are being threatened by sand encroachment.
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Compensating Strategies

1. As previously mentioned, farmers will rely on irrigated
parcels or recession agriculture (if available) to compensate
for poor production on dieri lands. They may plant two or
three successive crops on their irrigated land to meet their
consumotion needs.

2. Many farmers will continue to cultivate crops in dieri lands
but may restrict the cultivation to the low areas in the fields
where water accumulates (bas fonde).

3. As mentioned earlier, farmers will pursue a number of
strategies to obtain income to supplement their agriculture
production. These include the sale of vegetables, fodder,
charcoal and wood; wage labor on other farmers' fields;
animal husbandry; fishing; remittances fro:n relatives, and
seasonal or permanent migration for wage employment.

Recommendations

1. As stated earlier, one way to deal with environmental
degradation in the dieri lands is to promote the integration of
trees more effectively in agricultural production. Agro-
forestry 2xperiments should be initiated which determine the
feasibility of promoting shelterbelts and the intercropping of
nigrogen. fixing trees with crops. Such practices could help
cut down on wind and water erosion, sand encroachment, and
evapotranspiration as well as help exhausted soils recover or
maintain their fertility levels. When the dieri lands are
returned to fallow, the trees act as a reserve for firewood, a
source of building material and a source of fodder.*

To incorporate trees effectively in dieri lands, food and cash
crops have to be identified or developed which will not be
adversely affected by bird infestation. 8ird resistant
varieties of millet and sorghum or oilseed crops like sesaine
(see below) which are not attacked by birds will have to be
introduced in conjunction with trees.

*In addition to the integration of trees in dieri cultivation areas, existing forest
reserves should be protected and improved and new forest reserves should be
promoted. These forest reserves should be exploited in a sustainable way. Such
efforts shoutd be coordinated with the ongoing projects being implemented by the
Direction Protection de la Nature.



b.

Given the drought conditions and irregularity of rainfall, efforts
should be made to identify drought resistant, water efficient, short
cycle varieties of millet, sorghum, cowpeas and watermelon. This
research should begin with the varieties which farmers are already
using in conjunction with varieties previously developed cisewhere
in the Sahel. These varieties can then be tested in on-farm trials.

In addition to drought resistant varieties and agro-forestry
interventions, research should focus on other possible measures
which could enhance dieri production under existing environmental
conditions. First, as with walo cultivation, water harvesting
techniques might be introduced to vetter utilize limited rain water
runoff. Small barrages or dikes can be constructed along certain
water courses in M areas. Second, research might investigate
the beneficial effects of water catchment areas around plants to

‘take advantage of limited rainfall. Small depressions might be

created around each plant to collect water. Third, research could
be conducted on the effects of mulching as a way to help retain
soil moisture.

Rainfall patterns for cach region of the Senegal River Valley could
be carefully studied to determine if there are optimum times for
farmers to plant. Timing is very critical under limited rainfall
conditions and such information could be very valuable.

As stated earlier, overgrazing of vegetation in dieri lands might be
lessened by improving water resources in pasture zones to the
north as well as by encouraging farmers to produce more
leguminous forzge crops. -Drought resistant legumes which can
serve both as a family food resource and as a fodder crop would be
ideal. One possibility would be a 45-day cowpea variety recently
introduced in Senegal. Such legumes could be adapted to be grown
on dieri lands as well as on walo and irrigated parcels.

As mentioned previously, periodic land use assessments may be
necessary to determine favorable ecosystems for dieri cultivation.
Such assessments would make use of landsat data, aerial
photography and reconnaissance surveys. The information would
also help identify areas appropriate for livestock and forest
reserves.

Other area of investigation

As stated earlier, one rainfed cash crop that might be successfully
introduced along the Senegal River in the higher rainfall areas is
sesame.® Sesame is a drought tolerant oilseed crop grown in other

*Sesame might also be a suitable crop to introduce in ‘other rainfed zones of
Mauritania which are not located near the river.
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regions of the Sahel which does well on sandy soils and minimum
amounts of rainfall (e.g. 250-300 mm). Considering the fact that
Mauritania is presently importing most of its oil, suech a crop could
help meet do.nestic consumption needs. However, the ultimate
value of this crop will be determined by how well it fits in with the
taste preferences of the local population. Sesame is not attacked
by birds, so it is a suitable crop for agro-forestry interventions.
Aside from the oil possibly being used for home consumption, local
markets could develop it to generate much needed cash for
farmers. Initially, inexpensive processing techniques using local
materials could be introduced at the village level. If sesame
production catches on, larger processing plants might be developed
in urban areas to handle future production increases. * In addition
to the value of the oil, a growing export market already exists in
Europe for sesaine cake as a cattle feed supplement. Thus, the
potential gair.; associated with sesame are considerable and make
it worthwhile to test in the river basin.

Recommendation:

1‘

Sesame should be tested by CNRADA to determine its potential in
this region. Seed varieties could be obtained from the Sudan,
Cameroon and possibly international agricultural research centers
like ICRISAT and ICARDA.

These varieties should be tested on-station as-well as in on-farm
trials in the Guidimaka region. An essential component in these
trials will be the farmers' receptivity to the taste of sesame oil. In
addition, low tectinology processing techniques will also have to be
tested to see if farmers are interested in adopting such technology.
The current processing techniques used in the Sudan may be
suitable for this region and are easily transferable.**

4. Constraints for Vegetable Gardens

a.

Access to water

Access to water is a serious constraint for meany of the vegetable
gardens found along the river basin. This is especially true for
woinen's cooperative gardens. Water is often in short supply, and
many farmers lack the appropriate means to obtain sufficient

*Such plants would be similar to those found in El Obied, Sudan.

**This village level technology consists of a hollowed-out leg within which is
inserted another log that aects as the grinding tool. This grinding log is then hooked
up to a camel which walks in a cirele around the processing equipment. A horse-
could easily replace a ecamel in Mauritania as the beast of burden.
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water. For instance, pumps may not be available if the garden is
adjacent to the river. If the gardens are located a considerable
distance from the river, wells may not be available. Thus, water
may have to be transported by hand over great distances. Limited
access to water seriously inhibits the expansion of vegetable
gardens, thereby limiting the potential for commercialization.

Compensating Strategies

1.

2‘

In some villages where a separate water pump is not available
exclusively for the vegetable gardens, farmers will use their
sma.l perimeter pump for this purpose (e.g. Sori Male).
Unfortunately, this practice can over-tax the pump leading to
more breakdowns.

A few villages are building water holding tanks for their
gardens. Other villages are building wells within or adjacent
to their gardens.

In several villages with limited access to water, women are
carrying water in organized work parties (e.g. Silla). In such
cases, water transport takes up a considerable amount of the
women's time.

Recommendations:

1.

2.

Efforts should be made to improve water access for
vegetable gardens by making pumps available for gardens
close "to the river and improving access to wells for gardens
away from the river. Storage tanks might also be
appropriate, especially for some gardens where access to
water is more limited. Research might be conducted on the
feasibility of using animal traction, hand pumps or small
diesel pumps to lift water into storage tanks. All of these
measures require capital outlays or credit for equipment
which may be in short supply. Thus, any intervention
prescribed should take into consideration the resources
available to farmers and their ability to pay for equipment
received.

To conserve water, efforts could be made to promote better
water management and more efficient irrigation techniques.
As stated earlier, improvements in canal construction and
maintenance, leveling of parcels and appropriate irrigation
schedules will result in more efficient water use.

Research could identify or develop vegetable varieties which

have minimal water requirements. This will help cut down on
the frequency of watering.
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b. Access to appropi'iate vegetable seed

Farmers in the villages surveyed tended to plant vegetable
varieties that only grow well during the cool, dry season. Because
most of the farmers are planting their vegetables at the same
time, the vegetables are harvested during the same period as well.
This tendency adversely affects the marketing of vegetables since
excessive supplies drive the prices down. Thus, the income which
farmers receive for their marketed vegetables is significantly less
than it would be if the market were not saturated.

Recommendations

1. As stated earlier, research should identify or develop
vegetable varieties which are adapted to different seasons
and which have different maturation periods. Such varieties
would enable farmers to have access to vegetables for home
consumption through most of the year, as well as help spread
mar<eting out. By avoiding market bottlenecks, farmers
could receive higher returns for their products. Such
varieties might be obtained from Senegal, ITA or the Asian
Vegetable Research and Development Center in Taiwan.

2. To effectively deal with the research needs which will bring
about improvements in vegetable production, the Government
may want to bring in more vegetable specialists to CNRADA.
Considering the fact that vegetables are one of the best cash
crops available to farmers, improvements in vegetable
production are likely to bring about improvements in the
rural economy. Thus, investment in this type of research
could have a high payoff for the Government.

c. Access to transport

Many fainilies lack effective transport to larger n.arkets, thereby
limiting their ability to sell their products where the demand is
greater. Transport is difficult due to the isolation of villages and
poor conditions of the roads. When transport is available, the costs
of hauling vegetables to large markets may be relatively high.

Compensating Strategies

1. Some farmers will join together and rent a horse-drawn cart
or taxi-bus to haul their vegetables to market.

2. In one area near the Dirol Plain, several village vegetable
cooperatives are trying to organize themselves so that they
can share in the cost of transport. Cost sharing lessens the
burden on any one cooperative. A Peace Corps volunteer is
helping the villages coordinate this effort.

Recommendations

1. As stated previously, vegetable marketing will improve as
access to transport improves. The Government, USAID and



d.

other donor groups should continue to support infrestructural
improvements along these lines.

As mentioned earlier, transport of vegetables to larger
markets should be regionally coordinated. Taking the lead
from farmers, several villages with vegetable gardens in the
same area could join together to share the transport costs.
This would provide the appropriate economy of scale to
lessen the problems of transport, making it more efficient
and reliable. Vegetable marketing within villages might be
organized through cooperative boutiques (see Inadequate
Market Infrastructure under General Production Constraints).
These boutiques could bring together the village vegetables
so that the marketing is coordinated with other collaborating
villages. fhese regional marketing efforts might be
organized by the extension service, SONADER, Peace Corps
or some other organizations.

Packaging and conservation of vegetables

The vegetable products which are transported to larger
markets are often of inferior quality aue to poor packaging
and conservation measures. For this reason foreign
vegetables coming from Senegal may be preferred over
Mauritanian vegetables in the larger markets (see below). In
addition, due' to the lack of appropriate conservation
measures, vegetables are not readily available for
consumption on a year-round basis.

Recommiendations

1.

Efforts should be made to teach farmers how to pack,
transport and preserve or conserve vegetables. Aside from
improving the marketability of vegetables, suci. practices
could give farmers access to vegetables during other seascns
and food deficit periods. Forms of storage and preservation
techniques which are appropriate to the resource base of
farm families should be emphasized.

Research could foecus on identifying or developing vegetable
varieties that transport better. For example, certain types
of tommatoes have harder skins and can be transported with
minimuia losses. Such varieties may already exist in Senegal.

Small businesses could be encouraged that deal with the
transport, packaging and processing of vegetables. For
instance, small cottage industries could be started which
specialize in producing vegetable concentrates, canning
supplies or drying of vegetables. Other businesses might
specialize in packing materials such as crates for vegetable
transport. Some business could just specialize in transport.
All of these enterprises could help stimulate empioyment in
the rural economy. The viability of such businesses will
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depend upon the growth of vegetable production along the
river. This will vary from one region to another.*

e. Access to extension

Effective extension is lacking for many of the vegetable
gardens. The reasons for this have already been cited (e.g.
insufficient number of agents, limited mobility, lack of
training, improper approach, etc.). As a result, farmers may
not be adopting improved techniques or using inputs properly.

Compensating Strategies

1. The compensating strategies followed by farmers to deal with
this constraint are similar to those outlined under Item 6,
"Lack of Effective Extension" in the General Production
Constraints.

Recommendation

To improve vegetable production, effective extension will be a
neeessary ingredient. Some of the service which extension agents
could provide include: 1) the dissemination of new vegetable
varieties; 2) instruction on improved cultural practices (i.e.; input
use, irrigation schedules adjusted to crop water requirements,
ete.), and 3) providing information on packaging, transport and
conservation of vegetables (including forms of storage and methods
of preservation). Unfortunately, there are limited numbers of
extension personnel available to provide these services and even
these agents have limited mobility due to lack of transport.
Therefore, it may be necessary to rely on othar organizations like
the Peace Corps to provide these services.

f. Competition with foreign vegetable products

Foreign vegetables are coming in from Senegal and
competing with Mauritanian vegetables in the larger inarkets
(e.g. Nouakchott, Kaedi, Boghe, etec.). Senegalese vegetables
seem to have a slight competitive advantage over
Mauritanian vegetables because of their higher quality. This
competition adversely affects the potential income earnings
of Mauritanian farmers.

*For instance, the growth of private gardens in the Rosso region of the river basin
makes this area a likely place to promote such business ventures.



Recommendations

1.

One way to deal with the problem of vegetables being
imported from outside is to establish trade barriers.
Unfortunately, this is a complicated solution since many of
the Mauritanian farmers have land on both sides of the
Senegal River. In addition, should Mauritania sudstantially
inerease its output of vegetables, such trade barriers could
restrict potential expansion into outside rnarkets.

An alternative to the trade barrier option is open
competition. To do this effectively, the Government should
attempt to improve the infrastructure within Mauritania to
facilitate vegetable marketing. This would ineclude: 1)
providing better support for research on vegetable varieties
and improved cultivation practices; 2) improving access to
water in the gardens; 3) supporting interventions which
improve transport; 4) promoting extension activities which
transfer improved technologies and information on packaging,
transport and conservation; and 5) supporting small busirniesses
which specialize in services associated with vegetable
marketing.

Livestock Constraints

Access to forage resources

Due to recent drought conditions, natural forage resources

are in limited supply, especially during the hot, dry season.
This forage deficit is exacerbated by the competition for
communal pasture between nomadic herds and the herds of
the river basin farmers. The drought has dried up watering
points to the north, foreing nomadie herds to remain longer in
the southern region along the river. Since the livestock of
both groups primarily depend upon extensive grazing,
competition for pasture resources has become intense. As a
result, there has been a significant reduction of natural
pasture along the river.

Compensating Strategies

1.

Livestock herders are cutting down the limbs of trees to
provide fodder to their animals. Unfortunately, this practice
can lead to further environmental degradation.
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4.

To compensate for fodder shortares, many farmers no ionger
leave crop residues in their fields for nomadic herds to graze.
They are collecting the stocks and straw for their animals to
supplement their feeding.

Many farmers are gathering crop residues from their fields
and selling it in times of scarcity (April through June) to
other farmers and nomads in need of fodder for their animals.
This fodder cen sell for a considerable profit during these
periods. '

Some farmers and nomads will herd their animals to Senegal
or Mali tc take advantage of distant pasture land.

Recommendations

1.

b.

To decrease the pressure on communal pasture resources
along the Senegal River, sdditional watering points can be
established in pastoral zones to the north. Such an
intervention could expand all grazing area available to
nomadic groups, reducing the comretition with sedentary
herds for limited forage. Care must be taken to insure that
the construction of these wells will not promote further
environmental deterioration by encouraging nomadic groups
to expand their herds. Additional watering points must be
introduced with appropriate range management practices.

Farmers ‘should be encouraged to continue to utilize their
erop residues as fodder supplements. This is the first step in
promoting intensive livestock practices. Research might be
conducted to determine if crop residues can be improved
nutritionally through genetic means or by chemical additives.
For instance, rice stocks can be treated with NH3 to improve
the nutritional value of the residue.

Research might focus on the feasibility of incorporating
forage crops more directly into the cropping systems
followed by farmers. As stated previously, leguminus forage
crops which are drought resistant and can also serve as a food
crop would be ideal. A 45-day cowpea variety recently
introduced in Senegal might be worth testing for this purpose.
Adapting these crops to be grown under different water
requirements, suitable varieties could be introduced for dieri,
walo and irrigated cultivation.

Access to governp:e.it services

In the area surveyed, livestock owners receive limited
technical advice and services from the Government. For
instance, livestock owners receive little extension input and
animal health services are lacking.


http:governme.it

Reccinmendation

Farmers and nomadic groups should receive more services and
technical help from the Government. If livestock resring is to
become more productive, better managed and sustainable, this
input is essentiul. This is especially true if livestock systems are
to be developed which do not lead to further degradation of the
environment

c. Other greas of investigation

Reconimendations

Five other resesrch topics which foeus on livestock could be
investigated. Thece include:

1. Developing ways in which animal productivity could be
improved taking current animal potential and breeding
conditions inte aceount.

2. Developing a viable plan for the progressive introduction of
intensive livestock rearing practices which minimally disrupt
existing farming systems.

3. Identifying ways in which livestock can be better integrated
with crop production (i.e., animal traction, manure, crop
residue as fodder, ete.).

4, Identifying ways in which marketing channels can be bett >
organized to market animal produets.

5. Determining the feasibility of producing fodder crops as cash
crops.

6. Coiisumption Consiraints

a. Seasonal food shortages

Many villages experience seasonal food shortages, especially
during times of drought. The most critical food deficit
period occurs during the rainy season (July through
3eptember). This is the same period when labor requirements
are at a pesk. Some villages also experience a second
"hungry seascn" just prior to the harvest of the walo crops
(February). The severity of food deficits is compounded by
the fact that many villages are seasonally and regionally
isolated. Seversl villages are cut off during the rainy season
or they may be great distances from the nearest markets.
The lack of reliable transport also poses problems. In
addition, many of these villages lack community food
reserves or sources of credit to overcome food shortages.
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Compensating Strategi&s

1.

10.

Some farmers will plant short maturing varieties of crops to
provide a source of food while waiting for the main harvest. For
instance, farmers in Fondou are growing a short maturing corn
variety that matures in 60 days. They consume this while they are
waiting to harvest their sorghum.

Some farmers will plant cowpeas before they plant their sorghum
in the walo fields to gain access to the crop prior to the sorghum
harvest (e.g. Ganki). i
Some villages have started cooperative boutiques as a way to
provide inexpensive access to food and credit during food deficit
periods (e.3. Bolo Dogo and N'Gorel). In addition to purchasing
agricultura) products from farmers to facilitate marketing, these
boutiques also purchase grain from other market centers and sell it
to farmers at stable prices.

Some farm families will supplement their diet with wild foods that
are gathered locally. Wild fonio is one type of grain which is
gathered {nr this purpose.

Many farmers will sell animals or their material possessions to
purchase food. Women in one village acknowledged that they sold
their jewelry and cloth to buy food (e.g. Fendou).

Some farmers' families will deal with food deficits by cutting down
on the number of meals they consume in a day.

Some farmers will plant two or three successive crops in their
irrigated holdings to increase their access to food supplies.

Most farmers will intercrop a number of crops in their walo, falo,
dieri and irrigated fields to diversify their produection of food
crops. This strategy may insure that some food crop output will be
retrieved from a given cultivated area.

As stated eerlier, farmers will pursue a number of activities to
obtain income for purchasing food. These include the sale of
fodder, ch: ‘coal and wood; animal husbandry; working as wage
laborers, and fishing. In addition, farmers may migrate on a
seasonal basis for wage employment or rely on remittances from
relatives who have migrated to nelp supplement their food
production.

Many farm families rely on food distribution programs sponsored by
the Government or other donors to supplement their food supplies.
Unfortunately, these supplies do not:appear to be enough to meet
their food needs during deficit periodcs.
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Recommendations

1. To make villages less isolated during the rainy season, the
infrastructure will have to be improved. All- weather roads would
help overcome this problem. The Government should continue its
efforts along these lines.

2. To effectively deal with seasonal food shortages, short-maturing
varieties of food crops should be identified and extended to
farmers. Such food erops would make food available during critical
periods, especially during the rainy season. Examples would be
short maturing varieties of millet, sorghum, corn, and cowpeas.
For instance, the corn variety grown by farmers in Fondou should
be made available to other villages. This research might begin by
collecting germ plasms along the river of short cyele crop
varieties.

3. Researchers should develop cropping systems which ecombine crops
in such a way that food gaps are eliminated. This will require
combining both long and short eycle crops in the cropping cycle.

4. Other alternative food sources might be sought, such as the
introduction of new crops, or increasing the utilization of food
producing wild plants, bushes and trees. For instance, research on
fonio might be pursued to develop a food crop which supplements
the other domestic grains.

3. Taking the lead from farmers, seasonal food shortages could be
overcome by promoting cooperative boutiques in other villages.
These boutiques could act as food banks to store grain and other
foods to be used during food deficit periods.

b. Access to drinking wate.

Many villages do not have access to good drinking water. This is
especially true for villages located close to the Senegal River.
Mud and salt accumulate in the water obtained from wells in such
villages.

- Recommendation

Drinking water can be improved in some villages farther away {rom
the river by digging more wells. Well diggers should be trained not
to dig wells near toilets or corals. In the villages close to the river
where selt and mud are accumulating in the well water, filter
systems may have to be introduced.*

c. Access to fresh water fish

In the villages surveyed, many farm families indicated that they
were experiencing difficulty in obtaining adequate quantities of
fresh water fish.

®*Water purification techniques must be initiated which are cheap and easy to
manage.
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The fish that were being caught were extremely small. As a result,
farm families are forced to rely on dried salt water fish.

Recommendation

1‘

dl

To improve village access to fresh water fish, a number of steps
can be taken. First, the marigots and river need to be stocked to
increase the quantity of fish available. Second, fishing equipment
such as nets can be introduced which allow farmers to catch only
the large fish due to the size of the mesh. Third, laws must be
established to regulate the exploitation of fish by requiring net
sizes to meet certain specifications. Fourth, fish ponds can be
introduced to improve access and management. In conjunction
with this, temporary lakes such as marigots might be stoecked and
managed like a fish pond.

Aquaculture research programs might be set up at CNRADA to
help develop fresh water fishing along the river. Fish ponds could
be established at the station to set up breeding programs for fish
fingerlings. Farmers could then be provided with fingerlings for
stocking marigots and ponds.

Access to firewood for cooking

Many villages along the river have limited access to firewood due
to inappropriate exploitation patterns. Farm families (especially
the women) are spending a considerable amount of time searching
for wood supplies. This reliance on the natural vegetation for fuel
is promoting further environmental degradation.

Compensating Strategies

1.

2'

Some farmers will purchase firewood and charcoal from other
farmers to cut down on the time spent on gathering wood.

Some farm families are using manure as & fuel source to substitute
for charcoal and wood, (e.g. Telhaya).

Recommendations

1'

Access to firewood can be improved in twe ways. First, villages
can plant stands of fast growing trees that can be systematically
harvested for fuel use. Proper management will ensure continuous
access and natural vegetation will not have to be used. Second,
agro-forestry practices would also improve access to firewood. By
planting trees in conjunction with erops, trees could be harvested
for fuel use.

Farm families should be encouraged to use fuel efficient wood
burning stoves. This would help cut down on the use of firewood.
As stated previously, alternative designs could be tested to
determine the most appropriate type for a given region.

Farmers should be encouraged to continue to use manure as a
substitute for wood or charcoal. In addition, other alternatjve
energy sources might be explored such as solar energy and wind
power.
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Variables
I. Village
Charscteristics

Size of Village Population
Families or Households

Schools public (P) Koranic (K)
private (S)

Runber Classes
llealth Clinics

Pharmacy
Markels

Government Shops

Access to Roads

Access to Water
Coouperat.jves
Milling Operations

Gov. Project Interventions

Other Projects

WOMPOU

3300
360(F)

1(P)

1 dispensary
not function

None

Permanent
10 shiops

Préfet
P.T.T
Police
Forestry

Only by
boat in
rainy season

9 wells,
8 salty

Coop-perimet.er

SONADER

APPENDTX R

SUMMARY OF RESULTS FOR FAHMING SYSTEMS RECONNAISANCE SURVEY

TAULEL

4000
300(F?

1(P)
Bilingual

1 dispensary
1 PMI
t miduife

None
Pernianent

12 shops
Environmental

Protection
SONADER

Difficult in
rainy season

I wells,
refil) slow

Coop shops
coop-perimeter

" mills,
2 work

SOMADER

NOUMA

400
80(F)

2(K)

None

None

Wone

None

Difficult

2 wells

None

WAL L

4000
HOO(F)

1(P)

2, 1 without
teactier

1 PMI

None

2 markets,
30 shops

Hone

Dry season road

6 good wells
10 saline

2 coops
2 gardens

3-1 goud
1 broken

1 just insta)ted

SCHADER

Peace Corpe.

KOMINDEL REC

3000
300(F)

1(P)

1(S)

1(K)

3(P)

1(3)

2(K)

Under
construction

lone

1 market,

3 boutiques

None

Dry season road

2 wells,
river

2 (1-73
nembers)

Hone

SONARER

Observation post
for the project
"Lutte Intégréen

TETIANE

1000
168(F)

1(P)
1(K)

3(P)
2(K)

None/asked
for in '84

tone. Go to
Djovol

None
2 shops

None

Good year round

2,
i functional

None/they want

perimeter

None

None

None

DINDNI

1050
100(F)

1(P)

Hone

None

None

None

Difficult

in wet

S€3son

River

Yes

None

None

None
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11, Dsmogrephic Characteristios

Tribes

Region/District
Size of Household
No. of Wives

No. of Children

No. of Other Household Adults

Education of Farmer

Age of Farmer
III. Farm
Characteristics
No. of Parcels
No. of Walo Fields M.
Mauritania (M)
Senegal (S)
S.
No. of Falo Fields M.
S.
No. of Fonde Fields M.

S.

No. of Djeri Fields M.

S.

Types of Cultivation

WOHPOU

Soninke

Guidimaka
7-20

1-5

4-10

1-5 (40)

Read & write
Arabic

39

1
0-40 ha.

0-3 ha.

0-2 ha.

5-40 ha.

Dieri
Falo
Fonde
Irrigated
Perimel ey
Halo

TOULFL

Soninke

Gorgol
10-17
2-3
6-9
5-6

b yrs,

58

Yes

Yes

Yes

Yes

Yes

Yes

Yes

lone

Pluvial (Dierij,
Bas Fonde) Decure
(Walo, Falo) Irrj-
gated Perineter

Walo innudated
1985-1986,

NOUMA

Peul

Gorgol

11-13

Yes

Dieri

WALL

Halpoular(+)
Moors

Gorgol
5-30
2

No - yes

2-U4 ha.

Halo
hrigated
Perineter

Fishing
village

Halpoular
Moors

Gorgol
15

2

14

none

Village Farqers

Yes 3

1200 ha.

Yes

Yes

TETIANE

Peul(+)
Moors

Gorgol
12-16
1-2

6-12

none

66

Share crop 101

14 parcels
0

0 -~ yes

No

7 parcels
2-3 ha.

Yes

bINDL

foular

Gorgol
21

1

15
5

Yes

Yes

Yes

Yes
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IV. Cropping Patterns
Major Crops Grown

Length of Fallow for Dieri
Dieri Last Planted

Dieri Last Harvested

Walo Last Planted

Walo Last Harvested

Fonde Last Planted

Fonde Last Harvested

Sequence of Crops for Perimeters

V. Irrigation Systems

WOMPOU

Squash
Corn

Samé
Sorghum
Millet.
Cowpeas
Manjoc
Watermelon
Calabash
Peanuts
Sweet Potastoes
Okra
Melons
Tejeke
Fellah
Tomatoes
Nabane
Gnindico

2-3 years
1982 1985
1982 1985
1985
1976 1984
1982

1983

Corn
Citrus
Cowpeas
Okra
Tejere
iiibiscus
Yam
Calabash
Watermelon
Sorrel
Corn (Cold)
Corn (Wet)

TOULEL

Samé
Sorghum
Cowpeas
Melon
Corn
Rice
kra
Sueet Potatoes
Calabash
Millet
Peanuts
Squash
Fellah
Serrel
Nieniko
Hibiscus
Nabanne

1985
1985
1985
1985

Sorghum
Corn

Millet
Cowpras
Hibiscus
Melon

Samé

Corn (Makka)

Squash

Peanuts
Sweet. Potatoes

WALI

Corn

Samé

Fellah
Sorghum
Tomatoes

Sweet Putatoes
Calabash
Covpeas
Vegetables
Njobougecu

1985
1984

Upstream:

Corn + Cowpeas
Sandier Perimeter:
Rainfed Sorghum
Corn + Cowpeas

KOUNDEL RE:

Sorghum
Millet
Maize
Cowpeas
Calabash
Watermelon

Squasih
Sweet Potatoes

1985

1981

1975

1976

1975

1976

(1) Kice

(2) Maize and

Cowpeas
Sorghum

TETIANE

Sorghum
Fellah
Cowpeas
Corn
Helon
Souna

3 years

1985

1986 (Feb.)

1986 (Feb.)

Perineter has

becn requested/
appl tcation made
Lo SONACER. The
farmers have to
remove the treces,

DinDL

Surghum
Cowpeas

Millet

Haize

Sweet Potatoes
Tonatoes

(1) Sorghum
Haize or
Rice

(2) Majze

Share the
petrimeter
with Bovel
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Type of Perimeter
Perimeter Area

Farmer's Cropped Area
Pump Origin

Pump Make/Size

Maintenance

Operator

Avajlability of Parts

Canals Lined

Condition of Canals

Increase Rainfall: Abandon/

Stay

VI. Rice

Water Application Frequency

No. of Cultivations
Varieties

Other Crops in the Fjeld

Diseases and Pests

HOMPQU

small

60-62 ha.

0.25-1.5 ta.

U. K.

2; Lister,
2 cyl.

SGNADER

Local
pumpist

Difficult,
but works.
Puirp is
11/2 yrs.
Unlined

Reasonable
good weeds

Abandon if
ralns come
back

30 ha.;

16 ha.
.125~.25 ha.

U. K.

2; Lister
HR2

SONADER +
local pumpist.

1000 um/month
10240 unv
season

No problems for
2 years :
Problems with
diece

Unlined

Not. since 198é

NOUMA

WALL

3 small

total 72 bha.

19-27 ha.

.2 - .L5 ha.

U. K. (%)

Lister 2 cyl.

SONADER
2 mech.

3 operators
2 jrragators
2 extension
agents

Fairly good

Unl}ined

fairly good

Stay

No lorger
grow rice

Sorghum &
COril Brown
instead

KOUNDEL REO TETIANE
small small
25 ha. 30 ha.
44 ha. ——
U.K. ——
Lister, 2 cyl. ——
SONADER —
1 _—
Reasonable, —

still delays

Unlined ——
In very bad —-—
condjt.jon
Abandon Abandon
Planted for ———
the first time
in 1985
4.8T/ha.

Inundated ————
2ll the time

1 received ————
from ——
Senegal
None —_—

None secen ————

DINGI

smal }

i5 ha.

0.1 ha.
UK.

SONADER

Pumpist

No problem

unlined

Every 7 days

none



SOT

Inputs Used (Fert. Insecticide,

ete.)
Amount
Timing

Fencing:Timing
Who

Land Preparatjon (Mech. or Man.)

Timing

Planting:Time
Whe

Weeding: Time
Who

Harvesting:Timing

Yiho

Threshing: Timing

Hho

Storage Method

Mill)ing

Mariet.ed/Consumed

tUse of Straw

VII. YRRIGATED SORGHUM

Yields

Water Application Frequeﬁcy

No. of Coltivalions/Year

WOMPOU

TQULEL

Pump not
funct.ional
(diesel)
trainfed + cone
inzndat.ion
(because rain
was not.
sufficient.)

NGUHMA

WAL

Consumed

Plant
frrigated
sorghum-it is

planted in the

downstream

perimeter under

rainfed
comditions.

2-3 times

KOUNDEL REQ

Insecticides
fertilizer
2 sacks UREA

Branches
Villagers

Manual
not leveled

Family

Takes 10 days
Farmer

Family

Family
Sacks

Sold to pay
debt, rest
1s consumed
Burned

0.16 ha.

About 2 times

TETIANE

AL

Every 15 days
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Varjeties

Other Crops in the Field

Diseases & Pests

Juputs Used (Fert. Insecticides,
ete.)

Amount.

Timing

Land Preparatjon (type)
Tining

Planting:Timing
Who

Fencing:Timing
tho

Weeding:Tining
Who

Harvesting:Timing
Who

Threshing: Timing
Yho

Storage Method

Milling

Marketed/Consumed
Use of Straw

VIII. IRRIGATED CORN

WOMPOL

Bananas
Cowpeas
Hibiscus

Insects
Fertilizer
3 times

Traditional
storage

bins, dried

on the panicle

Consamed

yes

Fellah
Mabaane

July

November

Consumed

yes

NOUMA

Local
varijetLy

Coupeas

ROUNDLL REQ

Samé

Conpeas

Insects
Aphids

None

By hand
January

end of
January
Farmer

Branches
Villagers

Once
Farmer

Family

Stored in
house

Consumed

HOTE: for 4
years the
farmers

planted Haize

& Cowpeas twice
a year

nIo1

Sorghum

¥ra
thbscus

Aphids {honey)
Grasshoppers
Fertilizer used

manual

July
Family

Branches
Villagers

2-3 times

Oct.-Nov.
Family

On the
panicle

Pounding by
hand-women

Consuned


http:pla;l.ed
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Yield

Water Application
Frequency
No. of Cultivations/Year

Varielies

Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides
etc.)

Amount

Timing

Land Preparat.ion

Timing

Who

Planting:Timing

HONPOU

800-900
2B00 kgs/ha
2000~

2500 kg/ha

Every 10- 15
days
3 Lo 15 tiaes

-2

Makka
Senegal
variety

Cabbage
Manioc
Hibiscus

Okra

Cowpeas
Calabash
Sorrel

Sweet Potatoes
Lettuce
Tomat.oes

Grasshoppers
Insects
Termites
Monkey

Birds

UREA 100kgs/
parcel

50 kgs/plant
50 kgs at
tassle

100 kgs/ha
2 weeks
after
planting

45 days
later

2nd 100

kgs 3 days
after
flooding

Manual
before

planting
and watering

(1) June-

TOULEL

Local varieties
introduced
varieties

Covpeas
Qkra

Green Flies

Goat manure
UREA

18 kys/parcel

Rent tractor
(700 unv/hour)

before seeding

Y Dee-1 Jan

NouMa

Men

WALIL

3 -5 times
Every 15 days
1

Loca! variety
Own seed from

last year

Cowpeas

Insects

Superphosphate
with sand in the
seed hole

25 kgs UREA,
knee high

after 3 irrig.
25 kgs UREA

Manual

tien

KOUNDEL REQ

300-1200 kg/ha

tor2

Cowpeas

Stalk Borer
and other
pests
termites

Fertilizer
and
insecticide

2 sacks UREA

Manual

Jan-Feb

TETIANL

Every 15 days

Farmer and nen

bIHb1

Local
variety

insects

Fertilizer

Manual

Nov.



Who

Fencing:Tiaing

Who

Weeding: No. of Times
Who

Harvesting:Timing

Yho

Threshing:Timing
Who

Storage Method

801

Milling

Marketed/Consumed

Use of Straw

IX. MARKET GARDENS

Hater Source

Locat.jon

WOMPOU

July
(2) Nov.-Dec.
Family

Wood

Family/
coop

2-3 times
family

(1) Oct-Nov
(2) Feb-Apr
Family

Traditional
storage bins

on the

cob

dried first
mice in storage
Pounding &
milling

Consumed

Animals (own,
village)

River,
marigot

Parcel

Wives helped ———-

Wood around ——
perimeter

Cooperative ——
2 times by hand —
pay labor 100um —
day + meals
May _—

Wives helped _——

—— No cooperative
market. garden

Marigot ————

Side of —
marigot

WALL

Family

Around the
perimeter

Villagers

At least once
Men

Not threshed

One the cob

Consumed; a
little narketed

Animals

2 excellent

gardens

River

Near river

No

KOURDEL_REQ TETIANE

Farmer -——
Branches, ———
around the

perimeter

Villagers —_——
1or?2 —_——
Farmer ———
April-May ——
Farmer -—
Not threshed ———
On the cob —_—
Consumed ————
Collect and ——

give to animals

extension, ——
thus poorly
attended &

diseased (virus)

River Wells, since

1954

Near river ——

pIHbL

Family

Villagers

2-3 tines
Family

Oct.-Nov.

On the cob

Women pounding
by hand

Marketed:fresh
heads

Consumed
Stored

River

Fonde
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WoMPOU TOULEL NOUMA WALT KQUNDEL, REQ TET1ANE blubl
Crops Grown Carrots Cabbage - Cabbage Cabhages Cabbage Tomatoes
Cabbage Carrots Onions Beans nions Eggplant
Lettuce Onions Pot.atoes Onicns Lettuce Onions
Tomatces Tomatoes Vegetatles Tomatoes Tonatoes
Ckra lettuce Turnips
Marketed/Consumed Consumed —_— ——— Both Both Both ——
Independent/Cooperative Coopeiative Cooperative — 2 cooperatives Mixed Women —_—
one for men cooperative cooperative
one for women
X. RECESSIOM SORGHUM - (Walo)
Area Grown 3 ha. —— 1.9-2 ha. 3-15 ha. 4 ha. (1 of 0.5-1 ha. 0.75-1 ha.
the farmers
interviewed had
not planted for
al Jeast 4 years)
No. of Days Flooded —_— — 30 days 1-2 months _—— 1-3 months ——
Varieties Samé —— Samé Samé Samé 3 Samé ——
local varietjes:
varijety M!'Boderizred
Sewilz=vhite
- M'Baleri=black
Other Crops in the Field Cowpeas —— — Cowpeas Cowpeas Cowpeas Cowpeas
Watermelon Waterme)on Watermelon
Corn
Squash
Citrouille
Diseases & Pests —— ———— Insects Crickets Insects Grasshoppers Grasshoppers
damaged Wild pigs Termiies Crickets Aphids
total crop. Insects fungi:s
Grasshoppers Green Flies
Tnputs Used (Fert., Insecticides, ———- — Marual —— —— 200 gr. Ho fertilizer
etc., soi) preparation) fungicide
Amount — —— —_— ——— —— ———— c—e
Timing _—— —— — Manual Manua) Manual Befoie
planting
weoding
1 time
Planting: Timing —— Nov. Seed packet Koventer Seed packets Nov .-Dec.
Oct. 3 times
Who — ——— Family Family Farmer Family -——
Fencing:Timing ———— —_—— P No fencing P Wood ———

Who

Faimer
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Weeding: No. of Times
Timing
Who

Harvesting:Timing
Who

Threshing: Timing
Who

Storage Hethod

Milling

Marketed/’ .onsumed

Use of Straw

XI. RECESSION CORN (Walo)

Area Grown
Ho. of Days Flooded
Varieties

Other Crops In the Field
Diseases & Pests

Inputs Used (Fert., insecticides,

etc., soil preparuticn)
Amount
Timing

Planting:timing
Who

Fencing:timing
¥ho

Weeding: No.
Timing
Who

WOMPOU

Falo oniy

0.3 bha.

Cowpeas

Grasshoppers
Animals

Insufficient

Twice

Family

TOULEL

Falo onl,
(riv 'rside
in Senegal)

NOUMA

Family

Family

On the panicle

Pounded by
women

Consumed

1 ha.

Corn (Makka)

Cowpeas
Hatermelon

Grasshoppers
Mielat(disease)

Marual

July-August
Family

Hood
Family

WALL
Manual, not muc!,
after 1st growing
Hen

Manual
Family

Storage bins
on the panicle

Consumed

Farmers
interviewed
did not plant

KOUNDEL REO

In the house

Consumed

Collect for
the animals
Farmers
interviewed
did not grow

recession maize
in the Walo

TETIANE

5-6 days

April

Storage bins
on the panicle

Consumed
Animals
They planted

but, no data
obtained

April
Family

Bins on the
panicle

Pounded by

hand by
wonen .

Consumed

Farmers
planted
recession
maize in the
Falo
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Harvesting:timing
Who

Threshing:timing
Who

Milling

Marketed/Consumed

Use of Straw

Storage

XII. FALO CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert. Insecticides
etc.)

Amount

Timing

Pianting: Timing
Whe
Fencing:Timing

Who

WOMPOU

Family

Family

Consumed or
given away
for own
cattle

Washed away
by river
water

0.6 ha-2 ha.

Corn
Qura
Syuash
Tomat.ces
Sweet Potatoces
Melon
Hibiscus
Cowpecs
Zucchini
Yams
Calabash

Insects
Termite
Monk ey
Birds -
Aphids

none

Semi-
permanent.
farmer

TOULEL

Yes

in Senegal
5000m

Corn

Sueet Potaloes

Calabash
Sueet Potatoes

Crickets
Caterpillar

nche

NOUMA WALI

Novenber —

Family _—

Pounding by ——

women

Consumed —

Animals _—

On the panicle ——

=== Farners
interviewed had
no Faio

-—== Farmer with
boys

KOUNDEL_KEO

0.2-1 ha.

Upper Part:
Majze
Lower Part:
S. Potatoes
Tomatoes
All Over:
Cowpeas
Watermelon

None observed

none

Deceuber

lipper part
and sides (falo)

TET1ANE

Corn
Copwe s
Melon

LiupL

1 ha.

Sweet Potatoes
Calabash
Citrouille

Cowpeas



Heeding: No.

Timing
¥ho

Harvest:Timing
HWho

Threshing: Timing
Who

Storage

Milling

Marketed/Consumed

Use of Straw

XI1I. FONDEC CROPPING PATTERNS

p—
b
N

Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert., Insecticides

ele.)

Planting: Timing
Who

Fencing:Timing
Who

Weeding: Mo.
- Timing
Who

Harvesting:
Timing
Who

HOMPOU

Once

Farmer
Family

Family

Consumed
Animals

Not planted
for 3 years

2 ha.

Fellah

TOULEL

Yes,
perimeter on
the Funde not
irrigated

Gnindico
Fellah
kra

Corn (CSF)
flibiscus
Coupeas

WALL

No dat.a

_KOUNDEL_RFO

Once over a
month

Farmer
Farmer &
family

Consumed

Farners
tnterviewed
have not

lanted
onde in
10 vegrs

TET1ANE

Fellah
Gnindico

TN

consumed

0.5-7 ha.

Samé
Corn
Sweet

Potatoes
Cowpeas
Fellah

Birds
Grasshoppers
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Storage Method
Marketed/Censumed
Use of Straw

XI111. DIERI CROPPING PATTERNS

Area Grown

Crops Grown

Varieties

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc.)

Land Preparation
Planting:Timing
Who

Fencing:Timing
Who

Weeding: No.
Timing
Who

Harvesting:
Timing
Who

Milling

HOMPOU

Millet
Coupeas
Peanutz
Melons Melons

Fellah
Nabaane
Souna

Nougubou
Diapogou

Mijlet, before

rains

After
plamting

TOULEL

Millet
Peanuts
Cowpeas

Fellah
Nabaane

Crickets

NoumMa

1 ha.
unlimited

Millet
Melon
Cowpeas
Squash

Fellah
Demeri

Insects
Spanish Fly
Grasshoppers
Birds

None

Manual
July-August

family

2-3 times

Family

Noverber

Family

Sorghum
Fellah

Fellah

Crickets
Anima)s

Family

3-5 times

Men

Family

KOUNDEL REO

One farmer
interviewed

had not planted
for 3 years due
to lack of rains
and labor

1 ha.

Millet
Watermelons

Hone

Manuaj
Early June

2 times

Morter

TETLANE

his year not
cultivated;
farmer occuplied
by other work

Z ha.

Gnindico

Fellah

Dimeri

Souna

Local Varieties:
Watermelo:,
Covpeas

July

DINb1L

Consumed

2.5 ha.

Souna

Souna
Watermelons
(a little)

Aphids
Grasshoppers

No
fertilizer

July-August
Family

Branches

2-3 tines

Fanily

Let.-Nov.
Farily
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Storage Method

Market.ed/Consumed

Use of Straw
XV. BAS FONDE

Types of Crops

Wild Animals & Birds

1L FOOPS

Types

GUM ARABIC

Availability

Economic
Uti)ization

TREES FOR FIREWOOD

Names

CITRUS

HOMPO

Granery at
house in
sacks: mice
& insects

a problem.

Sorghum
Cowpeas

Don't hunt

(wild boars,
ducks, geecse)

Jujube
Balanites
Paguirij
Bacbab

Projet Fol
Vert planteo
gum trees but
they died
because of
drought

Acacia
radjana
Gamd i
Barkewi
Koyii
Ziziphus
Palms for
house
construction

Planted
around housies
Lot died

TOULRL

Fellah
Nabaane

None, because
of drought

Jujube
Baobab

Drought killed
most of Lthem.
5 kilometers
away. Sonninke
do not allow
exploitation

N'dooki
Kelle
Thianguij

Hone

NOUMA

On the panicle

Consumed

Jujube
Balanites
Paguiri

None

Acacia
Balanites
N'Dook i
Gawdi

WAL

On the panicle

Consumed

Left in fields

none

None

Goninker
Gawd i

None-have set.
aside 1 ha.

for bananas

and frul trees

KOUNDEL REO

On the panicie

Consumed

Left in fields

Planted 3 ha.
Sorghumi{Fellah)

Boars,
Seacows

Trees present
in the Dieri

Acacia nilotic
Gawdi

None (all
died)

TETIANE

Balanites
Jujube
Water-lilly
Guigilé

Exists in Dieri
Almcst all dead

N'dioki
Goumij

Gawdi

Kelle
Thianguj
Mourtode
Planted Neem
Ltrees bought
in Kaédi

None-willing
to plant

LINLL

On the panicle

Consumed

Balanites

none

Dodie)
Guélodi
Balanitesse
Jujube

Tree pursery
in Senegal



BANANAS

MANGOES

DATE. TREES

OTHERS

LIVESTOCK

Goats: No.
Diseases

Feeding Practices

Sheep: No.

Diseases

Feeding Practices

Cattle: No.

Diseases

Feeding Practjces

bonkeys: No.
Diseases

Horses: No.
Niteases

Birde

WOMPOU

Exists

Planted
around house
but died

Planted

Farners

Heavy losses
2-15

Extensive
with herder

1-10

Extensive
with herder

2-10

1-1

0-1

TOULEL

None

None

Village Farmers

NOUMA

sonme

Few, but not
producing

Not producing
paln: trees

Farpers Village

0 300
(includes sheep)
drought

0-2

drought

0-3 village: 100

Drought

0-1

KOUNDEL REQ

None

None
(al)

Vi)lage Farmers

Open

Open

open

0

0]

died)

pastures

pastures

pastures

None-willing
to plant

Village founded
for Ytivestock
breeding

5-6 400
Pietain

Extensive

Village level
360

Bade

Niedio
Pietain

Gale

village level
'66:2700

*73 3300

'85 260
Latche

Tiro

Fetcho

Safo

Daatsu

Bade

binupL
Tree nursery
in Senegal

Tree nursery
in Senegal

Tree nursery
in Senegal

Village Farners

20 100
Tiro
Thiartou

10/20 wvillage
level
Tiro

5/50 village
level

2-5
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INTERACTION BETWEEN SEDENTARY
FARMERS AND NOMADS

FISHING

OTHER SOURCES OF INCOME

Seasonal Migration

Where

Local Off~Farm Employment

Farm Labourer

Remittances

WOMI'OU

Animals on
fields
{camels)
-daniage crops
-eating the
remains on
the fields.
Nomads coming
from the
north migrate
south to the
river.

Not that

much
interaction.

Yes, for own
needs (at
night)

Emigrants

send money.
Lot of
emigration.
Retirement pay

Europe
West Africa

Koranic
teacher
House
construction
(children
work on
farm)

Substant.ial

ULEL

Severe:

conflicts camels

grazing fields

Fish from lake
only for
consumption

Worked for 25
years on boat
in France

NOUMA

Serious problems
animals who
damage fields
are detained..
Selling of milk
ang meat by
herders.

Use of
by-products
of yield.

Selling milk
Selling animals

WALT

Not much inter-
action.

-Canels are a
big problem.
VYillagers corral
the loose
animals and fine
the owners for
the damzge done
to the crops.
-Camels can

eat remains on
the field.
-Conf) "¢t on
pass-by to
wal.er sources.

If the level of
river up, they
fish for own
consumption, if
obtain more,
share

502 of
populaiion (all
young men)
Elderly

depend on {t.

France

From emigrant s
Pension

KOUNDEL REO

-A positive
interaction
between the
villagers and
the romads.
-Sell fish and
grain for money
and milk.

-A major problem
with camels
damaging crops.
~Authorities
refuse the
villagers money
for corrals for
stray animals.

Commercial
fishing with
both 1ine and
nets. Jan to
June is the
best time.
Yields are
very low.

about 500
persons
West Africa
France

None

Herders

Sone

TETIANE

Competition
for water.
-Sometimes
animals (camels,
cows) damage
crops.

-Do get manure
and exchange
v oducts.
-Animals eat
remains on

the rield.

No, fishing
is not their
occupation.

Lots of
migration 70%
to France,
Zembia,
Monrovia,
Gabon,

Central Africa

Littie coming
back-low
educal.ion-
low joebs, not
well-paid

BInDY

Animals
damag ing
[JRNEN

none

-pension

-25% emigrants
-selling of
wood in
Senegal
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CREDIT

Sources

ENERGY SOURCES

AREAS OF RESEARCH

Elicited from Farmer
Constraints

Interventions

WoMPOU

SONADER
Local
merchant

Wood
Charcoal

Older people
Insufficient
labor.
Access Lo
good drinking
water.
Livestock in
field.

Wild pigs
are
significant
problem.
Machinery
Protection
(aninals)
Appropriate
material for
agriculture.
Use of
fertilizers.
Access to
water is
important
problem.
Chief
declares
when to
harvest.
Ternites
Nutgrass

Rice,
improved
varijetijes
Removal of
nul g ass

TOULEL

Borrow food
from merchants
no interest

Weeds are
serjous
problem in
perimeters.
SONADER didn't
deliver
diesel on
Lime.

No crop in
rainy
season.

(M2ans) to
improve the
out.put. of
the
lraditional
crops.,

NOUMA

Wood

Conflict ‘among
herders and
farmers.
Limited

fields for
cultivation.
Drinking
water.

Unlock village
Creation of
roads.

WALI

SONADER
Some with
merchants

Wood

Weeds in Dieri
Iris a major
problem.
Insects, pests
in general.
Lack of water.
Cost of inputs.
Maintenance of
machinery.
Perimeters not
level.

Parcels too
small.

Walo is the
most important.
If they over-
come insecis
and animals
they can really
produce.

Soif
preparat.jon.

SONADER

Some with
individuals
(A1l or most
trade in CFA.
A lot of
trade is
done with
Senegal.)

Wood

Eastern dike
breaks each
year with the
floods.
Perineter
plots are
levelled.
Perimetar ig
tco small.
Plols too
small te live
of f.

Lack of
educat.jon.
Often
suffering
from poor
healLh and
the sanitary

conditions are
unsatisiactory.

Reduced
quantities of
fish in the
river. Have
poor fishing
equipment.
Villagers are
disappointed
with previous
projects.

TETIANE

family

Wood

Health facility

Poor transport.

Need better
schools.
Isolated.
Crops need
better
protection.

DLD

SONADER

Wood

Crop
protection.
Parcels too
small,

too small
outputs.

[.ack of tools.
Lay-cut. of
parcels.

Seeds
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Recommendat ions

WOMPOU

TOULEL

WALL

Control of
insects &
pestis,

Find good
pump that

is reliable.
Better crop
¢racL1ces.
smproved
varielies
for all
scasons.

In 1975
tried aerial
Spraying-
worked very
welil

KUUNDEL REQ

Would like to
see improved
agricultural
techniques.
Improved a-d
better fishing
equipment and
techniques.
Would like to
see some Lree
research and
extension in
this area.
Need to look
tnto ways of
eradicating
nutgrass.
Control of
aphids.

TET1AKE

Hant to develop
narigot with a

~dam (or dike).

Want perimeier
+ machines,

DD

Iirproved
varieties
Adapled
toole



Variables
J. Village
Characteristics

Size of Village Pupulation
Families (F) Households (H)

Schools public {P) Koranic (K)

Private (S)
Number Classes

Health Clinics

Phiarmacy

Markets

Government Shops

Access Lo Roads

Access to Water
Couperatives perimeler (P)
garden (G)

Hilling Operations

Gov. Project Interventions

Other Projects

Ii. Demographic Characteristics

Trites

Region/Distyrjet

Size of Household

GUIRAYE

85-110(F)
We)

1-no
personnel

Hotie

Household
shaops

None

Al} year
2 wells &
river

1(P), 1(G)

0
SONADER

Previous)y
Peace Corps

Fishing,
village

Halpoular

Gorpot

-n

APPENDIX B

SUMMARY OF RESULTS FOR FARMING SYSTEMS RECONNA ' SANCE SURVEY

GOURD TOUMA

156(t)

0

0

All year

Wells & river

none

None

none

Halpoul ar
l‘()(ll‘

GLorpol

4-20

SILLA

1042
202(F)

Under
construction

Permanent

0

Dry season road,
river access

2 wells

1(G)

0

SONADER
Forage & Seed
project

Fruit tree
piroject

Halponl ar

Gorgol

1

bJoval

6000
1000(F)

0
1(s)

2
1

Projected

Permanent,
regional
20 boutique

Post Office
Customs

Dry season road,
river access

T wells

A nunber of coop.

2, 1 rice huller

SONADER

CRDl-grain
sturages 2 bin
of 40 T. each

lalpoutar
tioor
Soninke

Gorpol

f-11

GANK ]

1060
300(F)

Wr)

2

constructed

0

Small, 3
bout ique

0

all weather

3 wells,
mas igot.

none

1

None

Experiments by

by Direction
d'Agricul ture

Hal poul ar
Mooy

Gaorpotl

8-10

LEKSEIBA

1400(F)
1(»)

12

1

1 private

Permanent

Post office

Good

9 wells

1 cocperative

i mills

CTA
Red Cross

USAID
Maisun des
Jeunes

laipoul ar
Moor
Soniike

Gorgol

TNL.HAYA

1000
120(F;

1(r)

2
o

1 dispensary
1 PHI

None

Pericdic market

Nene

Good

2 wells

Garden

Pou)ar

Gorgol

4-13



No. of Wives

No. of Children

No. of Other Household Adults
Educatjon of Farmer

Age o1 Farmer

ITII. Farm

Characteristics

No. of Parcels

Ho. of Walo Fields M.
Mauritania (M)
Senegal (S)

No. of Falo Fields M.

No. of Fpnde Fields M.
S.
No. of Dieri Fields M.
S.
Types of Cultivation
IV, Cropping Patterns

Major Crops Grown

Lenpth of Fallow for Dieri
Dieri Last Planted

Drers Last Harvested

GUI PAYE

1-4
2-4
1-3

Farmers

Sorghum
Millet
Haize (Corn)
Compeas
Swmect
Potatoes
Melon

3 years
1984

1979

GOUDIOUMA

1-2

Village Farmers

yes 4 na.

no
yes (1-0.2 ha.)
no
no
nc
yes
no

Sorghum
Maize
Miljet
Cowpeas
Melons
Tonatoes

1985

SILLA

Farmer

3-5 ha.

7 ha.

1 ha.

2-4 ha.

Rice
Millet
Sorghum
Cowpeas
Maize
Hatermelon
Tomat.oes
Ihbiscus

Unions

2 years

BIOVOL

Village Farmers

yes 7 ha.

yes 1 ha.

yes = e

yes

yes 2 ha.

Rice
Sorghum
Miliet
Compeas
Walermelon
Tomatces
Swecet
Potatoes
Calabash

3 years

GANK 1

Village Farmers

yes C.75 ha.

no no
yes no
no no
no no
no nd
yes 0-5 ha.
no no
Millet
Sorghum
Maize
Cimpeas
Walermelons
Okra
Tumatoes
Hibiscus
Zucchini
-6 years
1985

1985

LEKSEIBA

Millet

Sarghun

Melons

Corn

Cowpeas

S. Potatoes
Tomat.oes
Rainfed Sorghum

TALUAYA

[a¥]

u-5

none

67

1 ha (borrowed
10%)

1/3 ha.

Walo
Dieri

Millet
Sorghum
Melons
Conwpeas
Okra
Corn
tlibiscus
S. Potatoczs
Tomaloes
tellah
Gnindlco
Sorrel

1985

1984
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Walo Last Planted

Walo Last Harvested

Fonde Last Planted

Fonde Last Harvested

Sequence of Crops for Perimeters

Y. Irrigation Systems

e
-

Type of Perimeter

Perimeter Area

Farmer'S Cropped Area

Pump Origin
Punp Make/Size
Maintenance
Operator

Availability of Parts

Canals Lined

Condition of Canals

Inrease Rainfall:
Abandon/st ay
VI. Rice

Water Application Fruequency

No. of Culcivatlions

GUIRAYE

1978
1979

(1) Rice

or sorghum
(Fellah

with Cowpeas)
(2) Maize and/
or Sorghum
with Cowpeas

Small

85 ha.
120 parcels

(50 ha.
lanted)
-5 ha.
U. K.
Lister HR 2
SONADER
3

From Kaédi,
difficult

Earthen

Fairly goud

tanal sides

planted with
calabash

R few planted
Every 15 days

1 crop

GOUDIOUMA

1985

No perimeter

No perimeter

No perimeter

SILLA
1985
1985

(1) Rice
(2) Corn

Small
58 ha.

1/3 ha.

uU. XK.
Lister HR 2
SONADER

Difficult to
obtain

Un. ined

Weeds growing in
the canal

Fvery 12 days

-y
.

Cyrops

DIOVOL

(1) Rice or
Sorghum

(2) Maize with
Cowpeas or
Sorghum

Y4 small
perimeters

Small

9C ha.

0.34-0.87 ha.

U. K.
3 Listers HR 2

SONADER

Difficult to
obtain. Punps
are down for
weeks at a time

tUnlined

Some are
reasonably good
others filled
with weed',

Every 20 days

T cron

GANK I LEKSELBA
1985 ——
1986 ——
not for ——

20 vears

No perimeter —

No perimeter none

'
———— ' ——— —
No perimeter ———

TALIAYS

1986

1486
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Varieties

Other Crops in the Field

Diseases and Pests

Inputs Used (Fert. Intecticide,
etc.)
Amount

Timing

Fencing:Timing

Who
Land Preparation (Mech. or Man.)
Timing

Planting:Time
Who

¥iceding : Time
Who

Harvesting:Timing
¥ho

Threshing:Timing
Who

Storage Method

Milling

Market.ed/Consumed
Use of Straw

VII. IRRIGATED SORGHUM

GUIRAYE

none
Borer,
Grasshoppers
and Birds

UREA

Permanent,
p-artly fenced
Villagers
Manual

Eamily

Family

Sacks in house

By hand
Consumed
Left in the
field

GOUDIOUMA

HNo perimeler

SILLA

IR18
1521208
Jaya

none
Stemborers
Birds

Fertilizer
ro pesticides but
have sprover

Tractor

mid-July
Family

1 month after
transplanting
Family

November
Family

After
harvesting
Family

Sacks in stores

By hand

Consumed

nJovoL

1Im8

none

Birds

Fertilizers-UREA
and Phosphate.
Fenitrothion

UREA-15 days
after
transplanting
Branches
Villagers

Hanual

June

mid-August
Family

4-5 times
Family

mid-December
Family

mid-December
Family

Sacks in house
Hul ting

SONADER &
consiumed

Animals

GANKI

No perimeter

LEKSEIBA

TALIAYA
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Water Application Frequency

No. of Cultivations/Year
Varieties

Other Crops in the Field

Diseases & Pests

Inpils Used (Fert. Insecticides,
ete.)

Amount
Timing

Land Preparation (type)
Timing

Planting:Timing

Who

Fencing:Timing
Who

Weeding: Timing
Who

Harvesting: Timing

¥ho

,Threshlng:Timing

¥ho
Storage Method

Milling

GUIRAYE

2 to 3 hours
about 15-30
days

1 to?2
Fellah

Cowpeas
Okra

Smut,
Grasshoppers,
Birds & Animals

fertilizer:
UREA and
phosphate

30 kgs/plot.
7.5 kgs/plot

Manual

Family
Permanent
Village
Once or
twice
Family

Family

Family

Mort.er

GOUD1OUMA

Family

Borers

UREA

200 kg/ha.

Tractor

First week in
July

All at one
time
Family

Family

10VOL

2-3 times

some do 2
Fellah

Cowpeas

Melons

Okra

Sweet Potatoes
Squash
Hibiscus

St.emborers,

Grasshoppers,
Birds

Manual
July

July. Cut in
October for
regenerated

Made with
branches
Villagers

By hand

Family

Oct.ober &
Apri}
Family

Stored on
the panicle
Mot ter

GANKL

LEKSEIBA

TALUAYA
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Marketed/Consumed

Use of Straw

VIII. IRRIGATED CORN

Water Application

Frequency

No. of Cultivations/Year
Varieties

Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides
ete.)

Amount

Timing

Land Preparation
Timing

Who

Planting:Timing
Who

Fencing:Timing
Who

Weeding: No. of Times
Who

Harvesting:Timing

Whe

GUIRAYE

3/4 to all
consumed

0 to 1/% s0ld
Collected for
animals or
left in the
field

Dry season
crop

5 to 7 times

Every 15 days

1
Not known

Coupeas
Hibiscus

Borer
Grasshoppers

Fertilizer

0-30 kg/plot

Manual

Men

30 days
Family

Permanent
Village

1-4 times
Men or family

Family

GOUDIOUMA

- S,

sILLA

Consumed

Forage

Every 15 days

1

Not known

Borers

UREA

200 kg/ha.

Tractor & plow

mid-January
Family

Branches

By hand: faumly

vJovol,

Some consunied,
some sold to
pay debt

Come kept for
forage, others
sold

4 -5 times

Between 14-20
days

1
Not known

Cowpeas
Sweet Potatoes

Insects,
especially
stalk borers

Fertilizer,
Phosphate UREA

Manual

just before
plant.ing
Farner

Dry, cold season
Family

Branches
Villagers

3 to& times
Family

Maiure,
determined by
family nceds
Family

GANKT

LEKSEIBA

TALIAYA

dry crep 4 mos
wel crop 3 mos



S¢t

Threshing: Timing
Who

Storage Hethod

Milling

Marketed/Consumed

Use of Straw

IX. MARKET GARDENS

Water Source

Location

Crops Grown

Marketed/Consumed

Independent/Cooperat ive

X. RECESSION SORGHUH ~(Walo!

Area Grown
No. of Days Flooded

Varielies

GulRAYE

Manual
women or
family

On the cob,
in house

None or 1/4
sold

Either left in
the field or
collected for
the animals

River

River side
Cabbage

Lettuce
Tomatoes

Eggplant
Onions

Consumed

Women's
cooperative

9-2 ha.
About 4 months

Samé

GOUDIoUMA

Hell

Concession

Tomat.oes
Carrots
Onions
Lettuce
Potatoes
Eggplant
Peppers
Mint

Consumed: 90%
Marketed: 10%

1.5-4.2 ha.

45-60 days

SI1LLA

Mcrter

Consumed

River (by hand)

Near village

12 plots

Fellah
Sewl])
White Samé
Red Samé
fourdi

DbJovoL

One the cob,
in house

Consumed

Forage

3 major gardens
and many

individual gardens

River

River

Cabbage
Tomatoes
Letluce
plus others

Consumed and
marketed

3 cooperatives

& numerous
independents

1.25 ha.

Sane
Sewi)

Hel}

Near village

Pctatoes
Onions
Tomatoes
Lettuce
Cabbage
Eggplant

Consumed

Women's
cooperative

1-1.7 ha.

1-2 months

White Sorghum
(Lewil)
Red Sorghum

Wells

There are
several gardens
shared by

several fami)ies.

There are also
several larger

private gardens.

TALIAYA

1 cooperative
Each quarter
has a garden
Each household
has a garden

Walo

Tomatces
Cabbage
Potatoes

Consumned

Cooperative

1 ha.

Sorghum
Cowpeas


http:Tomatc.es
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Cther Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc., soil preparation)

Amount
Timing

Planting:Timing
Who

Fencirg:Tining
Who

Weeding: No. of Times
Timing
Who

Harvestirg:Timing
Hho

Threshing: Timing
Who

Storage Method

Milling
Market.ed/Consumed

Use of Straw

XI1. RECESSION CORN (Walo)

XI1. FALLOW CROPPING PATTERNS

Area Grown

GUIRAYE

Melons
Compeas

Smut
Dioumane

Grasshoppers
Birds

Pewder in
seed

Family

Family

Family

Sack in house

Morter

Consumed

Animals

GOUDIOUMA

Coupeas
Melons

Smut
Aphids
Termites
Crickets

None

mid-November
Family

Wood. In some
places none.
Fa..ily

Before soil drys
Family

late February
Family

Family

Grain storage

Consumed

Forage

FARMERS INTERVIEWED D1D NOT GRCW

0-0.2 ha.

SILLA

Cowpeas
Watermelon
Hibiscus

Birds

Hone

Morter
Consumed

Forage

0.25-0.5 ha.

vIOVOL

Cowpeas

mid-November
Family

None

Once
Before soil drys
Family

mid-May
Family

0.5 ha.

GANKT

Watermelon
Squash
Cowpeas

Borer

Smit
Birds
Aphids

Seed
treatment

September
Family

None

Once

Men & boys

Harch
Family

In a room
on the head

Consumed

Left in the
field, some
collected as
forage

0-0.6 ha.

LEKSEIBA

TAINAYA

Tomatoes
Potatoes
Cabbage

Grasshoppers

Manuai

Manual, wodd
Men

Traditicna!
bins, oun the
panicle
handmilling

Consumed

yes
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Types of Crops

Diseases & Pests

Inputs Used (Fert. Insecticides
eLc.).
Amount
Timing
Planting:Timiny
Who
Fenceing:Timing
Who
Weeding: No.
Timing
Who

Harvest:Timing
Who

Threshing: Timing
Who

Storage

Milling

Market.ed/Consumed

Use of Straw

GUIRAYE

Maize

Melon

‘Tomatoes

Sweet. Potatoes
Cucurbitacea

Borer

Grasshopper
Birds
Monkeys

Loose in
house

Consumed &
sold on the
cob

GOUD TOUMA

Maize
Cowpeas
Tomatoes
Helons

Aphids

none

late November
Family
None

Once

While soil is
damp

Family

Family

In house

Corsumed

Forage

SILLA

Maize
Cowpeas

Tomatoes
Sweet. Potatoes

Eggplant
Lettuce
Turnips
Cnjons

Grasshoppers
Ladybugs
Birds

October
(conti=ous)
3 adults

Yes, d/fficult
to obtain wood
Hen, after
recession

Farmer

Extended famijy

By hand

Consumed &
sold

Forage

£JOVOL

Haize

Melon

Cowpeas
Tomatoes

Sweet Potatoes
Okra

Birds
(Pel jcans)

none

mid-October
Famity

January
Famity

Conzumed &
sold

GANKI

Maize (Maka)
Cowpeas

Sorrel

Sweet. Potatoes
Tomatoes
Squash

Insects

none

November
Family

Farmer

April
Family

Store in rooms

or in traditional

sturage bins

Constumed

Forape

LEKSEIBA

TALIIAYA

Corn
Cowpeas
Sweet
Potatoes
Tomatoves
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XI11. FONDE CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert., Insecticides

ete.)

Planting:Timing

Who

Fencing:Timing
Hho

Weeding: No.
Timing
Who
Harvesting:
Timing
Who
Storage Method
Marketed/Consumed

Use of Straw

MIII. DIERI CROPPING PATTERNS

Area Grown

Crops Grown

Millet & Sorglum

GUIRAYE

Farmers
interviewed
did not grow

Farmers
interviewed
did not. grow

GAIOUMA

Farmers
interviewed
did not grow

No harvest in
1985 due to

inadequale rain

Millet

SILLA

Farmers
interviewed
did not grow

2 ha.

Millet/
Sorghom

baovor,

1.5 ha.

Sorghum
Coupeas
Melons

Low areas same
Walo. The upper
area during rainy
season.

Family

Different times
Low area same as
Walo. High areas
3 months maturity.
Family

Consumed

Forage

2.25 ha.

Millet

GANKI

Faimers
intervievwed
did not grow

0.5-3 ha.

Millet/

Sorptum

LEKSEIRA

7 bha.

Fella

Souna

TALINYA

Corn
Fellah
Sorghum

3 ha.

Miilet
Fel lah
Melons
Cowpeas
kra

Fellah
N'dénara
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Varieties

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc.)

Land Preparation
Planting:Timing _
Who
Fencing:Timing
Who
Weeding: No.
Timing
Who
Harvesting:

Timing
Who

Milling
Storage Method
Market.ed/Consumed

Use of Straw

XV. BAS FONDE

Wild Animals & Birds

GUIRAYE

Farmers
interviewed
did not. plant

Nune

GOUD IOUMA

Not known
Meion
Couwpeas

none

Farners
interviewed
did not plant

SILLA

Souna
Fellah

Watermelon
Covipeas

Fungus
Boiers

none

Manual

None

Farmer

Family

In grain bins

Consumed

Sorghum
Samé
Cowpeas

BIovoL,

Cowpeas
Melons

Birds

mid-July
Femily

end of Sept.
Family

Left in field

Farmers
interviewed
did not plant

Hone

GANKI

Fellah
Okra
Conipeas
Sorrel
Hibiscus
Watermelons

Grasshoppers
Birds
Animals

none

Manual
July
Family

None or
tranches
Family

Twice minipum

Farmer,
men and boys

Family

Stored in bins

Consumed

Either left in

in the field or
forage

Farmers
interviewed
did not
cultivate

Gazelijes
Guinea Fowl

LEKSE1BA

TALHAYA

July, before
rains

3 times

family

November
120 bgs.

constmed



0tT

HILD FOODS

Types

GUH ARABIC

Availability

Economic

Utilization

IREES FOR EJREWOOD

Names

CITRUS

BANANAS

MANGOES

GUIRAYE

Jujube
Nivobolau

Some in
the area

Not exploited

Gawdi
Goumi
Gudok i
Koyli
Diadambuni

few

none

none

GOUDIOUMA

N'Dok i
Thiangui
Kelli

none

none

none

SILLA

DI0VOL,

Jujube
Nirobolan
Balanites

Some in
the area

Exploited by
Moors

(Tree
authority found
in the village)
Gawd1
Kelli

Conventijonal
orchard near
one of the
perineters.,

a munber of
trece
Guayuas

GANKI LEKSEIBA

Jujube . _——
Boscia Fruit

Gather wild

fruits

tost 70% of ——
the trees

Exploited by —
Moors

sold in Kaédi B
(1 tree gives
500gm of gum)

N'Doki —_—
Kelli

Thiangui

Gawd |

Goumi

Barkewi

Boulby

None ———-
There is

severe

tervite.

problem in the

area. Termites
destioyed the

trees. Had an
orchard.

none ————

none ————

TALAYA

Jujube
Djabi
Mourtodé
Gouboule
Guidjilé
Paguiri
Podé
Tiapatc
Goudi
Ouio
Dahiri
Nieko *

used to work
1t; now forest
protocted

Kelli

Goudi
Kilohe/Kilewe
Tiange

N'djel labani
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LIVESTOCK

Goats: No.
Diseases

Feeding

Practices

Sheep: No.
Diseases

Feeding
Practices

Cattle: No.
Diseases

Feeding

Practices

Donkeys: No.

Diseases

Horses: No.
Diseases

Birds

INTERACTION BETWEEN SEDENTARY
FARMERS AND NOMADS

FISHING

OTHER SOURCES OF 1NCOME

GUIRAYE
Farmers

0-9

a few

a few

Extensive
crop danmage
done by
camels,
especially in
the perimeter.

Used to do a
Jobt. of fishing

GOUD TOUMA
Village Farmers

200 5
Tiro

Free grazing

100 3
Tiro

Free grazing

60 1
Dioffré
N'Daaso
Free grazing

25 2

———— 0

Villagers buy
goats ard sheep
from Nomads, but
sell nothing.

None

One farmer
interviewed
previously
worked a:s a
driver

SILLA

Allow animals

to grare after
the harvest.

Have little
interaction
otherwise.
Animals are
destroying crops.

Free pastures

Free pasture
some forage

0-3

Free pasture
and forage

0 -2

1

Fairly positive
interaction.
Water-available
for all.

The major
problem is
unherded anijokils

destroying crops.

Fishing
important. source
of income

GANKL
Village Farmers

30 0-15
Tiro

Kourel
Extensive, free
grazing

20 0-7
Tiro

Kourel
Extensive,
free grazing

24 0-2
Dioffé
Extensive,

free grazing

10 0

1 0

Considerable
competition for
the available
pastures.

Nomadic herds

use the v:llage
wells.

The nomadic herds

LEKSEIBA

do exlensive damage
Lo crops especially

in the Dierij.

Very little
fishing. Fish in

the Gorgol when it

is filled.
Pensions

Farmer spends
part. of year in

Senegal as a paper

verdor (3-8 mos,)

TALUAYA

Village Farmers

31 5
Coaplementary:
grazing
exchiange

Competition:
field and
garden damape

Somet ines

in black Gorgol
They buy dried
fish.

Children herd
aninals, bring
in 600 um/month
Bricklayer,
sellim bricks



Seasonal Migration

Yhere

Local Off-Farm Employment

Farm Laborer

Remittances

CREDIT

Source-
[

(43

ENZRGY SOURCES

AREAS OF RESEARCH

Elicited from Farmer
Constraints

GUIRAYE GOULIOUMA

A few A few

Senegal ————

Fishing Exploit forest
resources

Sonie —

Very litte ——

SONADER —

(materials)

Within the

family

Hood Wood

Loose a lot ——

of grain in

storage due to

rats, mice and

termites.

Lack of water a

serious problem.

Perimeter piots
are not leveled.
Hut grass
starting to
invade.
Inadequate
fencing, no
maler1als

for it

S1LLA

Employment in
Kaédi

SONADER

Wood

Distauces
between the Walo
and the Dieri.
Have a labor
problem.

Animals have done
extensive crop
damage.
Perimeter not
leveled.

Too much time
between access
to water.

Unable or
difficult to
obtain materials
for fencing the
pesineter,

DICVOL

Jan. tn June

Nouakc:rott
Nouadhibou

Builders,
tailors,
merchants,
blacksmiths,
fishing

Suine

SONADER
Merchants
and family

Charcoal and
wood.
Charcoal
production
speciality
of Moours

Lack sufficient
and adequate
tools.

Labor efficiency
low.

Lack adeguate
fences to keep
out animals.
Punps break down
often and take
tinie to repair.
Limitation in the
area thal can be
cultivated.
Insiect problems:
grasshoppers at
the ond of the
oy seanhon.

GANK1

50% are
emigrants

amany in Senegal
and West Africa

none

Some

None

Wood

Sandstorm
destroyed the
cowpeas.
Insufficient

or no fencing.
Dam or water
control has
reduced floods.
Birds are a
serious problem.
Animals destroy
the crops.
Yoeunger men have
enmigraled.

LEKSE1BA

Foum Gleita dam
is creating
water problems.
SONADER.
Camels.

Lack of rain
waler.

Lack of fload
water.
Inappropriate
release of water
in Falo. (They
planted-waler
washed crops
away).

TALUAYA

Houakchott,
France, Kaédi

600 um/month

No association.
Family.
Merchants in
Lexsejba, Kaédi
Some people
sell wood:

200 um/wagon

Wood
Charcoal
Manure

Want machinecy
to help
cultivate.
Dam at Foum
Gleita hurt
cropping.
Access to
water.

l.ack of
cornitrol
over water.
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Interventions

GUIRAYE GOUD1OUMA

Inproved rice ———
varietijes.
Batter crop
protection in
sorghum and
millet.

Better seed
treatment
program.
Effective
insecticides
and protection
from insects.
Animal traction
(cheaper) or
molorized
equipmernt
(which is
quicker) to
improve }abor
efficiency.

SILLA

gardens.
Unavailability
of partis for
the water pump.
Have no
fertilizer.

Require a good
well-planned
perimeter.
Have existing
pumps fixed.
Plant trees
near the
villoge.

BIOVOL GANKI LEKSEIBA

the sorghum.
Weeds are a
problem
(nutgrass®.

3 years in a row
grasshoppers have
destroyed the
HWalo crop.

Lack inputs such
as fertilizers,
insecticides,
seeds (vegelable).
i.ack pump for some
of the vegetable
gardens.

Ef fective Higher yielding Complete study

irsectjcides, varieties for of the
berbicides the Dier: and
Labor efficient Walo.
crop priaciices. Improve the labor
efficiency through
appropriate
animal power and
machinery.
Design appropripte
cultivation
equipment for the
Dieri and Waloc.
Wouid like to
grow peanuts.
Would like to see
some waler
harvesting and
manzgement.

situation.

TALIAYA

Better seeds.
Want to grow
more sorghum.
Aaimals who
give mere milk.
Appropriate
vegelables.
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Varjables
I. Village
Characteristics

Size of Village Population
Families (F} or Households (H)

Schools :public (P) Koranic (K)
college (C)

Humber Classes

tlealth Clinics

Pharmacy

Markets

Government. Shops

Access to Roads

Access to Water

Cooperat jves

Milling Operations

Gov. Project. Interventions

vibher yoicci,

BOVEL

120
37(F)

1(P)

None

None

None

Nune

All season
River (2 km)
1 (tutal
members A1)
None

SONADER

None

SUMMARY OF RESULTS FOR FARMING SYSTEMS RECONNAISANCE SURVEY

MAGHAMA

1035(F)

I
2 ()

1 dispensary
PM]

1 private

Permanent,

be: b O 1ece
Poiice Offjce
Difficutt in

rainy season

Wells

GOUREL
DIERI

1042
200(F)

1
Bilingual

1 dispensary
PMI (CARITAS)

1 CARITAS

None

none

Good yeav round

2 wells
(CARITAR)

v for irrigatijon
perineter

No

None

CAKELAS

PALIBA

1000
56(1)

None

PM1

None

Hone

none

Dry season
1 weil,
wat igot

1

ti:ne

None

CRIGTAL

TOUFDE
SIVE

1750
350(F)

1
Bilingual

1 dispensary
No medical
purson

PM1

Midwife

None

fi shags
ket
b in

i, ey al
T
Cusloas

‘ol ice

Ditficuit wet
seasen (riverp)

3 wells,
river

Coop irtigation
perimset er

Tmild

SIVE

1000
300(F)

1(P)
1K)

1 dispensary
1 CAC

None

Per indi
1 by

Difficult wet
season

- River

no weltls

None

None

1 Peace Corns

volurt e

M'BAGNE

3000
524(t)

HWp)
1(38)
1(C)
&(p)
1(5)
5(C)

1 (PMI,
CAC)

1

Voreronnent

| I T LUty

rolice
C3A, elc.

Ory season
road

21 uells
(20 pravave)

4 plus
1T gunden

3 private

Projet
Pajs Verptaw

Pone
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I1. Demographic Characteristics

Tribes

Region/District
Size of Household
No. of Wives

No. of Children

No. of Other Heusehold Adults

Education of Farmer

Age of Farmer
I1II. Farm

Characteristics

No. of Parcels
No. of HWalo Fields M.
Mauritania (M)
Senegal (S)
S.
Ho. of Falo Fields M.
S.

No. of Fonde Fields M,

S.
No. of Dieri Fields M.

S.

Types of Cﬁllivatinn

BOVEL

tlerding
Village

ilalpoular
Gorgol
6-19

1-2

2-6

0-3

Village Farmer

Yes 1 ha.
Yes Yes
Non~: 0
Yes 0
Yes 0

Yes 0

Yes 1 ha.
- 1]

MAGHAMA

Gorgol

20-26

9-17
9-13

10 ha.

None
l—an] imited

GOUREL
DIERT

Hélpoular

Gorgol
5-22

1

1-3
k-9

Owned &
Rented (Walo)

2.5 ha.

No

No Yes
No

2 ha.

No

2 ha.

NO

PALIBA

Halpoular

Gorgol
16-19
2-3
6-7
3-9

2-3 ha.

1-3 ha.

None
1-2.5 ha.

TOUFDE

Hoors (+)
Peul

Gorgol
8-11

1

5-9

30's

None

None

Yes
None

Halpoular
Moors
Gorgol
11-12

1-2

5-9

0-4

1 ha.

MIBAGHE

Fishing
Village

Hzlpoular
Wolofl
Moor s
Brakna

9-12

6-16

0-2

1! retired
military
Others lack

formal
education

Village Farmer

Yes 0-3 ha.

None 0-3 ia.
Yes  .5-1 ha.
None 0-1 ha.
Yes  0-6 ha.
Kone  0-1 ha.
Yes  0-.5 ha.
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I¥. Cropping Patterns

Major Crops Grown

Length of Fallow for Dieri

Dieri Last Planted
Dieri Last Harvested
Walo Last Flanted
Walo Last Harvested

Fonde Last Planted

Fonde Last Harvested

Sequence of Crops for Perimeters

Sorghum
Cowpeas
Millet

Maize

Sueet Potatoes

Tonatoes
Calabash

3 years

1985
1985
1985
1986

not. for a
Jong time

Hot for a
long time

{1) Maize or
Sorghum
(2) Maize

Dieri
Walo
Falo
Vegetable
garden

Sorghum
Cowpeas
Corn
Calabash
Tomatoes
Melons
Sweet Potatoes
Millet
Hibiscus
Okra
Peanuts
Watermelon
Diappal
Boy olé

3 years

1985
1985
1985
Crop lost

GOUREL
DIERT

Decrue

(Walo, Falo)

Pluvial (Dieri,
=s Fonde)
Irrigated
perimeter

Samé
Cowpeas
Melons
Sueet Potatoes
Calabash
Cucumber
Fella
Souna
Watermelon
Peanuts
Okra
Hibiscus
Corn
Squash
Tomat.oes
Niobougou
Dabiri
Sorrel

2-3 years

1985

1985

1985

1935

Rice (wet
season)

Corn (dry/
cold season)

PALIBA

Rice
Fellah
Sorghum
Niobougou
Corn
N'demirj
Coupeas
Samé
Sweet Potatoes
Calabash
Boudi
Punipk in
Millet
Tomatoes
Dene

none (since
1973)

1985

1985 (roor)
1985

Crop lost

none

Upstream:
(1) Corn +
Cowpeas
Downstream:
(1) Kainfed
Sorghum
(2) Corn +
Cowpeas

TOUFDE
SIVE

Irrigated
perineter
Vegetable
gardens

Rice
Guidinico
Fella
Niobougou
Watermelon
Cowpeas
Corn

Other Sorghum
Hibiscus
Cabbage
Let.tuce
Onion

1985

1965

Rice
Corn-Sorghum

SIVE

Walo
Irrigated

perineter

Samé

Covpeas

Corn

Suweet Potatoes
Calabash
Watermelon
Rice

Tomatoes
Pumpkin

1-2 years

1985
1985
1985

1985

Irrigated rice
in wel season
Sorghum in Fall
No dry season
Corn

Rice

M DAGHE:

Sorghum
Maize
Cowpeas
Millet

Sweet Potatoes
Calabash
Watermelon

2-3 years

1985

some in 1985
very little

No perineter
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V. Irrigation -Systems

Type of Perimeter

Perimeter Area

Farmer's Cropped Area

Pumy Origin

Pump Make/Size

Maintenance

Operator

Availability of Parts

Canal)s Lined

Condition of Canals

Rainfall lncreases:
Abandor/ St ay

Vi. Rice

Haler Applicalion Frequency

BOVEL

Share the
perimeter
with Dindi
Sma)l

25 ha.

0.24-0.27

u. K.
7 yrs. old

Lister HR2
2 cyl.

SONADER

1 Villager

Punps were
down for
more than
1 year

Uulined

Abandon

Farmers
interviewed

dirl not grow

MAGHAMA

Watering
can

GOUREL
PIERT

Small
23 ha.

0.23-0.24 ha.
3 parcels

u. K,

Lister

HR 2

CARJTTAS
Villager paid
by village:
11.520 um corn
h800 um. rice

No problem

Unlined

PLATRA

68
menpbers

~Sma) ]

22 ha.

1/3 -1/2 ha.

u. K.

Lister HR 2
2 cylinder

CARITAS

2 Villagers
well trained

No problems

Unlincd

Reasonable
NCTE: Last year
they last

crop Lo

animal s

thus they

could not

pay debts

Every 11-15
doys (Lann
Hgated)

TOUFDE
SIVE

Small

29 ha:

22 ha. men
7 ha. women
.25-.50 ha
rice

10x20 m
vegetable

2 punps

CARITAS
Local
villager

7 um/parcel/
month

Un:ined

Every 10-15
aays

SIVE

Small

75‘ha.

0.7-0.8 ha.

u. K.
R.V. Lister

SONADER

Villager

No problem

Unlined

Very poor

Lvery 8-1%
dayr

M* BAGNE

Ho perineter
only a garden

Garden pung

2 cyl.

Independent

1 Villager

They have

requested
a perimeter

No perineter
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No. of Cultivations

.Varieties

Other Crops in the Field

Diseases and Pests

Inputs Used (Fert. Insecticide,
ete.)

Amount

Timing

Fencing:Timing
Who

Land Preparation (Mech. or Man.)

Timing
Planting: Time

Yho

BOVEL

MAGHAMA

>

GOUKREL
DIERI

TN1 (120 days)

Grasshdppers
Coms
No diseases

UREA +
phosphate

(75 kg)
(25 ha.)

Wood
Villagers
Couperative

July

Transplanting

PALIBA

Seed fiom
CARJITAS
(Carol ine)

Cern
Fellah

Last year
Camels
destroyed crops
and some of it
this year
Stemborers
Insects
Grasshoppers

Phosphat.e:

50 kgs/ha.
UREA

After
irrigation
Not good
Villagers
Cooper at.ive

Manual (men)

Transplanting

Famiiy

TOUFDE
SIVE

1;
biroadcast.ing

CARITAS
provided
vareity

Cucumber
Hibiscus
Kkra

Insects
Stemborers
Termites

Insecticide
powder around
edge of field

3 times
fertilizer 8
days after
transplantating
UREA

200 kilo/ha.

Wood
Cooperative

Manual,
leveling by
family

July

July-Sept..
transplanting
Family

SIVE

TNY from
Senegal
Jaya

Eggplant
Onions

Carrols
Lettuce
Turnip
Sweet Potatoes
Pimento

Crickets
Birds

UREA with
seeding
Phosphate 10
days after
transplant

50 k each
parcel
UREA
Phosphate

Individual
Farmer

Manual

Transplanting
June
Foamily

M’ BAGNE
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Weeding: Time
Who

Harvesting:Timing
Who

fhreshing:?jming
wWho

Storage Method

Miling

Marketed/Consumed

Use of Straw

VII. IRRIGATED SORGHUM

Yields
Water Application Frequency
No. of Cultiyations/Year

Varieties

Other Crops in the Field

1-3 times

_Cowpeas
“Ora

Waterme)on
Hibiscus

MAGHAMA

GOUREL
DIERT
Manual, 3
tinmes
Farmer

10 sacks
2 tons/ha
November
Family

2 days

After drying

Family

In sacks

No

CSA bougiit
for 14 um/kilo

PLAIDA

Manua)

Manual
sickle

Family

Traditional
bins, in sacks

Taken by
CARITAS to
pay debt;
thiey used to
consume rice
harvest

Corn
Cowpeas,

TOUFUE

S1VE
2-3 tines
Farmer, family

Nov.-Dec.

Family

In field by
hand

Paddy

Consumed
small part
sold

3 plots of
vegetable
gardens

2-5 times
1 season

Local
variety

Hibiscus
Cowpeas
Ctra
Calabash
Cucumbers
Pumpk in

SIVE

Before seeding,
3 times
Family

Takes 10-15
day:.

Family
In field
during

harvest

Traditional bins
dried out

102 sold
90% consumed

Every 15 days

1
Fellah
Local
variety

None

M BAGHE

Ho perineter
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Diseases & Pests

Inputs Used (Fert. {nsecticides,
etc.)

Amount.
Timing

Land Preparation (type)
Timing
Planting:Timing
Who

Fencing:Timing
who

Weeding:Tining
Who

Harvesting:Timing
Who

Threshing:Timing
Who

Storage Method

Milling

Market.ed/Consumed

Use of Straw

VIII. IRRIGATED CORN

BOVEL

Aphids
firasshoppers

UREA
fertilizer
(10-10-20)

Manual

June-July
Family

Bi-anches
Villagers

About 2
times
Farmer

Oct.-Nov.

Family

Morter

consumed,
some sold

Collected
for the
anipals

Farmers
prefer Lo
erow Hinze

twace o ueng

HRGHAMA

None this
year

GOUREL
DIERT

.

PALIBA

Insects
Grasshoppers

January: seed
packet
Family

TOUFDE
SIVE

Insects

3 applications:

1 basal
1 UREA

Hand leveling
by family

July

2 times
Family
800 kilo/

174 ha.
1.33 ton/ha

S1

Wild Pigs
Insects
M'batou (in
stalk)

Birds
Crickets

No fertilizer
Agricultural
Direction
sprayed for
crickets.
Good results

Manual

July; seed
packets
Famjly

Cooperative
Villagers

2 times
Family

20 November

Family

No

On the panicle
Traditional bins

By hand

Both-little
is sold

M’ BAGHE

tNo perineter
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Yield

Water Application

Frequency

No. of Cultivations/Year

Varieties

Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides
etc.)

Amount.

Timing

Land Preparation

Timing
Hho

Planting:Timing
Who

Fencing:Timing
Hho

Heeding: No. of Times
Who

BovEL

1200 kg/ha.

5

irrigations

1 or2
(ir
possible)

Seed from
Senegal

Crickets
(a serious
prob)em)
Termites

Phosphate
20 kg/ha
at planting

UREA 20 kgs/
plot

At knee
height

Manual
(farmers
plant on
hills)

Farmer/men
(July)

November
Family

Villagers

2-3 Limen
Farmer

GOUREL
h.7RL

PALIRA

5 times

Every 15 days
1

Seed saved;
local variety

Cowpeas

Some damage

Family
Around the

perimeter
Villagers

Littie to none

TonFLL:
S1VE

4-5 times

4-5 tines

1

l.ocal corn

Hibiscus

Sweet Potatoes
Cowpeas

(mixed with
corn)

Insects
eating
stocks

UKEA,
granulated
fertilizer

around plants
when are 45-60 cm
3 times

3rd application,
when tassels

Manual

Family

Family

2 times
Family

SIVE
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Harvesting:Timing
Who

Threshing:Timing
Who

Storage Method

Milling

Marketed/Consumed

Use of Straw

IX. MARKET GARDENS

Water Source

Location

Crops Grown

Marketed/Consumed

Independent./Cooperat. jve

BOVEL,

(October)
March
Family

Not threshed

On the cob

Morter

Marketed &
consumed

Collected as
forage for
the animals

River

Fonde,
riverside

Vegetables
Private
Garden:
Vegetables

Consumed &
marketed

1 women's
cooperat.jve
1 large
private
garden

(G.7 ha.)

MAGHAMA

Wells

Lettuce
Cabbage
Tomatoes

Egpplant
Carrots

Consumed

GOUREL
DIERI

PALIBA

Family
Noue

On the panicle

Consumed,
some for sale

Animals

Individual
plots

Marigot

Tomatoes
Carrots
Let.tuce
Cabbage

Consumed

Independent

TOUFDE
SIVE

70-80 days
after planting

On the panicle
dry

Green cons
are sold:

5 um/pantcle
rest consumed.

5 Plots

River, pump

Not far, Fonde

Cabbage
Onions
Eggplant
Potatoes
Tomatoes
Turnip

Corn
Cucunbers
Hot Feppers

Marketed in
Nouakchot.t &
Kaédi
Consumed ;

dut ing U
months

Yomen & men

S1VE

River

Perimeter

Onions
Cabbages
Tomatoes
Eggplant
Hol. Peppers
Carrots
Lettuce
Squash

Both;
mosatly
marketed

Independent
cooperative
withan
perineter

M'BAGNE

2 x 1/2 ha.
gardens
Many small
plots

River, punp

Riverside

Cabbage
Potatoes
Tomatoes
Lettuce
Onions

Both

1 cooperative
established
another being
formed
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X. RECESSION SORGHUM (Walo)

Area Grown

No. of Days Floonded

Varieties

Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc., soil preparation)

Amount
Timing

Planting:Timing
Yo
Fencing:Timing
¥ho
Weeding: No. of Times
Timing
Who

Harvesting:Timing

Yo

Threshing: Timing
¥Yho

Storage Melhod

Mitlr oo

BOVEL

46 kilo
seed-
10 ha.

less than
1 month

Samba
Souk i
Sewil
Samé
Sawask i

Covpeas

Birds
Insects

Family

End of
Fehruary

Family

Mold in
storage

GOURLL,

DIERL

No yield
because of
grasshoppers

2 ha.

Samé

Cowpeas
Watermelon
Melon

Dioumane
Grasshoppers

Seed
Lreatments

November
Family

Wood

2 times

Family

May-April

Family

On Lhe panicle

PALIBA

None, no
inundation

Z ha.

Sorghum
Samé

Cowpeas

Insects

None
animal problem

Lost corp
in 1985

T W
SIVE

Inundation is
from marigot
not. river

0.5 ha.

3 months

Boderi
Sewil
Baleri

Cowpeas
Melons

Crickels
Birds
Smut.

No fertilizer/

pesticides
Seeds treated

Cold/dry
season

Beginning of
season
couoperat ion

Family

15 March
4-5 months
after seeding

M BAGHE

Sané

Cowpeas
Watermelon
Squash

Aphids

m1d-October
Family
Branches

Onice

Farmer

faroer & family

On the head
{(panicle)
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Marketed/Consumed

Use of Straw

XI. RECESSION CORN (Walo)

Area Grown

No. of Days Flooded
Varieties
Other Crops In the Field
Diseases & Pests
Inputs Used (Fert., insecticides,
etc., soil preparation)
Amount
Timing

Planting:timing
Who

Fencing:timing
¥ho

Heeding:No.
Timing
Who

Harvestjng:tlming‘
Who

Threshing:timing
Who

Milling
Market.ed/Consumed
lUzce of Straw

Storage

XII. FALO CROPPING PATIERNS

BOVEL

Farmers
interviewed
did not plant
Maize in the
Walo

The farmers
had Fale
Jand 4

Cotgarag

MAGHAMA

No Walo crop
for 3 yrs

GOUREL

Consumed

PALIBA

TOFDE
STvE

SIVE

Consumed

in Senegal

M'BAGHE

Consumed

Collected for
fodder

Farmers
interviewed
did not plant
in Mauritania
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Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert. Insecticides
ete.)

Land Preparation

Amount

Timing

Planting:Timing
Who

Fenceing:Timing
Who

Weeding: No.
Timing
Who

Harvest: Timing
Who

Threshing: Timing
Who

Storage
Milling

Marketed/Consumed

Use of Straw

BOVEL

Maize

Cowpeas

Sueet Potatoes
Tomat.ues

Termites
Insects

Consumet

MAGHAMA

Local Corn
Sweet Potatoes
Cowpeas
Tomat.oes
Calabash
Watermelon
Squash
Zucchini

Insects

No

On the panicle

GOUREL
DIERI

1.5 ha.

Corn

Melon

Sweet Potatoes
Calabash
Cucumbers
Tomat.oes
Squash

Cowpeas

Manual

November
Family

Wood

2-3 times

Family

Sell green
cobs

PALIBA

t-3 ha.
around the
lal:c

Corn

Sweet Potatoes
Cowpeas
Calabash
Tomatoes

Pumpk in

Grasshoppers
N'd joumrune

Consumed

Left for
anipmals, some
collected for
own anieals
some is sold

TONIFDE
SiVE

SIVE

0.8-2 ha.

Corn
Cowpeas
Potatoes
Calabash
Pumpk ir

Birds
Crickets
N'd joumane

80% sould
20% consumed

M'BAGHE

.25-1 ha.

Maize
(Macca)
Cowpeas
Tcmat.oes
Hibiscus

Aptiids

Insects
Termites
Crickets

none

Novembar
Farmer & family

Branches
Farmer

1

Farmer

family

Consumed

fodder for

animals
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XIII. FONDE CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Inputs YUsed (Fert., Insecticides
etc.)

Planting:Timing
Who

Fencing:Timing
¥iho

Weeding: No.
Timing
vho
Harvesting:
Timing
Who
Storage Method

Market.ed/Consumed

Use of Straw

XJI11. DIERI CROPPING PATTERNS

Area Grown

BOVEL

Farcers say
they are
unable to
plant due
Lo lack of
rain

The late
planted crops
suffered badly
whent the dry
winds blew.,
Reduced yields

T pince

Untimited

GOUREL,
DIERI

Rainfed

PAL1BA

No, lack
of rain

TOUFLE
SivE

0.5 ha.

Fellah
Wat.eimelon
Cowpeas

Bird resistant

variety Sorghum
Rahaya (Sorghum)

Termites
Birds
Spanish Fly

SIVE

1-3 ha.

Samé

Calabash
Pumpk in
Cowpeas

Sweet Potatoes
Corn

M'bato  (in
stalk)
Birds
Crickets
Aphlds
Stemborers

Seeds treated
no other inputs

Consumed 70%
Sold 30%

lack of rain

3 ha.

M'BAGHL

Farners

interviewed
did not. plant

1 farmei
abandoned
his crop
because it
dried out

nol. kKixkwin
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BOVEL
Crops Grown Millet
(Millet & Sorghum)
Varieties
Diseases & Pests Borer
Inputs ‘Used (Fert., Insecticides, --—-
etc.)
Land Preparation Manual
Planting:Timing With the

first rains

tho ———
Fencing:Timing ———

Who ——_—
Weeding: No. 2 times

Timing ———

¥ho Farmer
Harvesting: When

mature

Timing ——

Who Farmer
Milling Morter
Storage Method Store in bins

(on the
panicle)
Marketed/Consumed Consumed
tUse of Straw Left in the
f'ield fn
Ltheir own
animals

XV. BAS FONDE —_—

HAGIIAMA

Millet
Boy 01é&
Sorghum
Fellah
Niogoukou
Diappal
Baléril

Birds
Insects

Manual
Manual

Family

Yone

GOUREL
DIERI

Millet

Souna
Hibiscus
Cowpeas
Helon
HWatermelon
kra

Stemhorers
Rirds
Grasshoppers

None

Manual

Before rain,
July
Family

Wood
Farner

2-U times

200-300 kilos

No:ember
Family

On the panicle

Consumed

Left on field

PALIBA

Sorghum
Fellah

Grasshoppers
Insects
Animals

Family

None

LosL the crop

On the panicle,
in rooms or in
the field

Consumed

Left on fields

Best tand for

them.,  More yireld

[SX R N T FEEIE LR

TOUFDE
S1VE

SIVE

Millet
Fellan
Watermelon
Cowpeas

Local variety
of Millet

temborer
Birds
Grasshoppers

Manual
After first
rain

Manual

Befoure seeding
Famjly

After seeding
Family

10% sold
90% consumed

none

M BAGHE

Millet

Cowpeas
Hatermelons

Borers

none

Manual

With the

firs' rains
Farmer & family

None

2 times

Farmer

When ripe
Farmer

In the house

Consumed

Farners

imterviewed

dat roab it and
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Types of Crops

Wild Animals & Birds

WD EOODS
Types

GUH ARABIC

Availability

Economic

Utilization

TREES FOR FIREWQOD

Names’

CITRUS
BANANAS

MANGOES

DATE TREES
OTHERS
LIVEST(CK

goals: WNo.

BOVEL

Sorghum
(Fellah)
Niobougou
Cotipeas

Ducks &
Geese

Balanites
Jujube

Numercus;
nearby

The

villagers
esploit the
gum themselves
to sell and
use

Yes
None

Hone

Villape Farmers

200 iG
ine e,

MAGHAMA

Rainfed Sorghum

Jujube

Balanites
Fonio

GOUREL
DIERI

Jujube
Balanites
Eri

Exists

No

Kelli
Gawd i
Thiangoul i
N'diooki

200 {viliage)

e ipdec

PALIBA

Corn
Sorghum

None

Jujube
Gonakier/Gawdi
Koyli

Combr etum

None

None

Some, small

426

TOHFL x
SIVE

Jujube
Paguiri
Balanit.es

Exists

No

Balanites
Gonakier
Acacia

Hone
None

None

L0 (farmer)
s Lo oAk

SIVE

Baobab
Balanites
White Millet
Jujube

Much available

Exploited
by Moors

Gawdi
Koyli

Nene
None

None

M BAGNE

Gazelles
Seacow
Ducks

None

Gawd |
Kelli

Kone

None

Some, but do
not bear fruit
Termites are a
severe problem

Village Farners

2000 ]
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Diseases

Feeding Practices

Sheep: No.
Diseases
Feeding Practices

Cattle: No.
Diseases

6b1

Feeding Practices

Donkeys: No.
Diseases

Horzes: No.
Diseases

Birds

INTERACTION BETWEEN SEDENTARY
FARMERS AND NOMADS

F1SHING

BOVEL

Open pastures

60 6

Open pastures

15 1

No
interaction
because it
is a herding
viliage.
Severe
problem
with
unherded
camels

and
dunkeys
destroying
the crops.

None

HAGUAMA

Extensive
grazing with
herder

7

herded with
goats

37

Herded with
others

Camels arem

problems for

crops.

No

GOUREL

DIERT

N'diyam
Dioffe
N*balieri
Tiro
Fetchio
Filto

Extensive
dgrazing

see goats

200/village
Kourel
Latche
Dasso

40 village; 1

10

Disego
N'bok i
N'diyam
Stomach ache

No problem
Exchange
products.
Somet imes
smal i
problems.

Fish 1n
Palny Seanon

(not. now-Feb).)

EALIBA

Drought

Extensive
grazing

0-20
drought

0-9
drought

Camels big
problem .

Villagers sell

fish tu the
nomads.
Welcone the
animals after
harvest only,
but. this year

the animals ate

all the Walo
and some of
the Falo.

Fishing in the

marigot. Seitd
fish (little

fish, catch too

earty ).

TOULDE;
SIVE

village level

none

1 farmer

Village level

* Nomads use

stubble (field)
Nomads sell
animals + milk
Canels damage
crops.

No

Extonsive
grazing

0-4

8-10
Bade
Latche

Extensive
grazing

Competition
for water.
Nomads
animals eat
stalks.
Manure good
for soll.

Canels destroy

crops.
Cows destroy
crops.
Exchange of
products.

Rarely;
Some for
income and
home use.

M BAGHE

Grazing
open pasture

2000 0-2
grazing
open pasture

50 0

Grazing
open pasture
and forage

15 0

12 0

Sone commercial
interaction.
Camels are a
serious
problem.

No access

‘o river, only
to marigot.

Traditional,
but yields are
very lew. Not
conmercial ly
viable nowm,
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OTHER SOURCES OF INCJUME

Seasonal Migration

Yhere

Local Off-Farm Employment

Farw. Labtorer-
Remittances

CREDIT

Sources

ENERGY SOURCES

AREAS OF RESEARCH

Elicited from Farmer
Constraints

BOVEL

Feu

None

Nene
Very little

SONADER

Hood
(women
collect
it)

The real
probl)em

is the
distance
between
the villape
and the
source of
household
and
irrigation
water.

MAGHAMA

l.ocal merchant
operates a mill

Son spent
T years in
France

Wood

Need better
tools for
farming.
Better water
for crops i.e,
more reliabje
source. Need
adapted
agricul tura)
machinery.

GOUREL
DIERT

Bricklayer
Each family
has 1 emigrant
Charcoal
selling

Works for
others
Exchanges
wood for
food

CARITAS
Borrow food
or money from
others in
village,

no interest.

Wood

Not enough
food.

kot enough
rainfall.
Nced equipment
for cropping.
Village owes
CARITAS

2 milion um,
CARITAS cut
them off.

PALIBA

No

None or little

Fishing

CARITAS stopped
all cred:i: due
to indebtness.
Amongst
themsejves,

no rea! credit.

Hood

Insect
problems.
Grasshoppers
damage the
fields.
Destruction of
crop by the
animals,
especially
camels (the
marigot is a
source of water
- - A}

STVE

Charcoal and
Wood selling
Bricklayer
Selling
vegetables

Projet CALITAS
Local merci:ants
(ford loans)-
They increase
Lthe price to
obtain money
from loan.

Wood
Charcoal

Overproduction:
prices for
vegetables

are down.

Cost of
fertilizer too
high.

iced water
pumps,
fertilizers,
and machines.
Stemborers,

SIvE

1 menber of
the family
emigrated
No other
sources

————

Family

Wood

Water problems.

Grasshoppers.
The falo is
watered by
Lthe marigot.
Between Cive
and Tokomadji
there are 9
marigots.

M’ BAGHE

Many emigrants
from the
village in
Nouakchot! and
Senegal

In the village

Sonr2
remittances
Pensions

Loans from
relatives

Some ]oans
from the small
local commerce

Wood fuel,
mostly f{rom
Senegal

The Jack of/or
shortage of
food.

The lack of
water for
household "use.
There {s a
serious
sanitary
problem.

The lack of
fences is
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Interventions

Recommendations

BOVEL

Lack of
educational
facilities.

Health problems:
no dispensary.

Severe problems
with insects and

HAGHAMA

birds in the Walo.

HWould }ike
to see
field
trials in
trees &
vegetables,
Research
into
insect
control.
Research
into methods
to improve
efficiency

in the (ields.

Better
selection
of seed
varieties.

GOUREL
DIERL

Research for a
variety of
short-time

and high-
output
sorghum
(Fellah).

PALIDA

invasion was
in Sept./Oct.

Insect control.
Water
management.
Pisciculture.

TOUFDE
STVE

during the

rainy season.
Birds a problem.
Weeds.

Need asscess

to irrigated
land.

Need equipment
to work rields.
CARITAS wouldn't
let piant 2nd
season due to
debt problems.
As perimeter

got bigger water
capacity of pump
was lower.
Onions in storage
were lost

to fungus.

New seeds.
Techniques to
improvement
the soil.

Need animals
resistant to
drought, and
that have high
milk production.

M'BAGHE

enter the
fields. Need
materials to
to bulld
adequate
fences.

Lack of
adequate
extension in
the area.
There s a )
labor problem
with regards
to the amount
of 1and that
can be
cultlvated
(labor
resource need
to be used
more °
efficiently).
Much of the
crops were
either damaged
or effected
by the hot
winds and the
sandstorms.
Also problem
with birds.

Would like to
have i{mproved
native or
adapted
varieties that
give high
ylelds.

A good seed
packet.
Improved
pisiculture.
Be able to
obtain

better dairy
cattle.
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BOVEL MAGUAMA GOUIREL PALIBA TOUFDE SIVE M'BAGNE

DIERT SIVE
Research and Cheaper ways
methods to to obtain water.
improve use Bel.ter and
of pastures. appropriate
Village has equipment to
interest in improve labor
fruit trees. efficiency.
Inprove crop
practices.
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Variables
I. Village
Characteristics

Size of Village Papulation
Families (F) or louseholds (H)

Schiools :public (P) Koranic (K)
college (C)

Number Classes

Health Clinics

Pharniacy

Markets

Government Offices
Access to Roads
Access to Water

Cooperatives

H}l]ing Operations

Gov. Project InLerventions

Other Projects

FONDOU

3000-4000
U50(F)

1(P)
1(S)

1(P)
1(5)

1 Dispensary
no PMI

Temporary
% shops

Good year
round

7 wells
2 work

APPENDIX B

SOR1 MALE

560
96(F)

1(p)

1 PHI
(Projet CAC)

1 permanent

Guard only

Dry season
road

1 well

River

2 (86 &
84 menmbers)

SONADER

None

M'BOTO

2500
250(F)

1(P) Bilingual
A(K)

2(P)
2(K)

1 Dispensary
PM1

2 markets

Good year
round

2 wells
1 works

Forestry
project '85

RABABE

9500
1500(F)

1(P)
1(8)
1(C)

9(P)
2(S)
7(C)

1 PMI
(Polyclinic)

1 private

1 permanent
50 boutiques

Arrendisement
Gendanerie
PTT

Customs

All weather
road

5 wells

3

gardens)
3 private

SONADER
CSA, CRM

Observalion
post. of
Projet 1lLute
intepre,
(Lot iaiory)

SUMMARY OF RESULTS FOKR FARMING SYSTEMS RECONNAISANCE SURVEY

30LO DOGO

ho8
76(F)

1(P)

None, but Red

Cross provides

medicines.

None
1 shop

Good year
round

2 wells
1 works
River

1 foresiry
froject '85

N'GOREL

1000
95(F)

1(K)

1 dispensary
1 PM1
3 midwives

1 fishmarket
¢ shops

Good

No wells
River

1 coop shop

TIENEL

3970
391(F)

1(P)

Dry seasc
road

8 wells
River

SONADER
"Pols Verts"



11. Demographic Characteristics

Tribes

Region/District

Size of Heusehold

No. of Wives

Mo. of Children

Ko. of Other Household Adults

Education of Farmer

bST

Age of Farmer

11I. Farm
Characteristics

No. of Parcels

No. of Walo Fields M.

Mauritania (M)
Senegal (S)

No. of Falo Fields M.

No. of Fonde Fields M.

No. of Dierj Fields M.

%]

FONDOU

Halpoular

Brakna
7
1

5

63

3-5

Fishing
Village

Halpoular

Erakna
6-16

1-3

9-12

0-1

1 had some
Informal
education,
the others
had no
formal

educalion

Village Farmer

Yes 2-3.45
ha.
Yes ———
Yes 0-.5
ha.
Yeu —
None ———
None —
Yoeu 0-1.2%
ha.

Yer: —

Halpoular
Moors

Brakna
9-15

2
2-13

y

None

57

0.5 ha.

BABABE

Halpoular 96%
Moor 4g.

Brakna

13-16

Village Farmer

Yesu .56 ha.
Yea Yes

Yes .75-1 ha.
Yes None
MNone tone

Yes 1

Mo None

BOLO DOGO

Halpoular (Lao)
Moors

Brakna
22

1-2

17

3

1-2 ha. 3-4 ha.

Yes

Yes 1 ha.

2

Several

NIGOREL

Halpoular
(tialaybe
Bonnabe)
Brakna
9-1

2

5-8

Read &
write
Arabic

50

1 ha.

5 grows 1

Yes

TILNEL

Village is
close to
Boghé, it
relies on
Boghé

Halpoular

Brakna

Retired
military

Village Farmer
Yes

Yes

Yes

Yes

No



Types of Cultivation

IV. Cropping Patterms

#ajor Crops Grown

SST

Length of Fallow for Dieri

Dieri Last Planted

Dieri Last Harvested

Walo Last Planted
Walo Last Harvested
Fonde Last Planted
Forde Last Harvested

Sequence of Crops ror Perineters

V. Irrigation Systems

FONDOU

Demiri

Cowpeas

Fellah
Hibiscus
Millet

Samé
Watermelon
Sewil

Corn

Squash

Sweet Potatoes
Small Tomatoes
Thiotandi

Gkrra

Gama

Souna

Sorghum
Watermelon
Gnindico

3 years

1985

didn't
1985

1986
1986

SORI MALE

Rice
Sorghum
Millet
Coupeas
Maize
Watermelons
Tomatoes
Melons
Nenupheur

Det.ermined by
the drought
cycles

1981

1981

1984
1985

(1) Rice
(2) Maize

2 perimeters

M'BOTO

Decrue
(Walo, Falo)
Pluvial
(Dieri,

B. Fonde
Fonde)

Samé
Fellah
Cowpeas
Nioboukou
Poudi
Peanuts
Watemelon
Sewil
Hibiscus
Squash
Souna
Tomatoes
Sweet Potatoes
Corn
Watermelon
Millet

3 years/crop
3-10 years
fallow

1985

1985

1986
1986
1986
1986

Ko perineter

Village is
3 km away
from the

BABABE

Sorghum

Maize

Cowpeas
Watermelons
Sueet Potatoes
Tomatoes

3-5 years

1985
1974

1985
1986

(1) Rice
(2) Maire

84 nenter
cooperalive

BOLO_ 14430

Millet
Covipeas
Fe)lah
Watermelon
Samé

Corn
Melon .
Hibiscus
Sweet Potaloes
Tonatoes
Rice

Okra
Sorrel
Demiri
Squash
Watermelon

1980

1986

1985

Rice
Corn

N'GOREL

Demiri
Cowpeas
Watermelon
iviscus
Samé
Fellah

Poudi

Corn

Suweet Potatoes
Watermelon
Rice

Tomatces
Zucchini
Squash

1985

1985
1986

Corn
Corn

Relonged
to CNRADA

TIENEL

Rice
Sorghum
Cowpeas
Maize

Melons
Sweet Polatces

kra
Squash

1982
1982

1985
1986

(1) Rice

(2) This year
trying
Sorghum
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Type of Perimeter

Perimeter Area

Farmer's Cropped Area

Pupp Origin

Pump Make/Size
Maintenance

Operator
Availability of Parts
Canals Lined

Condition of Canals

Rainfall increases:
Abandon/ Stay

VI. Rice

Water Application Fr equency

No. of Culti.ations

ronboy

SORI MALE
Small

22 & 16 ha.

0.255

2 cyl.

SONADER

Reasonable,
still have
some delays

Unlined

Fair

2 plots

(1) 480 kgs.

(2) 80 kgs.

FEvery 15 days

This year once,
sometl.imes twice

M'BOTO

BABABE
Smaj |

20 ha.

0.16-0.23 ha.

Lister HR 2

SUNADER

2 (for rice)

1 (for maize)

A severe
problem:
long delays

Unlined
Good.
They have
requested
another
perimeter

T times

BOLO hOGO
Small ('79)

10 ha.

3 parcels,
total area
1000 -
2050 m

Lister
6 cyl.

SONADER
Villager:
villagers
work on his

parcel

Hard to get

and expensive

Unlined

Weeds

Not since
1983

Every 10-20
days

1, wet
season

N GOREL

U, K. gift
of Ministry
Rural

Development

Lister
3 cyl.

pay SONADER
to repair

Villager
given
extra

parcel

Unlined

Grow on
large
perimeter
at Boghé
.5 ha.

Once a week

TIENEL
Large
4000 ha.
910 ha.
planted

0.5 ta.

Large

SONADER

SONADER

Lined &
Un} ined

Very good.
Many
secondary
canals
planned.

2.457/ha.

kept. f'looded

once


http:0.16-0.23

LST

Other Crops in the Field

Diseases and Pests

Inputs Used (Fert. Insecticide,

etec.)

LR S BT YN TR

Atounty Siyaw
Timing

Fencing: Timing

¥Who

Land Preparation (Mech. or Man.)

Timing

Planting: Time
Who

Weeding: Time

¥ho

Harvesting:Timing

Whe

Threshing:Timing

Who

Storage Methiod

Milling

FONDOU

SORI MALE

Borer
Grasshoppers
Birds

Phospiiate and
UREA (1) sack
after trans-
planting (2)
before
heading

Wood and
branches

Manual after
preirrigation
(it takes a
long Lime)

July-August
Family

Takes about
a month
Farmer

Family and/
or labor

Sacks in
storage room

H'BOTO

BABABE:

Sorrel
Cowpeas

Aphids
Termites

—_———

Partial,
branches
Villagers

Manual

Early August

1-2 tines
Farmer

Sacks in
the house

BOLO DOGO

Ckra
Hibiscus

Borers
Insects

UREA

Wood

Farmers

July
Family

When
necessary
Family

January

Family

Sacks
Tiaditonal bins

N’ GOREL

Stemborers

No insecticides.
3 applications
of fertilizers
before 1st
heading (2 «x
UREA, 1 x
phosphates)

Tractor;
level by hand

August
Family

Little
weeding

Nov.-Dec.
16 sacks
3 tcen/ha.
Family

On field after
harvest
Family

Grains 1n sacks

TIENEL

Hone

Did not
not.ice any
animals

enter the
vuter plots ot
the perineter.

Fhosphates

50 kg./plot
before *
transplanting
UREA 100 kg./

plot
afrer

transplanting
and heading.

Dike and
various types
SONADER

Tractor
SONADER

I days
12 teenagers

SONADER

tikes 3 days

6 nen

Rice hulled

Sacks at. home
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Marketed/Consumed

Use of Straw

VII. IRRIGATED SORGHUM

Water Application Frequency
Cultivations

Varieties

Other Crops in the Field
Diseases & pests

Inputs Used

Land Preparation
Timing

Planting:timing
Who

Fencing:timing
Who

Weeding:timing
Who

HarvesLing:timing
¥Who

Threshing: Liming
Who

Storage Metl.od
Milling
Market.ed/Consumed

Use of Straw

FONDOU

50 LE

Pay SONADER
rest consumed

Collected as
forage

Farmers
interviewed
did not plant
Are interested
in planting in
the future

¥'BOTO

————

BABARE
Pay SONADER

rest consumed

Collected for
the animals

Farmers
interviewed
did not plant

BOLO OGO
Consumed

within family

N’ GOREL

Never tried

TIENEL
SOHADER to pay
debl and for
consumpt ion
Collect 1o
feed own

animals

Planting for
first Lime

2-3 times
One
Cowpeas
None

Manual
January

January
Farmer

Various
SONADER

Farmer

Farmer & family

Constumed

Forage for
his animals
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VIII. IRRIGATED CORN

Water Application

No. of Cultivations/Year
Varieties

Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides
etc.)

Anount
Timing

Land Preparation
Timing

Who

Plant.ing:Timing
Who

Fencing:Tining
Who
Weeding: No. of Times
Who
Harvesting:Timing

Who

Threshing: Timing

FONBOU

SORL_MALE

Every 15 days
if possible

None

Borers

None

By hand
January &
February
Farmer

February
Farmer

Around the
perineter

Farmer
May
Farner &

family

M'ROTO

BABABE

About every
15 days

Squash
Watermelon

Aphids
Termites

UREA 4 kgs./
plot

Manure 100 kg./

plot
preplant

Manual

Novenber
Farmer

Partial
Villagers

20 days after
planting

Farner

Faraer

BOLO DOGO

Parcel
1050 m

Every 20 days

Q«ra
Hibiscus
Cowpeas
Melon

Aphids Honey
Insects
Naanone (on
Cowpeas)

Insecticide,
Powder

on field
Fertilizer
at heading
stage-late
UREA

Manual

Wovember
Family

Villagerse

2-3 times

March
Family

N'GOREL

4 days with
fuel

20 days
without fuel

2
Local Cotn
Cowpeas

Hibiscus
Vegelables

Fertilizer

Hand leveling

Family

July-De’ ‘mber
Family

Villagers
2-3 times

Nov.-March
Family

TLEHEL
Farmers
interviewed
did not grow
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Storage Method

Milling

Market.ed/Consumed

Use of Straw

IX. MARKET GARDENS

Water Source

Location

Crops Grown

‘Marketed/Consumed

Independent/Cooperative

X. RECESSION SORGHUM (Walo)
Area Grown

No. of Days Flocded

Varieties

FONDOU

wells

Tomatoes
Cabbages

Eggplant

2 ha.

.5-2
months

Samé
Sewil
kra

SORI MALE

On the cob
in the house

Consumed

Forage for
the animals

River (pump)
Riverside
Cabbages

Tomat.oes
Onions

Mainly
consumed,
some sold

Cooperative

3.5-7 ha.

Smuﬁé
Fellah

M'BOTO

Wells

Transition
zone

Cabbages
Onions
Lettuce
Beets
Potatoges
Carrots

Women's
cooperative

0.4-1 ha.

1-1.5
months
Samé

Sewil

Samé Black

BAYABE

On the cob
in the house

Consumed

Forage for
animals

2 gardens

Wells

Near the
village

Cabbages

Onions
Potatoes

Both

2 women's
cooperatives
another being
formed

0.4-3 ha.

60 days

Supé

BOLO DOGO

Pounding by
women

Consumed

For tamily
animals

Exists

River

Tomatoes
Cabbages
Potatoes
Turnips
Carrots

Sweet Potatoes
Okra

Onions

Mainly

consumed

Couperative

3-6 ha.

15 days -
3 months

Samé

Marketed:ear

fresh
Consumed

Animals

Small garden
by perineter

Pump

Both

2.5 months

Samé
Demiri
Pourdi
Bomderri

TIENEL

3ha. of
gardens
bist only .5 na.
planted

River (pump)

Riverside

Cabbage
Carrots
Lettuce
Hint

Yuca
Tomatoes
Potatoes
Fruit Trees

Hoth

Cooperative

4-6 ha.

15 -~ 90
days

Samé
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Other Crops in the Field

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc., soil preparation)

Amount
Preparation

Planting: Timing

Who

Fencing:Timing
kWho

Weeding: No. of Times
Timing

Who

HarvesLing:Timing

¥ho

Threshing: Timing
Who

Storage Method

Milling

Market ed/Consumed

FONDOU

Squash

Small Tomatoes
Corn

Cowpeas
Watermelon
Poudi

Sweel Potatoes

Crickets
Birds
Termites
Caterpillar
Miellee

Seed trealment
powder against
Grasshoppers

Manual

Oct.-Nov
Samé &
Cowpeas
in same
hole
Wife &
daughters

No

1or2

Son helps

Not. yet,
but not
good due
to pest
damage

tthl the

panicle

Consumed

SORI MALE

LE

Cowpeas

Fungus
Borers
Crickets
Mites

none

Manual

October

Family

M'BOTO

Cowpeas
Corn
Pourdi
Watermelon

Termites
Crickets
Aphids Honey
Smut

Birds

Seed treatment
(4 kgs.)
No fertilizer

Manual
Nov.-Dec.

2 times
seed packets

Family

Branches

2-3 times

Family
Yarch-April
600 kgs from
2 parcels
1st year

Store on
head

By hand

Consumed

BABABE
Coupeas

Squash
Watermelons

Manual

November

Family

None

2-3 times

Farmer

Family

In tiouse

Consumed

HOLO 0D0DGO

Cowpeus

Crickets

Seed treatment
(1 box for 4
kgs.)

November
Sced packets

Family

Hone

2-3 times

March

(n the panicle

Hand pounding
by women

Consuneed

Cowpeas
Watermelon

Cricket
Smut

Seed treatnment
1 matchbox/

4 kilos
Fenitriothiron
(insecticide)

10-15 Cct.
season

Family

None

1 part once

1 part twice
family

(16 Feb.) Not
good harvest

Family

On the panicle

Manual)
pounding

Consumned

TIENEL

Cowpeas

Crickets ate
most. of the

crop

Seed Lreatnent.

Sept.. & Oct.
had to replant

Family
Branches
Family

Once

2 weeks afler
planting
Family

March

Family

family

On the panicle

Morter

Consumed
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Use of Straw

XI. RECESSION CORN (Walo)

Area Grown
No. of Days Flooded

Varieties

Other Crops In the Field

Diseases & Pests
Inputs Used (Fert., Insecticides,
ete., soil preparation)

Amount

Timing

Planting:timing
Hho

Fencing: timing
¥ho

Weeding: No.
Timing
Who

Harvesting:timing
Who

Threshing: timing
{ho

Milling

Market.ed/Consumned

Use of Straw

FoHhou

Falo
(Fallow)

1 ha.

Early

maturing
(2 mos -
10 days)

Coupnras

Squash

Sweet Potatoes
Tomatoes

No

Manual

Novenber
Family

Branches
October

3 times

Hand pounded
by wonen

Farmers
interviewed
did not plant
this year

M'EOTO

Animals

Falo
(Fallow)

Corn

Zucchini
Cowpeas
Watermleon

No

December

2-3 times
after seeding

February
Family

Hand pounded
by women

Both

HABABE
Left in field
or collected
for animals
Farners
interviewed
did not plant

BOLO LOGO

Animals

N'GOKEL

Animals

T1ENEL
Collect as
forage for
animals
Farners
interviewed
did not. grow
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Storage

XII. FALO CROPPING PATTERNS

Area Grow:

Types of Crops

Diseases & Pests

Inputs Used (Fert. Insecticides
etec.)

Land Preparation

Amount

Timing
Plenting: Timing
Who
Fenceing:Timing
Who
Weeding: No.
Timing
Who
Harvest:Timing
Wha
Threshing: Timing
Who

Sturage

FONDOU

on the
heads

Samé

Sewil

Fellah

Corn

Cowpeas
Hatermelon
Pourdi

Squast-

Sweet. Potatoes

Small Tomatoes
Thiotandi
Kra

Seeed
Treatment

SORI_MALE

0.5-1 ha.

Maize
Cowpeas
Tomatoes

Sweet Potatoes -

kra

Not noticed

None

M'BOTO

on the heads

M'Bagne
marigot

0.4 ha.

Corn
Cowpeas
Tomatoes
Pourdt
Squash

Seed
Treatment

December

Farmer &
wives

end February
Farmer &
wives

Store on head

BARABE

Some

farmers

lost all the
crop because
it dried up

0.6-1 ha.

Haize

Squash

Cowpeas
Watermelons
Sueet Potatoes

Aphids

None

Hovenber
Farner

BOLO D0GO

609 m

Corn

Cowpeas
Hirtiscus

Melon

Sweet Potatoes
Tomatoes
Wateirmelon
Squash
Zucchini
Calabash

Corn
Cowpeas
Pourdi

Sweet. Potatoes
Hibiscus
Watermelon
Tomatoes
Melons

Squash
Zucchini

TIENEL

Q-4 ha.

Maize

Cowpeas

Sweetl. Potatoes
Squash

Did not see
any

None

As river

recedes
fFamily

Farmer

(nce

farmer

Family

In house or
storage bins
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Milling
Marketed/Consumed

Use of Straw

XIII. FONDE CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Tuputs Used (Fert., Insectjcides
ete.)

Planting:Timing
Who

Fencing:Timing
Who :

Weeding: No.
Timing
Who

Harvesting:

Timing
Who

Storage Method

FONDOU

Didn't grow
any this
year

Samé

Sewil

Fellah

Corn

Cowpeas
Watermelon
Pourdi

Squash

Sueet Potatoes
Small Tomatoes
Thiotandi

kra

Seed
treatment

Consumed
forage for
animals
Farmers
interviewed
did not
plant

M’BOTO
By hand

Consumed
animals

1.25-2 ha.

Samé
Fellah
Cowpeas
Watermelon
Hibiscus

December
Farmer &
wives

March-Apri)
Farmer &
wives

On heads

BABABE

Consumed

Farmers
intervjewed
did not
plant

BOLO OGO

1500 m

Samé
Cowpeas
Melon
Fellah
Watermelon

N'GOKEL

80% sold
202 consumed

Samé

Curn

Pourdi
Copweas
Watermelon
(thls farmer
only grows
waltermelon)

TIENEL

Consumed

forage for
animal s

Sorghum
Cowpeas
Watermelon

Grassheppers
Crickets

Practically all
the crop
destroyed by
the above

Family
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Marketed/Consumed
Use of Straw

XIIII. DIERI CROPPING PATTERNS

Area Grown

Crops Gromn
(Mlllet & Sorghum)

Varieties

Diseases & Pests

Inputs Used (Fert., Insecticides,
etc.)

Land Preparation

Plant:ing:Timing
Who

Fencing:Timing
Who

Weeding: No.

Timing
¥ho

FONDOU

.5-1 ha
but has
3 parcels
not all
planted

Hatermelon
Cowpeas
Hibiscus

Demiri
(70 days)
Fellah
Gnirdico

Aphids
Termites

Seed
treatment,
no fertilizer

July

None

2-3 tines

SURL_MALE

The village

- has not

cultivated
Dieri for
the last
5 years

M'BOTO

Consumed

Rainfed

.5-1 ha.

Watermelon
Cowpeas
Hibiscus

Demiri
Millet
Fellah
Niobougou
Watermeion
Hibiscus

Grasshoppers
Termites
Birds

Seed treatment
(4 kgs.)
no fertilizers

August

Farmer &
wives

Brancties
fart.er

BABARE

Some farmers
lost all
their crop
for lack of
rain

1-2 ha.

Millet

Borer

None

With first
rains
Family

None

ROLO. 1XX30

No Millet
this year
Only
traditional
Watermelon

Cowpeas
Watermelon

Fella
Millet

Not used for
10 years

Hibiscus
Cowpeas
Melon

Demiri

TIENEL

Farmers
unable to
plant

(conflict with
perineter-last
planted 4 years
ago
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Bzrvesting:

Timing
Who

Milling

Storage Method

Harketed/Consumed

Use of Straw

XV. BA3 FOMOE

Types of Crops

Wild Animals & Birds

WILD FOODS

Types

GUM ARAB1C

Availabilily

Econonmic

Utjlization

FODO

Harvest not
good

Women

On the
panicle

Consumed

Wild
fruits
brought in
by Moors

Balanites

None

If available
wonld grow

SORI_MALE

Farmers
interviewed
did not plant

Rabbit
Boars
Ducks

Don't.
exploit

#'BOTO

1 farmer: no
yield

1 farmer: Hov.
250 kgs. Fellah
150 kgs. Millet
wife harvested
B0 kgs.

On the
panicle

Consumed

Jujube
Gigélé
Mourtode
Balanites

Planted gum

in Halo in
nursery

Will transplant
to Dieri

Other Lrees
died.

BABADE

Farmer

In the house

Consuﬁed

Farme:s
interviewed
did not plant

No wild life
since the
drought

Not.
exploited

Jujube
Balanites
Mourtode
Diabe

All died

Balanites
Jujube
Gigélé

None

TIEREL

Farmers

interviewed
did not plant

none

100 trees in
a plot
"Projet
Regeneration®

nene


http:Balanit.es

IREES FOR FIREWOOD

Names

CITRUS

+ BANANAS

[o)]
~

MANGOES

DATE. TREES

OTHERS

LIVESTOCK
goats: No.

Diseases

Feeding Practices

Sheep: No.
Diseases

EONDOU

Kelli
Balanites
Gawd {
Thiangi

None

None

None

Village Farmers
20 6

SORI_MALE

Nune now
Last lot
did not
yield

Tried but
never
produced

None currently
Last group
of trees
did not
jeld.
lave a
severe
termite
problem

Village Farmer

Numerous 1

Grazing
open pastures

tNumerous ¢

M°*BOTO

Gigéle
Namad{
Boul by
Barkewy
Gawd i
Planted
Neem
prosopis

(5 ha.).
Mone

Norie

None

Village Farmer

-

1000 10

Tiro
Fecco
Dioffé

1000
Fecco

ro

Balanites
Gawd i
Gonakier
Trees arn
some distance
from tie
village

(25 kms)

None

None

None

Village Farmer

700 0-3
Grazing

open pastures
800 0-3

BOLO hOGO

Forestry
project:
16 ha. shade
1 ha. fruit

Djalanbani
Gawd i
Balanites
Kelli

Ebony
Ju jubu

None

None, will
be part of
forestry
project

None

Village Farmer

80 physiological

infirmities

If" shortage of
food-use
sorghum

corn

tice stalks

37-10
Goumi
Nowondé

Gawdi
Guel }ode
Jujube
Balanites

Koyli from
Senegal

Existed with
research
station

3 tirees near
house

Village Farmer

60 0

50 0

TIENEL

Gawdi
(Acacia
nilotica)

In the garden

None tried

10

Village Faimer

100 0
Gale, Pietin

Open, free
grazing

600 3



Feeding Practices

Cattle: No.

Diseases

Feeding Practices

Donkeys: No.
Diseases

Horses: No.

891

Diseases

Birds

INTERACTION BETWEEN SEDENTARY
FARMERS AND NOMADS

FONDOU

Moors camels
damage the
crops.

Moors cut
tree branches
to feed
animals
Exchapge

wild fruit
for miliet.

SORI_MALE

Grazing
open pastures

10 1

Grazing open
pastures and
forage

50 0

NOTE: Village

M'BOTQ

4o

Nedo
Thiarou
Yeedo
M'balere
Kourel

30
Juko
Tietale
Fira

3

Juko

donkeys (not herded)

are a serious
problem in
the fields.

No interaction
Free roaming
canels
(unattended)
cause heavy
damags in

the fields.

Competition for
water out of
one well.
Animals*
damage crops.
Nopiads

sell mi)lk.
Nomads buy
millet.

BABABE

Grazing
open pastures

200 0

Grazing
open pastures

200 0-1

35 0

Syndiiotic
existance
Each side
respects the
law.

There is
compelilion
for water and
pastures.
There has been
some crop
dannge bLut,
always
settled.

BOLO DOGO

Sorgh:im
Corn, trice
Food shortage

All died;

200 before
drought

Use pastures
as forage:
Belweldi
Thiondi
Sologopo

Animals (camels
cattle, donkeys)
eating crops
and graze in
fields. Ex-
change millet
and rice for
butter, meat
and milk.

N'GOREL

All died

Camels big
problem
(damage) .
Nomads come
down to buy
tea.

Exchange
other products
also.

TIENE;.
Open, free
grazing

20 0

Botchel ism

Oven grazing
some forage

10 0

10 1

Little to no
positive
interaction.
Camels cause ¢
lot of damage
to their crops



F1SHING

OTHER SOUiICES OF INCOME

Seasonal Migration

691

Where

local Off-Farm Employment

Farm Laborer-
Remittances

EQNDOU

In rainy
season for
consumption

Use to be a
Jjanitor in
Dakar

Migrate
after
harvest

Wood
selling

Son sends

money
Pensions

SOR! MALE

Traditionally
it is a
fishing
village

How they fish
about 1 hour

‘a day

The Yiver
yields very
little fish

Nunerouvs
emigrees:

17 in France
and about
100 in

West Africa

Charcoal
producers

Rely on

the
remittances
Some pensions

M'BOTO

In rainy
season for
consumption

Lot of
migrants
Nctt, France
Germany, U.S.
18-35 yrs:80%
sell milk
(wives)’

30-80 um/day
for milk sold
Brother sends
him money
Remittances
from emigrants
important to
his village:
Development
fund from
enmigrants
helps build
mosque, well
dispensary,
and school .
Pension

BABARE

Do part time
fishing for
household

consumption

30% of the
village nen
elsewhere
in West
Africa

In the
village

BOLO DOGO

Important
throughout
year

Oct.ober best
time

Will sell if
they catch
more Lhan they
can eat
Fishing village

Fishing
Pensjon

N'GOREL

Very important
Lo viliage
Sell to other
villages
Oclober best
time, Jjust
after rainy
season

10X of village
migrated

Many work in
Senegal

Work for
SONADER-
vard.
oranic
Leacher

TIENEL

Fishing was
important, but
is no lorger
worth it

It they have a
good  catch,
will sell

Involve many of
the young,

aclive persons
in the village

Many work in
Boghé,
Nouwakchott
and Senegal

some



LT

o

CHFDIT

Sources

ENERGY SOURCES

AREAS OF RESEARCH

Elicited from Farmer
Constraints

FONDIOU

No credit
assoclation.
Family
members
work 1n
other
viilages.

Wood fuel
mostly from
Senegal

Need pump
for well.
Need (ences.
Lack
material

for making
fences.
Water to
irrigate.

SORI_MALE

SONADER
(materials)
Loans given
by local
merchants.

vood fuel
and
charcoal
collected
by the
women and
children

The lack of
water for
irvigation is
a serious
problem.
Grasshoppers,
crickets and
other insects
have badly
damaged
crops.

Boars have
damaged
crops.

The amount
of labor

and the age
of farmers
is a
constraint.
There is no
extension
with regards
to fruit
tree (or
orchard) .

The rice
cycle is

toe long.

The farmers
conside:

M'BOTO

Wood fuel

Water access.
More educatjon.
Lack of food

in March-June.
Tools to work
Jand with.

Need fertilizer.
Want a dam in
marigot (built
1 but washed
away).

Wenen want
grinding

mill.

BABABE

SONADER
(naterials)

Wood fuel and
sone charcoal

Lack of adequate
and appropriate
material and
equipment to
reduce the
labor burden

and inprove its
efficiency.

The irrigated
area s very
limited.

The lack or
deficiency in
the availability
of household

and drirking
water.

BOLO DGO

Have coop shop
but. don't give
credit

Hood fuel:
Gawd i
Balanites
Pjalaubane
Grewia bicolar

Want to expand
perimeter, it
is small.
Crickets gre
real problem

in Yalo.

Pump broke dowr..
Problem with
SONADER amd
fertilizer and
gasoil-didn't
pay SONADER.

Too many parcels,
pump doesn®t
have capacity.
l.ack ¢f millet
seeds and overall
seed shortage.
Tools to
cultivate.

N'GOREL

Coop shup will
lend money,
sugar and

rice :

Sell sorghum
to coop in Feb/
March

Buy rice or
sorghum in
Sept/Oct..

Wood fue)

LLack of food.
Machinery or
tools for
labor.

~ Motor pump.

Want Peace Corp.
Fence.

Tools for
garden.

TLEREL

SONADER
none other

Wood fue] and
chatcoal

Insufficient
food in the
village.

Lack the
production
input.

Garden pump
is too old

(7 years)

and broken
down.

They have not
seen any
effective
research in 5
years.
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Reconrmendations or

Interventions

FONDOU

Early
maturing
varieties;
they have
fellah and
cowpeas,
dimeri in
70 days
Thioandi:
60-70
days.
Especially
want rapid
varieties

of sorghum.

of

extension
help a
serious
factor
contributing
to lLhe
overall

low
production.

Would 1ike
varieties
that require
less water .
Bet.t.er methods
to control
the lnsects
and birds.
Better
disease
control.
Appropriate
machinery
and crop
techniques
to improve
the labor
efficiency.
Develop crop
varieties
(rice in
particular)
that have
short
maturing
cycles.

M'BOTO

Need short
season on
cora .

Find a way
to build a
dam in
marigot.
Find
productive
varieties
to make
production
sufficient
for
consumption
in village.

BARALY:

Would like to
have a high-~
yielding short
cycle rice
variety in
order to
ensure 2 crops
per year in
the perimeter.
Fellah
varieties

with increased
yields and that
are bird
resistant.
Improved
millet
varietijes.
Would like to
see¢ sone
forage
research.
Would like to
see
reforestization
in the Walo
with
appropriate
and fast
growing

trees for
firewood.

HOLO. DOGO

Early maturing
varieties .

To get beack
the varieties
they've lost
f.e. millet.
Control of
water.
Protection of
crops.

N'GOREL

Prefect at Boghé
wants reseuarch
to focus on
early matur ing
varleties.
Vegetsble sceds
Millet

They want high
yrelding
varieties with
short cycles.
Vant high
ylelding rice
varieties.
Would like to
see direct
sowing of rice
instead of
transplanting.
Welcome crops
systems trials
1n order to
have two crops
per season (at
present are
trying rice
and sorghum).



SUMMARY OF RESULTS FOR FARMING SYSTEMS RECONNALSANCE SURVEY

LT

Varjables
OLO OLOGO DARF{. BARKA DAR ES SALAM N*'BAR WADJ]1/ TFKANE GANI
KAJRE
I. Village
Eharaoteristios
Size of Village Population 20060 1440 1980 700-800 2200 1500
Families (F) or Households (H) 30u4(F) 180(F) 198(F) 115(F) 350(F) 200(H)
Schools :Fublic (P) Koraniz (K) 1(P) 1, Bilingual 1(P) 1(P) » 1(P) 1(P)
College (C) Private (S) under 1(K) 2(K)
construction 1(S)
Number Classes 3 3 3 8(P) 2
10(K)
Health Clinics 1 (PMI, 1 dispensary 1 (not — .1 PH] 1 fully
projected) equiped) operational
Pharmacy —— None _— — Projected —
Markets Permanent Permanent —— ——— Permanent Permanent 3
1 boutique 6 shops 1 boutique 12 boutiques
Government Shops —_— District-Chief —— —— Arendissement., Gendamery
Agriculture plus Customs
Extension numerous others  Others
Access to Roads Dry season Bad - in rainy Fairly good Dry season road, Dry season road, Dry ceason road
road season year round otherwise river water access
access
Access to Water 5 wells 6 wells River only 3 (not used) 6 wells and 3 wells,
(2 saline) 1 drinking water marigot river
Cooperat.ives —_— Homen's coop Several 2 1; 90 menbers _——
Milling Operations —_— No 1 (broken 0 (use the 1 3 for Sorghum
down) one in Dar 1 Rice huller 3 for Rice
Es Salam)
Gov. Project Interventlici:s Did have SONADER SOHADER SONADER SONADER (Base) SONADER
SONADER
Other Projects Peace Italian Project Feace Coip Peace Corp —— Croissant Rouge
Corps for perimeters Peace Corp
CARITAS-wel s
II. Demographic Characteristics ( Rundown — —— Very poor Prosperous ————
Village) villape Tewn

Tr it

Hatlia oo 205

Povio e

Hovboewii e

Fion -0 QY1

Heaviwaniay



Region/District

Size of Household

No. of Wives

No. cf Children

No. of Other Household Adults

Education of Farmer

Age of Farmer

II1I. Farm
Characteristics

No. of Parcels

lo. of Walo Fields M.

Mauritania (M)
Senegal (S)

S.
No. of Falo Fields M.

S.
No. of Fonde Fields M,
S.
No. of Dieri Fields W
S.
Types of Cultivation
IV. Cropping batterns

Major Crops Grown

OLO 0140

Ri-akna
G

Partially
educated

€5

Village Farmer

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes

No

Majze
Sorghum
Hillet
Cowperas
Tomist.oes
kg
Squash

DEIEL BARKA

Brakna
10-12
1-2
6-10
0-2

Reads/writes
little

late H0's

3 total .7 ha.

Yes

Yes

No

Denr i
Sorghium
Wil ermelon
(kra
Cowpens
Rice

NHITY

Bl seus

DAR BS_SALAM
Wolof

Trarza

9-10

1-3

8-9

No formal
educatijon

53

Viilage Férnexs

Yes 2 ha.

Yes 9 ha.
Yes 2 ha.

None
Yes
Yes

None

None

Sorgham
Cowpeus

Swecl Potatoes
Squasih

Makka

Sovedatt
Thotamty

Verp

HIBAR WhbL11/
KA LRE

Trarza

15

2

6

5

No formal
education

40

Village Farmers

Yes None
Yes Yes

Yes -——

Yes

Yes None
Yes Yes
Rice

Sorghum

Maize

Cowpeas

Peanut.s
Watcrmelon:

TEKANY

Trarza

20

18-20
5-6

Educated

48

Village Farmers
———— (mners

Yes 3 fields

large
land
holdings

Yes lLarge
holdings

Yes 1 field
900 m.

Yes Yes

Yes 1 ha.

Yes 0

Yes 0

Yes 0

Rice

Majize

Sorgtuan

Coupeas

Melons

Smeet Polatoes

(¢ FE3H
Jucehing

GANT

Trarza

15

10

Village

Yes

None

Yes

Yes
Yes
None
Yes

None

Rice
Cowpeas
S ghun
Millet
Maize
Squiasih
Zuechini
Okra



Length of Fallow for Dieri
Dieri Last Planted

Dieri Last Harvested

Walo Last Planted

Walo Last Harvested

Fonde Last Planted

Fonde Last Harvested
[
) Sequence of Crops for Perimeters

V. Irrigation Systems
Type of Perineter

Perimeter Area

Farmer's Cropped Area

Pump Origin

Pumgy Make/Size

Maintenance

OLO OLOGO

DAREL BARKA

1981
1979
1985
1986
1970
1970
Previously
grew rice,
now grows

nothing.
Note:

1 perimeter
last planted
in 1981, the
other in

1984
2 perimeters

Small

total 43 ha.

0.1-0.1 ha.
U. K

Lister HR 2
SONADER

Corn
Sweet Potatoes
Zucchini

Tomat.ces
Melons

1973

1975

1983

Used to do
2 seasons

Large: 1985

250 ha.

.2-.7-5

France
Jtaly

Agrom; vm

SONADEY

DAR_ES SALAM

Beleye
Pourdi
Samba Souki

1950's

1985
1986

Rice

3 perineters
Smal]

3X20 =
60 ha.

0.16 - 0.4 ha.

2 ltalian
1 Dutch

VM5 (2 cyl)
2 ¢yl

SONADER

N'BAR WADJI/
KAIRE

5 years
1981
1979
1985
1986
1970
1970

1) Rice

2 small
1 small

25x35
20

0.225
0.265

0.25

2:1&U4 years
CAPRAR]

all 2 cyl

SOMADER

1985
1986

Rice

3 perimeters

Small

28-10-20

13 parcels

(2) Italian
(1) German

2 eyl

SONADER

GAN1

Hibiscus
Tonatoes
Watermelons
Sorrel

1982

1985
1986

(1) Rice
vegetables
and corn

About 1
perineter

Small
224504345
+3420417+
(51)= 171 ha.

0.16 ha.

Italian
British
Gerpan

1& 2 cyl
SOMADER &

private
T nt onnnee



Operator

Availability of Parts

Canals Lined

Condition of Canals

Rainfall increases:
Abandon/Stay

VI. Rice

HUater Application Frequency
No. of Cultivations

Varietijes

Other Crops in the Field

Diseases and Pests

Inputs Used (Fert. Insecticide,
ete.)

OLO_ DLLGO

None

Very
difficult

Unlined

Deteriorating
Note: 1
private
perimeter of
25 ha. last
planted in
1978

Have not
planted rice
due to lack
of funds and
functioning
pumps.

DAREL. BARKA

Local
pumpist

Difficult

Unlined

Jrrigate some
parts by
gravity

1983 )ast
time

Every 10-15 days

1-2 times

TNA
IKP

Covpeas
Vegetables
Sorrel
Okra

Insects
Crickets
Wind
Borer

UREA 4
phosphate
first after
transplant,
ERry

rice headang,

St not awag e
of une of fert.

DAR ES SALAM

3

SONADER provides

(ouL of Tekane)

Unl ined

0.4 ha.

Every 17 days
Mnce/year

Chiuchungway
IKP
Tishun Natijve
™

None

Borers

Fertilizer

2 applications
50 ks 0.4 hia.
atter
transplant. and
at. heading,

N'BAR WADJ 1/
KATRE

2

1

Difficulty in
obtaining parts
Have had no
pump trouble

Unl}ined

Fair/
good

Kaire
9 sacks=.81 tons
others =.9 tons

Keep floaded
One

Did not know

None

Birds and
animal s were
3 problem

URE.A:
1.5 sacks/
pat cel

TEKANE;

2

Easily
available

Earthern,
unlirned

Good

Farmers have
groWwn rice
for approx.
19 years

Every 2-4 days

One

Tistiun Native

TN
™
IKP

None

Epis blanc
Borers
Grasshoppers
{ther Insects

ne farm had
insecticyde

but. did not use
it.

Ao
Ibosphate (F)
UREA (1)

SN0 ke /ha.

ANt

Various

From Rosso

Unlined

Poor

0.66 ha.

Every 15 days
Once/year

TiW
IKP

K55

Hone

Borers
Insects

Phosphate:
U4 kgs/plot
UREA:

Y kgs/plot


http:sacks=.81

Amount
Timing

Fencing:Timing

Hho

Land Preparation (Mech. or Han.)

Timing

Planting:Time

Who

Weeding: Time

9LT

kho

Harvestng:Timing

Who

Threshing:Timing

Who

Storage Method

Milling

Harketed/Consumed

Use of Straw

0LO_OLOGO

DAREL BARKA

Dam; dike
Do fence
Cooperative

Manual, used
to use
tractor

Manual, 2-3
times

(1) after
first
application
fertilizer
Family

End of Oct.
7-20 sacks

Consumed

For animals

DAR ES SALAM

Manual

June-July

Family

Obtained
21 scaks
Family

In sacks
in. stores

To pay SONADER:

53 sacks
The rest is
consumed

H'BAR WADJI/

Manual

April-dune

Septemt ar

Family

Farmer

January

family

Family

In sacks in
the house

To SONADER:
1 sacks
The 1est is
consumed

Rurned

TEKANE

Villagers

Manual - group

work

Takes 2
months

September:

Some broadcasting

Farmer &
laborers

2-3 times

Farmer &
labcrers

It takes 3
weeks
Farmer &
laborers

SONADER

In sacks
al home

To SONADER
and for
consumption

Collected for
the animals

GANI

None

Manual

Men &
labor

July-August

Family

Used STAM (a
selective
herbicide)

October

Right after
harvesting

In sacks

Mechanical

Marketed in
Rosso, CSA
Part.
consumed
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VII. IRRIGATED S2RGHUM

Yields

Water Application Frequency

No. of Cultivations/Year
Varielies
Other Crops in the Field
Diseases & Pestis
Inpuls Used (Fert. insecticides,
etc.)

Amount

Timing

Land Preparation (type)
Timing
Planting:Timing
Who

Fencing:Timing
Who

Weeding:Timing
Who

Harvesting:Timing
Who

" Threshine: Timing

Yho
Storage Method
Hilling
Harket.ed/Consumed
Usze of Straw

VIII. IRRIGATED CORN

01O 01.0GO

Perimeters
not. planted

Pe: ineter
nol. planted

DAREL BARKA

Some grew it
SORADER
wouldn®t

let them

UAR ES SALAM

Farmers
interviewed
did not plant

Farmets
interviewed
i not preay

N BAR WADJL/
KATRE
Farmers

intervieued
did not plant

Faimers
interviewed
did noet oy ow

TEKANE,

Farners
interviewed
did not rlant

Farmers
interviewed
did not prow

GANI

Some farmers
planted as
wind breaks
for
vegetsble
gardens

very littie
does not do
well like rice

in the gardens

by hand

Farmpers
inLervievued
did not o
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IX. HARKET GARDENS

Water Scurce

Location

Crops Grown

Marketed/Consumed

Independent/Cooperative

X. RECESSION SORGHUH (Walo)

Area Grown

No. of Days Flooded

Varieties

Other Crops in the Field

OLO 0LOGO

(1) 1.5 ha
(2) .25 ha

(1) River-by
hand (pump’

down)
(2) Well by

hand

(1) Riverside
(2) By village

Cabbage
Carrots
Onions
Potatoes
plus otber
vegelables

Consumed

2 cocp's
(1 Halpoular
1 Moors)
pump has
1 eyl. -

2-15 ha.

15-90 days
from July

Samé Red

Sané vhite
Thiotandi

Cowpeas

DAREL_BARKA

Marigot,
motor pump

Cabbage
Lettuce
Fggplant
Tomatoes
Onions

ot
inundated

UAR ES SALAM

Converting a
20 ha. perimeter

to a garden

River

Near the
river

1-5 ha.

2 months

Fellah
Samé

Sewil
N'Daneri
Sanbo souki
Dabity
Mariam Faty

Millet
(Thiotandi)

N'BAR WADJL/
KAIRE

Garden

Puny from
river

Riverside

Onions
Lettuce
Cabbage
Potatoes

Marketed

Same pump as

for the
perinpeter

Farmers

land in Senegal

TEKINE

River (pump)

Riverside

Cabbage
Potatoes
Beans
Orions
Tomatoes

Marketed &
consumed

Cooperative

2.5-3 ha.

30-50 days

Sainé
Fellah

Compeas

River (pump)

Near the river

Potatoes

Corn

Tomatces

Onions

Cabbage

Hibiscus

2.5 bha (grivate
perimeler
Tomatoes

Markeiea in Rosso
and Nouakchott

Private and
cooperatives
women have

6 ha. of
gardens

3 ha.

Sambo Souk |

Cowpeas
Waterme)ons
Squash
Zuccebiani


http:perinmt.er
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Diseases & Pests

Inputs Used (Fert., Insecticides,
etc., soil preparation)

Amount
Timing

Planting:Timing

¥ho

Fencing:Timing
Who

Weeding: No.
Tirning
Who

Harvesting: Timing
Who

Threshing:Timing
Who

Storage Method

Milling

Marketed/Consumed

Use of Straw

XI. RECESSION CORN (Walo)

OLo OGO

Smut
Insects
Birds
Animals

Seed treated
Also washed
seed in

urine (against
smut)

Sept.-Oct.

Family

None

1or?2

Nov.-Dec.
Farmer,
men & boys

Mid-Feb
to March
HWomen or
family

Morter

Consumed

Collect as
forage for
animals

Farners
interviewed
did not grow

DAREL BARKA

Collect. as
forage for
animals

DAR ES SALAM

Sout
Crickets
Camels

Seed
treatments

1 matchbox

4 kgs.
Insecticide
50 kgs. around
the fijeld

Octobef

Family &/or
wives

None

none

Later part
of Feb.
Farmer &
family

Stored on the
heads

By the mill

Consumed

Farners
interviewed
did nol. grow

N'BAR WADLIL/
KALRE

Farners
interviewed
did not grow

TEKANL:

Aphiids
Grasshoppers
Other insects

None

use
treated
seed

November
tares 2 weeks
Farver & men

None or branches
Farmer

8 person days/
2.5 hours

1-3 times
Farmer &/or
laborers

Family

On the panicle

Consumed/
shared

Collect as
forage for
aninals

Farnmers
interviewed
did not grow

GANIT

Insects

Worms

Birds

Winds a serious
problem

Seed treatment
only (packets)

November

Family

Hone

guring tws months

Family

Family
Family

On the panicle
or sacks

Consumed

Farners
interviewed
did not grow
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XII. FALO CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert. Insecticides

etc.)
Land Preparation
Amount
Timing
Planting:Timing
Who
Fenceing:Timing
Who
Weeding: No.
Timing
Hho

Harvest:Timing
Who

Threshing: Timing
Who

Storage
Milling

Marketed/Consumed

0LO_0LOGO

Falo last
planted 15
years ago

1 ha.

DAREL BARKA

DAR ES SALAH

60m X 60m

Majize
Cowpeas
Sweet Potatoes

Watermelons
Squash

None

Consumed

N'BAR WADJI/

Maize
Cowpeas
Watermelons

Insects
Aphids

None

November
Family
Inadequate
branch

Farmer

Once

Farmer

Family

Consuned

TEKANE

Up to 2 ha.

Somet imes
Cowpeas alone
Others: highest
Haize & Cowpeas
Lowest—

Sweet Potatoes

Insects

None

—_———

November over
two months
Farmer

Once

Farmer &
laborers

Family

Consumed ;
surplus
shared.

Sweet Potatoes
Tomatoes

Cowpeas
Maize
Squash
Zucchini
Okra
Sorrel

Hibiscus
Makka

Termites

None
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Use of Straw

X111. FONDE CROPPING PATTERNS

Area Grown

Types of Crops

Diseases & Pests

Inputs Used (Fert., Insecticides

etc.) -

Planting:Timing
¥ho

Fencing:Timing
¥ho

Kceding: No.
Timing
Who
Harvesting:
Timing
Who
Storage Method
Marketed/Consumed

Use of Straw

X1111. DIERI CROPPING PATTERNS

Area Grown’

Crops Grown
(Millet & Sorghum)

0LO VLD

Last Planted
15 years ago

Farmers
intervjewed
did not plant
Last plant.ed

_ 5 years ago

DAREL,_BARKA

Didn't plant

Haven't
plant
since

1973.

Some as forage
for the animals,
the rest left
in the field
Farmers
interviewed

did not
plant Fonde

Farmers
interviewed
did not plant.

aninals

Villagers
have nol.
planted

Forde for
at leasl
15 years

Farners
lamnd in
Senegal .

Lant planted
Y years apgo.

Feliuh

TEKANE

Collected as
forage for
animals

Not known
Sorghum
(Fellah)
Watermejon
Cowpeas
Squash

None

Farmers
mnterviewed
did not. plant

GANT

Farmers
inteiviewed
have not
planted

Forde for
several years

Farmers
interviewed
did not plant
mainly because
of the severe
bird problem
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Varieties

Diseases & Pests

Inputs Used (Fert., Insecticides,

etc.)
Land Preparation

Planting: Timing
Who

Fencing:Timing
Who

Weeding: No.
Timing
Who
Harvesting:
Timing
Who
Milling
Storage Method
Marketed/Consumed
Use of Straw

XV, BAS FOMNDE

Wila ;nimals & Birds

WiLD FOODS

Types

OLO OLOGO

Farmers
interviewed
did not
plant

Boars
Gazelles
Monkeys

Jujube
Ralanites

DAREL_BARKA

Fonic
Ralanites
Jujube
Gigélé
Tahhe
Previie i

DAR _ES_SAIAM

Farmers
interviewed
did not
plant

Monkeys

Jujube
Balanites
Tamarins
Paguiri
(Fonio?

N'BAR WA
KAZRE

Watermelons
Peanuts
Cowpeas

Farmers
interviewed
did have such
land

Boars
Jackals
Monkeys

Children

col tect. wild
frujt
Balanites
Juijube

TEKANE

- t

Farmers
interviewed
did not
plant

Boars damage
crops

vicks eat the
grains.

Boars

Jackals

Ducks

Small wild
fruit.
Palanites

GANI

Farmers
interviewed
did not plant

Balanites
Ju jube


http:Balanit.es
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GUM ARABIC

Avajlability

Economic

Utilization

TREES FOR FJREHOOD

Names

CITRUS

BANANAS

{ANGOES

DATE TREES

"THERS

OLO_0LOGO

Plenty

None

Gonakier
Acacia
radiana
Bauhinia

None

None

10

DAREL BARKA

Died out
'73-'74
Use to

harvest gun
Would plant

if they had some

Gawdi
Balanites
Acacia senegal
Jujube
Gonakier
Thilouki
Koyli

Use to grow
bananus,

and mangoes,
but all died
last year due
to lack of
water.

See above

See above

DAR_ES SALAM

The drought
killed many
of the trees

No longer
tap the
trees

Gawdi
Balanites
Jujube
Koyli

Lemon
trees

50 in
plantation

50 or more
in a
plantation
infested by
termites

KAIRE

Many

Do not exist
because trees
give no gum

Capparis
colimboza
Capparis
decidua
Gonakier
(excellent for
charcoal )
Jujub

Gigilé

None

None

None, tried to
plant frujt
trees but they

all died probably

d.e to termites

TEKANE

Not exploited

Gonakier
Gawdi

Very few

Date Palms

Gonakier

Lemon trees

None

Guayave and ather

dat.e palms.


http:termit.es
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LIVESTOCK
goats: No.

Diseases

Feeding Practices

Sheep: No.
Diseases

Feeding Pra -ices

Cattle: No.
Diseases

Feeding Practices

Donkeys: No.
Diseases

Horses: No.
Diseases

Rirds

INTERACTION BETWEEN SEDENTARY

FARMERS AND NOMADS

FISHING

0LO_OLOGO

Village Farmers Village Farmers

60 0

Open grazing

20 11

Open grazing

32 9

Open grazing
mainly

30 1
y 0
Positive
interaccion
with the
nomads.

The camels
badly damaged
the Walo.
Also, they
contaminated
the water.

They claim
there are no
fish in the
tivesr to

DAREL BARKA

100 7

Physiological
infirmities
Growth on
mouth

50

Extensive
open grazing

20
Tousser
Open grazing

10 1

Serious
problems
cattle and
camels doing
crop damage.

Fish (not.
manv) in
marigot.

DAR_ES_SALAM

Village Farmers

100 (village)
includes
sheep

Misere
Physiological

Food shortage
Extensive grazing

(=ee goats)
Meteorisme
Food shortage;
extensive
grazing

50 none
none

Food shortage
extensive
grazing

n ——

20 —_——
Nasal
congestion
Stomach ache
problems

Nomads camels
do

extensive
crop damage.

Fishing is
important. to
the viilage.
bt riw there

N'BAR WADIL/
KAIRE

Village Farmers

100 0

Open grazing

0 0
Open grazing
and forge
2 0

Open grazing
and forage

10 Z
7 e
There is

competition
for resources.
Camels do
considerable
damage in ihe
Walo and the
perimeters.

Ho fishermen jn
the village.,

TEKANE

Village rarmers

200 0-4
Open pasture
grazing

300 0-6
Open pasture
grazing

100 0-5
Open pasture
grazing

20 0

50 0-2

They have no
problems with
nomads that
have small
animal herds.
They have
serious
problems

with camels
that. have
destroyed

up to 60%

in the Walo
and 10% in
the perimeters.

Fishing exists
Very little

s caught

In pact & yeanps

GANT

Village Farmers

—— 1

ro

—_— 0

—— 0

— 2

The farmers
allow the
nomads herds
to graze the
stubbles,

but nomads
aminals have
been causing
considerable
crop damage.



OTHER SOURCES OF INCOME

Seasonal Migration

Local Off-Farm Employment

G8T

Farm Laborer-
Remittances

CREDIT

Sources

ENERGY SOURCES

OLO OLOGO

Some milk
is sold.
Main source

is charcoal.

More than
30% of

the village
migrate.

Charcoail
production

None

SONADER

none other

Wood fuel
Sell
charcoal

DAREL_BARKA

Repair radio
and watches

Some go to
Rosso
Senegal
Boghé

Nkttt to
work

Charcoal
production
is very
important
source of
income

Soihe

Borrow food
from
merchants at.
no interest.
SONADER

Wocd fuel
Charcoal

DAR ES SALAM

fish.
Best time to

fish is Nov.-

Dec. when

floods recede.

30% of the
village
migrate to
Nouakchott
Rosso,
Nouadhibou
and Dakar

Some charcoal
production

Yes, some
remittances

SONADER
(materials)

Wood fuel

N'BAR WADJI/
KATRE

70% of the
village have
migrated to
Nouakchott
and Senegal

Some remittances
pensions

SONADER
ReticentL in
giving at
present
because
cooperatives
have over
1h00,000 um
debt.

Some
commercial
credit.

Wood fuel

TEKANE

Many emigrants:
50% mainly
functionaries
and students to
Europe, USA &
West Alrica

A number work
as laborers

Some remittances
Pensions

SONADER for
materials.

Up to
690,000 um
per crop

No carry over
debt.

Wood fue]
and some
charcoal

GANI

Sale of fish

Pensions

Obtained credit
in Nouakchott

wood fuel
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AREAS OF RESEARCH

Elicited from Farmer
Constraints

OLO OLOGO

The major
1roblem is
he indebtness

of the

cooperative,

Thus no

perineters

had been
planted.

Lark of

water

(drinking

water).

The village

is isolated

in the rairy
season; it is
inaccessable.

Pumps are

broken down

and lack
equipment

to work the

fields

properly.

They do not

have the

means to
keep the
pumps
functioning -
or to
maintain
them.

Lack of food
is a serious

problem.

Birds and

animals (boar)

devastate
their crops.

Perimeters

are not

level and
are now in
bad shape.

DAREL BARKA

Water pumps
are not
furctional.
Need
machinery
(tractors) for
s¢il
preparation.
Neec fence
around
perimeter.
Food shortage
SONADER

would not

let. them

grow sorghum,
Insects are a
problem.

DAR ES_SALAM

Need more
education.
Size of the
plots are
too small.
They have a
salt protlem.
(salinity)
with the dry
3eason crop.
Rurn out of
forage
between
April and
June.

Do not have
adequate
fishing
equipment.
Lack adequate
food.

Health
problems:
dispensary
lacks
equipment.
Need
machinery
and reliable
pumps to
extend
plots.

NBAR WADJ1/
KAIRE

The major
constraint
is the
incgebtness of
the
cooperative.
There is not
enough food.
The lack of
education
and
educatlional
facilities

for the village.

They nhiave many
health
problems.

Tie Walc has

a serious

weed

problem.

TEKARE

Food shortage
Irrigatated
plots are toc
small or
insufficient
to live off.
Lack the means
and equipment
to work
effectively.
The yearly
debt i3 a
problem
especially with
regards to land
proprietership.
Require more
education.

Much of the
Walo was
damaged by
grasshoppers.
Lack adequate
fencing to keep
animals out of
the fields.

GANI

Birds are a
serious problem.
Require machines
in order to
improve the labor
efficiency per
area cultlvated.
SONADER plots are
too small to live
of f.

Price of rice is
too 1om.

Need fences and/or
fencing material.
The animals are

a serious

problem.

Many people do

not want to

grow 2 crops/year
because of the
fear of over
exploiting the soil.
Problem with prompt
payment for rice-
have to wait up to
2 months with CSA.


http:tracto.rs

Interventions

Recommendations

L8T

0LO OL.OGO

DAREL BARKA

Require
short-cycle
and high
ylelding
crops, so
they can
have 2
crops &
year.

Would

like to
see crops
that
require
little water.
Need
equipment
to improve
the labor
efficiency.

DAR ES_SALAM

Need salt
tolerant crop
or variety of
corn.

Look into the
cultivation
practices:
place corn
and sorghum
on the side
of hills.

N'BAR WADJI/
KAIRE

Require improved
varieties of
rice

sorghum

cowpeas

naize.

Improved

dairy cattle.

TEKANE

hequire a high
yielding, short
cycle samé.
Improved maize,
sorghum,
cowpeas,
varieties.
Research into
piscicuture.
Need effective
and

affordable
nerbicides and
1nsecticides.
Seed packages

with seeds treated
with fungicides.
The neans to make

the land more
preduct.ive and
labor more
effective.

The farmers would
like to have early
maturing varieties.
Want vegetables that
mature at different
times of the year.
Would like to have
types or varieties
of vegetables that
transport well,
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Irrigated Rice

Land Preparation
Transplanting

Harvest

Irrigated Sorghum

Land Preparation
Planting

Harvest

Irrigated Corn

Land Preparation
Planting

Harvest

Dieri Corn
Planting

Harvest

APPENDIX

C

TTMING OF CROPPING ACTIVITIES
JAN FEB MARCH APRIL MAY JUNE JULY AUGUST SEPT OCT NOV DEC
2nd L 1st 2nd
lEE_ 2nd 1st
2nd 1st
2nd 1st
2nd 1st 2nd
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JAN FEB

TIMING OF

MARCH

APRIL

APPENDIX C

MAY

CROPPING

JUNE

ACTIVITIES

JULY

AUGUST

SEPT

OCT

NOV

DEC

Recession Sorghum

Land Preparation
Planting

Harvest

Recession Corn

Planting

Harvest

Falo Farming

Planting

Harvest
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APPENDIX D

LINKS BETWEEN THE ENVIRONMENTAL SYSTEM AND FARMING SYSTEMS

Breakdowns meat
iack of water

—
Low niver levels increase puimis costs

Insuthictent rains reduce }
croplands

B —

Low flioods

reduce ciopland dred

Heavy rans/flash floods
cause erosin.

DO 0 har vest

Hepairs and maintenance

EQUIPMENT

- - = = = e~ = e e e - =

Creditloans and matenals

Migration

-
DLV, 1
INSTHUTIONS

URBAN

- PERIMETERS
Reduced cropped area and yields Falure of perneters 10
decrzase food sipply
’ meel tood needs
DIERL WAILO, FALO, FONDE j
TRADITIONAL AGRICULTURE _ y 9
4

Lack ot

pastures and Destiuction of Sions _

orage vestruction of ciops FARM HOUSEHOLD

indiscriminate hunting
requces or elminatos

Removal of
18S0UICes

Destruction of
environment

-

RIVER Loss ()t'ammals 8
METEOROLOGICAL | t uss of
NS decreases food suppily reserves
CONDITIO DOMESTIC ANIMALS esurve
E o WEALTH AND
Insufticient ! I Loss of herds RESERVES witdlie
(ains reduce dirnirushes wealth
R . Lack of water
pasiuies
causes luss of Destruction of crops i
hends I i ! n WILDUFE i<4
L K L 0ss of vegetation:  tie es .
i NATURAL 3 and shrubs used as luel, todder and ivrage i Proiection of wildhle
_ - Oveion asslands i
—>I PASTURES TRANSHUMANT Dveigrazing grasstands
i ANIMALS GIRM—MINISTRY OF RURAL DEVELOPMENT
— 0 ) - == DIRECTION OF THE PROTECTION
Reduced e tone r OF NATURAL RESOURCES
rangelands cause ) i Petmus g
of torzses
ioss of herds and wildife Vooand !
_ ' contracts 'L
t — =
L > WOOD: CHARCOAL
————— | -
Dvergrazing rangsiands N

Overgrazing rangelands |

Degradation of vegetation and land

NATURAL RESOURCES

insufticient ransitow waler levels recuce natural vegetation

Heavy rams/ilash louds cause erosion on denuded slopes
— DESERTIFICATION —

Sand encroachment/invasion change texture of sois, reduce fertility

CENTERS

Loss of natural foods
and rmedicines

— DESERTIFICATION —
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Variables

Access Lo Markets

Type of Market

Preducts Sold

11.

Items Purchased Every 2-3 Days

Items Purchased Catly

SItLA

Swall
cenler
8 women

Permanent

Fish (dry,
fresh)
Little
Tamatoes
Helon
Diahadyé
Eggplant.
Cougea
Coupea
leaves

Milk

Onions

Rice

Rice (unpeeled)
Salt

Dried onjons
Sorgihwm
Okra

Rice

Bread

Hlik

Fish
Sorginum
Cc:ffee

Tea
legetables
{(only when
oun garden
doesn't
produce
t.e, lack
of water)

Sugar
011

APPENDIX E

SUMARY OF COLLUMIMY LON SURVEY HESUE:.

DIOvVOL TALHAYA LiKSETBA
Large ccnter Periodic ———
100 wonien market
Permanent Only when Perwanent
somethirg
for sale
Al]l vegetables Scaie vegetables ———
Fish Dry fish
Meat
Cereals
(NOTE: Fish im-
portant
source of
revenue in village)
Vegetables Rice Heat (172
Bread Sorghum to | kilo-
Coffee Bread T persons)
Tea Rice
Maggl cubes Hillet
Fisih (mostly
dry)
Sorghumn
Swgar Peanuts (from ——
Salt Senegal ) ’
otl Sugar
Coffee
Tea

0il

HOHPOU

Market funclions
as a regional
center

Permanent

Heat (cow,
sheep)
Gnions
Sorghum
Corn

Hillet

ra (dry)
Qkra (fresh)
Eggplant
Coumpes (fresh)
Coupea (dry;
Flat cake

If woaen
don't Yave
gardens- Vicy
buy vegetables

WAL TOULEL.

2 markels 1 narket

Permaj;ent Permanent

011 —_—
Rice
Tosatces

Haggi cubes
Pepper
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III. Food Items Shared

With Whow
When

IV. Food Items Exchanged

What

Items Exchanged For

With Whom

When

V. Gardens
Characteristics

Organization of Labor

SILLA

Tomatoes

Rice

Other women

Daily

1 ha

100 women
300 meters
from the

river.

First year
of garden
along the

river (faio).

Each woman
responsible
for a parcej

DJOvVOL.

No

Di* f2rent
products

Hlik

Village

1 ha maize

4 ha vegetables

80 women

(10-40 years)
01d women

(volunteers)

water the

garden.

They get

vegetables

for {t.

Men gave

land to the

women.

When there are

large tasks

TALRAYA
No

Exchange

or credit
for goods

Money

Milk

Hlerders

After harvest

1 coop

1 garden

for each

1/3 village
1 garden

each family.

(seeding, weeding,
bharvesting, making

canals etce.
alil women
come to help.)

Coopeiative

LEKSEIBA
No

rirst year
for garden

Each woman
cultivates
oWn paicei

WOMPOU

Yes
Serplus of
meals are

given to
other family
menbers

Hillet
Sorylumn

Milk
Fish
Jujube

Herders/
Senegalese

Some women
have gardens
near the
marigot.

Ho

WALI
No

Always

Yes

Hillet
Sorghum

Mi1lk

Other
villages

Women work
on two parcels

TOULEL

les
food piroduct

village

First year
for this are
Larnd did not

belong to anyone.

To start, ea
women paid 2
um for seeds

Cooperative
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Individually Managed Plots

Vegetables
Grown

Season

Yield

Amount. Consumed

Amount. Sold

Whete
Items Exchanged

Source of Water

Spectal Remarks

SILLA

No

Cabbg~>s
Onions
Carrots

Turnip
Sveet Potatoe

Tomatoes
Lettuce

Hilo
Eggplant
Hibiscus
Mint
Beet

Cold season

10,000 ur/yr.

Half

Half

Locai
market

Among
women

Hand carried
from river
300 meters
away

Water
transported
on head

DJovol.

No

Majze
Tomatoes
Hibiscus
Cabbages
Cowpea
Salad
Onions
Eggolants
Carrots
Parsley
Sorghua
(Fellah, San¥)
Maize

cold and
rainy

'62-83:
80,000 um
'83-6Y4:
90,000 um
'86-85:
lost. crop.

Half (or
private
selling)

Half: money in
in coop fund

Local
market.

No

River
American
motor

pump

(Peace Corps)
1 cyl.

'83-84 yield
sorghom &
majize: 100 kilo

TALHAYA

Yes

Carrots (white
& orange)
Turnip

Lettuce
Cabbage
Onions
Potatoes

Mint

Millet

Majze

cold

Consumed

No

Gorgol Noir
or marigot

Began grawing
vegetables in
last 2-3 yrs.

LEKSEIBA

No

Let wuce
Carrots
Beets

Tomatoes
Cabbages

Peppers
Onions

cold

till now:
1000 um

Half

Ha)f: money
in coop fund

Local
market

No

Wells

Waler shortage
in well

WOMPOU

Yes

Potatoes
Lettuce
Tomatoes
Cabbages
Carrots
Turnip
Eggplant
Onions
Parsley
Cowpea

cold

Consumed

Small part

Local
market
No

Marigot

WALI

1 for family
1 for coop.

Consumed

Products sold
are from coop
parcel

River

Shortage

of water,
Shortage of
seeds

TOULEL

No

Salads
Okra
Peanuts
Carrots
Tomatoes
Cabbages,
Vegetables
in cold
season,
Peanuts &
Okra in
wet season

cold and
wet

Part for
consumption

Part for
selling

Local
market

Marigot

formerly
they

boughit
vegelables
from Senrgnl
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Garden Constraints

Vi. ¥omen and Agriculture

Access to Land (owned or
borrowed)

Crops Grown

Consumpt ion/Marketed

Constraints

VII. Gathered Food
Kinds

SILLA

Water
tranaporta-
tion. Rot

all available

land is
cultivated.
Lack of
tools

Yes

Land for
garden

inherited
by women

Hillet
Rice
Haize

Sorghum

First crop
in garden

dried out.
Animals

DIovol.

Birds
Insecls
Weeds

Repair pump
Crop loss

No vegetables

There are:
Jujubes
Balamites
Guigilé

"Pintades", kind
of chicken, sold

in town

TALUHAYA “.EKSEI1BA

—_— Shortage of
water
Shortage of
money

On On

famlily family

fields flelds

— Rainfed
sorghum
Cowpea
Tomatoes
M=lon

Birds -——

Fruits: Previcusly:

Hourtorde Jujube

Guigilié Gum arabic

gigélé Nothing now

Potté gougoulé

Ju jube

Tree leaves:

lo

Tiatato

Small graias:
paguiri, n'dairi.
Tabbé

Previously; they
exploited gum arabic,
now i is restricted.

WOMPOU

Own field.
Garden

Yes, part
on family

fleld. Harvest

for women.

1) Peanuts
local rice
indigo
okra

2) Hillet

If yield
is high,
they sell
surplus

Camels
Birds

There used
to be many
baobabs, now
dead. There
are some
Jujubes,
mout'isianka
but most of
it is eaten
by camels

WALL

Water source
far away from
garden
Insects

Lack of tools

TOUiEL
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Quant ity

Where

Season

Fishing

Where
VII1. Free Food

Frequency

Most Recent Access

Quantities

Organization

Where

Producls Stored

Metlhod

SILLA

Yes

River

DJIOVOL

Very little

bushes

Fruits during
rainy season

Yes

River

Once every 2-
1 months

6-8 kilo red
sorghum

2 large storage
bins in village

cereals
coWpeas

TALHAYA

Smalll
quantities but

important during

hunger periods

tabbé in
marigots

Fruits in
rainy season
Grains in dry
season

Only when water

Gorgol Noir
Marigot

1-2 times a
year

50 k sorghum
5 k. milkpowder
5 1b. butter

C.S.A. (Comm.
Securjté
Al iment.)

LEKSEIBA
None

Rainy

Fish imported

Once a year

50 k sorghum
5 k milkpowder
5 1b. butter

Government

yes, original
storage bin

Sorghum
Millet

on the panicle

WOMPOU WALL

Small

Only when

they find food
on the way to
the fields.

Rainy

Once a year
distributed

to small family
units (3 persons)

Oct/Nov '85

i sack corn

2 buckets oil/
butter

1 sack cereals
1.5 sack
milkpowder

original
storage bin

Millet
Sorghuim

on Lhe panicle

Only when
water in river

Not at this
time

yes

TOULEL

once a year

Nov '85

5 k butter
50 k cereals
5 k. milk
for family
with 10-11
children

Government
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Quantity

Duration of Suppiles

Loases
How

X. Meals (Composition)
Breakfast

Lunch

Dinner

Other Meals

SILLA

Coffee
Bread
White rice

Rice with

fish
(Thiébonnd jen)

Couscous
(millet)
and fish
couscous
¢millet)
and cowpea
couscous
(rice)
couscous
(sorghun)

No

D.IOVOL

8:00, coffee
and bread

1:00, rice
with fish
Millet wit~
fish
Cowpeas,
Tomatoes,
Carrots

9:00,
Couscous
(millet,
corn,
sorghum)

+ lish +
Coupea leaves
couscous +
Mifk

No

TALHAYA

7:00, coffee

and sugar

10:00 couscous
(rice or millet)
and cowpea leaves.
Then goat or
sheep milk {f
avajlable

12:00-2:00
rice with
fish

8:00-9:00,
Couscous
millet or
sorghum +

fish + cowpeas
leaves + dry
fish « peanuts

LEKSEIBA

2 months
alfter harvest

no

Coffee or tea
Bread

Rice with meat
Rice with fish
{rarely)

Couiscous with
meat

Couscous with
cowpea leaves
Couscous with
milk (and
sugar tf it
is powder or
canned milk)

Ho

HOMPOU WAL TOULEL
Depends on - -
size of harvest
and rainfall.
If harvest is
significant,
storage ends
when next season
starts.
-—== in May -——
or June
no —_— L eeea
Sometimes Coffee and 7:30 bouil]
coffee bread with coffee if
Quinkéliba butter, {f there is
Millet + milk there is money
+ sugar money

Rice and meat
(cow/sheep/goat,
rarely camel)
They seldom eat
fish

Couscous with
meat, and
coWpea leaves
milk afterwards

5:00-6:00,
boulllie (millet)
or white rice

Gniri: sorghum
or millet or
rice (pounded)
with fish or
or meat

Couscous +
cowpea leaves

+ fish

couscous + meat
cousccus + milk

No

12:00 rice
fish or mes
Days withou
fish or mes
then they e
bouillie

8:00,
millet + 1}
cowpea leav
dry fish «
peanuts,
Millet and
cor.pea gral

5:00,
bouillie (m
or rice)
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Snacks

Frequency

Hajor Dishes and
Ingredients

XI. Food Preferences
Meat./Fish

Staple Preferred

Reasons

Dominate Staple

Food Preferred if
More Money

Preferved Dish

SILLA

Hango stems
Tea

Rice with
fish

Rice, oil,
tomato sauce,
Cabbage,
Freah fish,
Salt, pepper,
Carrots,
Turnips

Millet

They like
couscous
they even
pound rice
to get
couscous

Sorghum

Millet
Majze

Hillet

Couscous
(millet)

DIOVOL.

Mango stems
Majze stems
Cake with

tomato suace
if hurgry and
money avallable

Not often

Rice with fish
Sorghum or
millet with fish
Couscous (miilet,
sorgiuam or corn)
+ coupea leaves

+ fish + ofl
N'demiri

Meat

Millet

Taste

Sorghum
Maize
Rice
Hillet

Heat

Couscous
(millet)

Fish

Cake, cowpea
Tomatoes, fish
and carrots

TALHAYA

Mango stemus

Rice with fish
Couscous with
cowpea and dry
fish. Rarely
fresh fish
available

1) meat (small
animals)
2) fresh fish

1) millet
2) sorglum

Taste

Millet
Maize
Rice
Sorghum

Fresh fish
Heat

Couscous
and meat.
Couscous
and ‘mi 1k

LEKSEIBA
No

Rice with meat
Rice + tomatoes
onifons + ofl +
meat + salt

fish

Rice

Taste and
avallability

Sorghum
Hillet
Samé

Rice with
fish (fresh)

Rice with
meat.

WOMPOU

Mongo stems
Don't drink tea
or coffee. Cakes

if you have
money and you
are hungry.

Rice with meat

Grains are
more important
than vegetables
or fish

All types'

Millet
Maize
Sorghum

Fish

Mafé, millet
Rice
Thiéboid jen

WALL

Hango stems
drinks
fritters, tea
peanuts

Rice amd fish
Batter of
millet with
milk

Couscous (samé)
with cowpeas
leaves + fish
couscous with
meat

Samé with fish

Samé
They don't
like rice

Sorghum

Hillet
Rice

TOULEL

fritters with
stmar + ofl
fritters +
sauce of toma-
toes, onifons
couscous &
butler « dry
fish

Cowpea grains
in sauce for
couscous
millet »

coWpea leaves
+ oil + batter
of peanuts and
dry fish

Hillet
Rice

Rice
Hillet

Fresh fish
and millet

Couscous
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XII. Seasonal
Aspeots of Food

Hungry Periods

Foods in Short Supply
During Each Season

Source of Money to
Purchase Food During
tungry Periods

Foods by Season
bry/Cold

Dry iot

Het

Main Staples by
Season

Dry Coid

Dry Hot.

Wet

SILLA

Vegetables,
(In the past,
harvest was

enough)
Haize

rice

maize

rice

DJIOVOL

Summer til}
rainy season

Dry: Mo
vegetables.
tungry (rom
last dry
scason to
rainy season
A1l sorts of
food shortages
during dry
season

Emigrants
Merchants:

little credit,
(money or goods)
Scme women

sell: s0ap,
olives, sugar
From March on:
sweet potstoe
mel lon

cereals

cereals

TALHAYA

They rarely
eat meat,

%oat or sheep,
once/year).
They sometimes

eat chicken

Many animals

die in dry
season
No milk

Emigrants
(not much)

Seasonal labor
or migration

Vegetables
HMillet

Rice + dry
fish, maize
(nearly
finished)

rice + dry
fish

Jujube;
small grains

LEKSEIBA

Rainy season

Rainy season
shortages of
fish or meat

meals based
on milk

WOMPOU

Rainy season

Rainy season

shortage of
fish (bad
access to roads)

Vegetables

sometimes

fish in
the marigot

millet, corn,
sorghum

rice

WALI

Apri)

All sorts of
food in short
supply in
dry season

they plant
cowpea grains
to obtain leaves

TOULEL

Cold season
fish and meat
shortages

vegetables

rice, peanuts
okra, millet
(small
portions)

mi]let
rice
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Rurber of Meals
by Season
Dry Coid

Dry Hot

Het

XIII.

Eaten

Food Habits

Who Eats With Whom and

Order of Fating

Host Inportant Meal

XIV. WNater
Source of Water
Uses

Location
Seasonal Access

Season

How OftLen

SILLA

3 meals

Men

Wowmen

Children
(all et
sase time)

Lunch and
dinner

2 wells:
drinking
water,
R'ver:
washing,
drinking
(except
in Hay,

water {s salty)

Wells in

the village.

DJOVOL.

3 meals

i) wen

2) children
3) women

(men get more
of the meat)

Lunch

7 wells

6 working

for drinking &
household.

4 in center
of village, 3
further away.

River {s further

away .

all seasons

all seasons

TA: HAYA

Somet imes
2 meals,
scmetimes 3

3 meals

2 or 3 meals
(gathered food)

1) men

2) children
(5 years on)
Poor people
eat together

Lunch

2 wells:
drinking &
household

all seasuns

LEKSEIBA

3 meals
children
sometimes 2

if they are
already asleep

1) men and boyas
2) women and
girls

Lunch, because
all fanily
members are
there and
sufficient
quantity

11 wells:

1 is only
drinking
water.

River to
wash clothes
Not far bdut
somet imes
1-2 hour
walit

all seasons
but not
sufficient

WOMPOU

3 ~-3.5 meals

1) men

2) children
3) women
(left overs)

Lunch

9 wells, one

is working

(but espty

last month).
Harigot, not

for drinking,
but for

txrise! old

No water in
dry/bot season
River is 10 min.
away, {f no
witer in marigot

WALI
3

1) men
2) children
3) women

Lunch

16 wells

6 have sueet
water, others
are dirvy.
River for
household uase,
300-800 meters

away .

all seasons

TOULEL

4

They eat a lot
because there
fa a lot of
work to do cn
the rield

wmen and boys
women and
girls

same time

4 wells
during dry
season liltle
water in it
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XV. Fuelwood
Who Col]gcts

When

Where

XVI. Mills
Access to Mills

Casts

Hand Puunded

XVII.
Milling

Time Schedule/Day

Meals

Gardens

Fields

Marketing Activities

Hater

SI1LA

-

none

Pr e a3t ,
into grains
in fields,
to r'lour
at home

each day
6 hours

morning or
aflernocn

mosning

n.iovol.

men

women buy
it, or send
out their
husbands to
gather f{t.
Same for

charcoal

2 mills for
sorghum

1 mill for
rice

during big

tasks: afl

day.

Oher days: 1 hr.

2 hours

morning

TALHAYA
men, women
and children

when you need
it or you buy
it

bushes

buy wood or
charcoal
fuelwood:

200 uwv/
donkey cart

ot - [

in flelds

1 1/2 bours
big meal

all day
chastng birds

none

LEKSEIBA

far sway

3 pleces of
wood/ 10 um

3 mills

vonen at home
Some women

pourd themselves
some go to mill

wailing hours
by wel}

1-¢ huins vack,
Lrowe

WOHPOY WALl

womien, men
and children

f no money to

huy
——== far away
800 v/ 300 uv
donkey cart donkey cart
2 mills 3, only

1 functions
Wortley Y um ——-
home e
to make flour all -~-—-
women go to mill
breakfast 1 hour 1 1/2-2
lunch 2 hours hours
dinner 2 hours
women who have aflernoun
gardens:
afternoon
at ternoon ————
3 hours ———

TOULEL

b, 2 are
working
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Fuelwood

XV1I1I Health of
Children and Mothers

Care of Children

Duration of Breast Feeding

Weaning Foods

Begin Weaning

Food for Child When Mother
Has Ho Breast Milk

Food for Hon-lactating
Women

Food for Lactating
Honen

SILLA DIOVOL,

no PHI PHMI1

no Dispeyisary Dispensary

mothers and = ————-

older girls

----- 2 years,
unless
pregnant

— no

——— from 2 years
old, normal
food

— nermal food,
in 1little
quantities
and bcuilli
and milk

—— no special
food

— no special
food

TALHAYA

Somet imes
when you don't
buy it

Dispensary

mothers, or
other adults

1-2 years

no

1-2 years
normal food

normal food
+ bouillie,
milk, sugar,
rice when
very young

no special
food

cousous with
leaves of
cowpeas (boiled)
+ peanuls.
Sorghum

+ rice powder
(steamed) fish

LEKSEIBA

Dispensary
Traditional
midwives

1 1/2 years

no

no speclal foods

no special foods
because of lack
of means

WOMPOU
Nn PHI
Dispensary
wit t
equipment. If
medical problems
they go to
Sel fbaby or
Senegal
1 year
no

after 1 vear

mothers nearly

always have
milk

batter of
cowpeas (grains)
+ butter

rice with
cowpeas
{batter) +
butter

WALL

Dispensary

Traditional
midwife

1 year

none

milk
bouilli

TOULEL

PHI for
1 year

l-l.§ years

normal food
little
proportions

from six
months

child will die
unless you have
money to buy
tinned milk to
make bouilli.
Only when
mother 1is

dead another
woman will
give milk to
the child

no special
food

no speciai
food. Evening
meals are
good for milk
production.
{unches are
not.
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Food for
Pregnant Women

Food for Women
Just Giving Birth

Occurrence of Diarrhea

Season

Food Used To Treat
Diarrhea Episodes
Infant Mortality

Seasonal ity

Cause of Death
Ratio of Chifldren Who Are

Alive to Children Who Are
Dead

Host Important lllness

Constraints and
Areas of Research

SILLA

Animals in
flelds {not
in gaiden,
women built
a fence)
Toola

Motor pump
Canals
Sceds
Extension
service
Help with
insects

biovol.

right before
birth, eating

less help
deliver baby
easier

little meat,
milk, boulllfe
rice soup with

milk and sugar

regulai

Rice water
usual food

uag

No thiird vield
in garden
because of

lack of materfal.

Exiension service.

Tools

llelp preparing
the sotl.
Hecds

Want 2 tractor
and motlorpunp.

TALHAYA

i€ woney: soup
anc meat; millct
flour, milk

frequenf; 2 or
3 times a month

Sept-Rov

Sept-Nov
most of
children die

diarrhee

Pump for gardens
Fencing

Vegetable seeds
Soil fertilizers

LEKSEIBA

no

not often

Rice water
Sour milk
Bread

2:2

Lack of mean=
to culivate a
perimeter.
Water shortoge
Lack of
technical
assistance.
Tools for
walering.

WOMPOU

only when diet
is prescribed

boufllie

with meet, rice
with batter or
cowpeas (grains)
+ butter

often

always

not high

Hepatitis

8:1 1:00
1:0 2:1

Heasles
Hepatitis

Wonien want
assialance
with new
gardens and
fences.

Lack of water
a problem.
Camels a
problem.

WAL L

none

none

Haintenance
of pumps.
Shortage

of water,
Insects

TOULEL

if mone
soup ul{ﬁ
meat

not high

no
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I. Access to Markets
Location

Type of Market

Products Sold

II. Ttems Purchased Daily

Itens Purchased Every
2-3 Days

Honey speol daily

11I. Food Items Shared

DAREL. BARKA

yes

permanent

Cabbage
Carrots

iloL Peppers
Eguplant
Covpea leaves
Hibiscus
leaves
Baobab
leaves

Salt

Magyl cubes
Milk

Fish
Polatoes
Peanuts
Covipeas
Courn
Sourghuin

Bread
Flour
Corn
Millet
Sorghum
Potatoes

Sweet Potatoes

Cowpea
Peanuts
Wateimelon
Fresh or
dry tish
Milk

Sugar

Tea

Coltee

0il

SUMMAKY OF KELULTS GF GHL COMAME? JON SUKRVEY

.0 ULOGO

yes

pertianent

Dry and fresh
fish

Tonatoes
Onions

Corn

Cowpea

Melons

Little
Tomatoes

Sweet Potatoes

031

Fish
Cowpeas
Vegetables
ete.

no

H'BAKW/WADJ f 7K A ) kit

o

Sometimes
people from
elsewhere
come to sell
produce
Bananas

Dry Fish

Tea

Tobacco (1 woman
amokes pipe)

Oii

Hilk powder
Sugar

Salt

lloL Peppers

Soap
Bananas
Henna
Suuf f

yes,
sonel imes

DAK ES LALAM

[119]

Waict go Lo
Seneral
(eopecially in
bung y period)

0il}

Tea

Sugar
Cuffee
Fish

lu Senegat:
Canned
Lumatues
Peanuts
Omons

GANE

yuu
ulony Lhe
rivel

pertagnent
20 wouken

SHeel Polatoes
Cabbages
Touwloes

Rice

Onions

Melon

Cowpea
Peanuts

Dry Fish
Fresh Fish
Tuato (Puree)

yes
Foud

TEKANE

eastern part
of village

pertanent

Mcat

etc.

thiey sell
everything,
a very large
makel

Norow)
purcliaves

no



HWith Whom
Hhen
IV. Food Items Fxchanged

What

Items Exchanged For

With Whom
Hhen

V. Gardens
Characteristics

e
o
o

DAREL. BARKA ULO O5.ou0

— no
Almost all 130 women
village 1. 5 ha.

women work
10 garden.
120 wonen
started 1t in
1976.

In April
1985 women
paid 100 um
Lo coop
fund for
anuther
vegetable
field
started in
Cet. 85

2 ha.
Before 8Y4
carried
water on
head

M'BAR/WADSL/KALRE  DAR IS salaM

foud ur
noney
(borraring)

fanily or -
neighbors

1 you have ———
nothins to

eat

——— Rice

—— Other
products
e.g. milk

—— stwp or

cther people

For 3 years 275 woner
they Yave a
garder: at the
side of the
river

This year not
yet sowed they
are walling
for seeds

(aid from
oulside)

But they
already

asked the

men Lo
irrigate

their rield
with
motorpunp

They had to

Hebo um

CANL

in tiwes of
feod
shartage

money

milk

Peuls

2-3 Limes/
weel

Gardeus got a
lot of toreign
aid

2 vegetable
gaidens each

3 ha. '
67 women work
in both
gardens

TEKANE

rice

Milk

Sorghun

Salt

Fish
Gathered foud

vutsiders

2 coup gardens:
1) 126 wonsn

2) 19 wonken

1 ha. vegelable
3 ha. vegetable
and rice

3 ha. Rice
divided in 3:
/3 sold

Gy o coup
fund (to buy
seeds and Lools)
/3 15 consumed
173 1s stured
(ontons) for
selling late-
when tines are
difficult
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Organization of Labor

Individually Managed Plots

Vegetables
Groun

Season

Yield

Amount Consumed

Awount Sold

Selling Where

Itens Exchanged

Source of Water

Special

L. Lannn

All woik is
done togethe
1 big parcei

no

Cabbages
Tomatoes
Lettuce

Okra

Sweet Potatoes
Cowpea

Onions
Potatoes

cold season

Coop fund
used for
purchases
and garden
costs

partly
consumed

Partly sold
This year
3 sacks
potatoes
money for
cocp fund

Somet imes
in village,
somet imes
WOmeEn go
to
Houakchott

Marigot
Molorpump
(Lister 1 cyl)
from French
Embassy in

184

LIV IRV Y)

Each woun
has own
parcel

Tomatoes
Cabbages
Carrots
Turnips
Potatoes
Cowpea
Salad

mainly
consumed

Small amount for

sale-too
much went
bad

Local
market

Rlver
Hotorpump
(Lister

2 cyl)

MO BAK/WADD L FKALKE

Not harvested
this year

First year
mostly
consumed

mainjy
consumed

Snall amount
is sold

l.ack of
transport
to sell

River,
carried
on head

DAK b5 SALAM

Each woman has
2 parcels:
1 fur coop
1 for terself

Cabbages
Onions
Turnips
Carrots
Tomatoes
Beets

Eggplant
Salad

Potatoes

Sweet Potatoes
Peanuts
Cowpeas

Mint
Watermelon

partly
consumed

Partly sold
Surplus
money in
coop fund

Rosso (80 km)

River,
motorpumy
fran men,
wamen uvay
for dirosl

GCANY

Lthey work all)
togclher

Cabbages
Tomastoes
Ontons

Turnips

Sweet Potatoes
Lettuce

Corn

(foraerly
tomatoes but
soil s rad)

dry/cold/vet

last 2- 3
years no
high
output,
high costs

partly
consumed

Partly sold

Rosso,
Nouakchot t
or local
narket
Honien go

by themselves

River

TEKANE

Cabbages
Carrots
Turnips
Onjons
Tumatoes
Beels
Eggplant
ra
Lettuce
Sveet Potatoes
Helon

Corn

dry/cold/wet

126 woawn:
12,000 um

Al}! 7or czale
(large
ctetable
garden)

Harigot (garden)
river (rice rields)
3 motorpunps



Hemar ks

Garden Constraints

VI. WOMEN AND AGRICULTURE

Access to Land (Owned,
or Borrowed)

90¢

Crops Grown

Consumed/Marketed

Constraints

DAKLEI). BAKRKA

Women pay
gas, oil
and
maintenance
pumpist
last year
000 um

Thuis year
pumpist
wainted

more, women
refused
Seiling in
town doesn't
produce much
money

Bes{des garden
women have
Irrigated
cornfield

2 ha.

Women have
their own
comnon:
fields

Corn
(planted
in Sept
85

harvested
Dec.)

3 sacks
s0ld

(40G0 um)
money for
diesel,
transport,
coop fund,
and garden
purchases.
2 sacks
consunied.

0LO OGO

Motorpunp
broken

103 of
farmers
with own
fields are
women

Inherited

from father

or husband

Different
crops

M BAR/WADD | /KALRE

DAR ES SALAM

Transport
roblem
egetables

spoiled

Shortage

of tools

for watering,

garden

Inheritance
from hwsband/
father

LANI

Lack of
diese)

Wild Pigs
Caterpillars
No noney
for
fertilizers

yes

Inheritance or
present from
arents or
wsband,
especially

in Falo

Women also have
parcel in
irrigated
perimeter if
they are head
of household
Rice

Vegetables

Corn

Sweet Potatoes

both

TEKANE
Mice: July-Dec.
¢ flelds
March-July

1 field
Oct-Feb

2 vegetable
flelds

Find a market

for their
products

yes

10 wome-: 4ith
inheri.eg
fields

in *85 3000
kgs. Rice
for sale


http:lnheri:.ed

LG?

Irrigated Perimeters

VII. Gathered Food
Kinds

Quantity

tWhera

Season

Fishing

Where

VIII. Free Food
Frequency

Most Recent Access

DAREL. BARKA

not planted
Paguri
Jujube
Balanites
Guigié
Before they

had bananas,
citrus and
mango, but
died lack

. of water

in "84
Drinking
water was
more
important
Gum arabic
died or
didn't
give gum

Dieri

wel season

Few
villagers
fish

3 times/
year

Sept 85

QLo 0Lo

not planted

Jujube
Balanites
{Smal! amounts)

Balanites/

nearby
Jujube/far
away

wet season

Little
fishing in
wet season

River
During dry
season Tish
from Senegal
ar Boghé

once/year

M BAR/WADII/KAIHE

Jujube
Balarites
Children and
women collect
Lhem

3-4 years ago
they tried
fruit trecs
but didn't
wurk because
of termites

wet season

no fishing

Fishermen
come to
sell dry
fish

somelimes
every 4-6
months

Dec. 85

DAR L5 SALAM

Jujube

Baobat:

Pain de signe
Balanitesse
Hateriilly
Fonio

Paguiri

(Small amounts)

wet season

traditional

River (at the
moment '
insufficient)
In wet season
surplus

To all women
of the coop

Feb. 86

LANL

Jujube
Balanites

little
fishing

river

once/year

Nov. 85

TEKANL

yus

Jujube
Balanites
Mango
Daabé

Often other
people bring
in small
quantities

wel season
but because
of droughit
not nsuch
Ltraditional
fishing

river amd
narigot

noy



80¢

Quantities

Crganization

IX. Slorage

Where

Products Stored

Method

Quantity

Duration of Supplies

Losses

How

A, Heals (Composition)
Breakfast

yes

Corn seeds
for next
Yeason,

no other
storage

Coffee
Tea, or
Quinquiliba

S LI

Government

no yield
to store

Tea andg
bread
Coffee and
bread

Tea with
peanuts

1 DA WAL I/ NA LKL

HU kgs. Hed
Sorghm

5 kgs. mlk
5 Ib. butter

Governaent

yes

in houses

Rice
(unpolished)
not much,
SONADER took
most 9lus
rice yield
has railed

in secks

for 4.5 porths

(another person)

only if they
keep 1t too
long

insects

8:00 Bassi
(very find
couscous)
with or
without milk

LBAK kL SALAM

HO sacks
(50 kgs.)
of rice

M bouxes

of oil

34 sacks of
milk {25 kys/each)
3 sacks

dry fish
Blankets
Clothes

Hed Cross

yes

Unpol ished
rice

in sacks

Coffee and
bread
Coffee and
couscous
Coffee and
m1lk

GANY

b sack Sorghum
(L0 kst

5 hiters ol

S k. milk

Government

10 house

Sorghum, on
the panicle
Rice in sacks
Corn in sacks

4-5 months

yes

Insects
Caterpiliars
(they use
powder against
them)

71:30
Ceuscouy

(no coffee,
0o noney for
it)

rarely bread

TEKANE

Rice
Potatoes
Compea

3 storel.ouses
in the village
Only little
quanitites of
Ccovpeas in
family hiouses

Decesber

yes

Water
Rats

Tea or
Coffee

Bread
Couscous

and milk

Rice porridge



Lunch

Dinner

- Other Meals

Snacks

Frequency

Major Dishes and
Ingredients

Hangtl. DAKAA

Rice with
dry or
fresh fish
and some
vegetables

Couscous
with
cowpea
leaves
Couscous
with milk
Couscous
with meat

Frittess
(made of
wheat)
Fresh milk

Hilk based
products 1

H.O 0LOGY

Hice or
sorghum (Sumé)
or

millet with
dry or fresh
fish

White rice
and milk

Cuke and milk

Couscous
{Samé)

and fish or
milk or
cowped grains
White rice

no
Corn if
dvailable

Rice with fish
Rice with
connea leaves
Couscous and
conpea leaves
Couscoirs and
tish

Cake and milk

M BAR/WALSE/KATRE

2:00-3:00
Rice with
conpey and
walermelon
and 0il (or
sorghoum,
whicat or
fonio)

Not ajways
ingredients

7:00-8:00
Couscous and
squash and
cowpea (rarely
fish or meat)

Batter of
sorglum oy
millet

Porridge of
sorghum or
rice ’

Biscuit
Peanuts
Hatermelon
Corn

1f they can,
they eat
everything
there is

Zrirz; churned
milk with
water and
sugar

Is always
cffered to
puest before
drinking tea
They like to
dirink it all
day

AL the moment
Lthey eat nore
sorghum than
rice

DAR ES SALAM

Kice and tich
(dry, 1tcesh)
While rice aud
ikl

Rice and
Compea

Couscous amd
milk
Couscous and
fish

White rice
and milk

Drinks
Milk

Couscous ard
fish
Rice and fish

CANI

1: 30

Rice with fash
(dry or 1resin)
Balter (of
corn) wilh
milk

Sueetl Poutaloes
Wwills tash or
neal

Couscous wilh
rish (plus
cumpea if no
iresh rish)
If Lhere's no
cuusccus they
cal sweet
potaloes
Batter of
sorghun |,
compea plug
oil

o

Sweet Potatoes
and fish or
meat

Also Turnips
Carrols
Cabbages
Lettuce
Batter o
pounded

corn plus
cond-ml ik

LERKANE

liice end Fish
Batter of
Surgtiwn

Hice and
Mif €- Sauce

Couscous (Hice)
and coWped leaves
Mafe

Couscous and

meal or fish
Salad and Fish

Tea and peanuts
Tea and Fritters
Bread

Milk (if
available)

Couscous and
cowpeda leaves
Sometimes they

use cabbages
instesd of

compra leaves
Salad amd fish
Lettuce

Tomatoes

Sweet Potatoes
Eggs

Peppers

0il

Vinegat

Grilled fresh fish
in 0il wlth pepper,
Maggi cubes, salt



0Te

XI. Foud Preferences
Heat/Fish

Staple Preferred

Reasons

Dom:inent Staple

Quantities Consumed

DAREL BARKA

meat above
fish

[IRERNTRVINY

fishermen
prefer fish
Heut (goat
and sheep)
is preferved
above fish

Samé
Fellah

taste

Millet

They rarely
eat meat

Rice once/day
61 persons:
for lunch

10 kgs. Millet
or sorghum

for dinne::

18 Lgs.
cCousSCous

M'BAK/WADI | /KALRE

They 1ike
vegelables
meal above
i"tsh (goat
and sheep
above cow)

Sorghum
Rice

Sorghn

because of

taste, habit,
knowledge of
cultivating.

Rice is

harder

Lo cultivate

and

cating sorghum
1s healthier
than ecating rice.
fice also needs
fish, tamatoes
ad vegetables.
Sorghum needs
oniy sugar, is
easier to prepare.
Rice preparation
13 not easy.

White and Hed
sorglium
Rice

Once/month
reat
once/wveek
dry tish

T persons
3 kgs.
COUSCousS

DAR ES SALAM

Rice twice
a day
Rare eat meat

CANI

Biy sk
abiove Jittle
fish

Millet/Sorghuun
sbuve rice.
Sorghun above
millel.

Rice above corn

Millet: taste
plus increaslng
Guantity plus
vitaming

Rice 15 easfer
to pound

Corn is
difficult

to pournd

3 kgs. 1unch/
3 kgs. dinner/
10-15 persons
meat (goat or
chicken) once/
2 wonths

TEKANE

Fish ubove awot

Samé (neen)
Rice (wourn)

N thiey pournd
rice to prepare
couscous )

Rice
Sorghum

They don't eat
much meat
Rice twice/day



Food Preferred if
More Money

Preferred Dish

XII. Seasonal
Aspects of Food

Hungry Periods

Fouds in Short Supply
During Each Seazon

T1¢

Source of Money to
Purchase Food During
thingry Season

vancl. IAKAA

Dec-Feb
March
July-

Sept
(transport
problem)

Before
harvest is
difficult
perlod,

but thic
time,

they have
nothing so
Lthe year

is difflcult,

Het season

Lo Senegal
help yield
wild food
Family sends
money . Borrow
foud From
merchanty.
Selfi charcoal.

O ulLoLe

fice with
fish

Feb-Sept.

Feb-Sept.
Fish, meat
and other
products

Men will sell aninals.

M*HAR/WADI L /KALRE

Heat
Milk
Millet
Sorgbum
F1sh
Chicken
Towatoes

For lunchs
sorghum with
meat

For dinner;
Batter (sorghum)
with milk
Couscous with
meat

Wet season
After they
planted rice
July-Sept.
Feb i3 also
difficult

July-Sept.
Milk
Sorghum
0il
Watermeion
Corn

Feb:

No Sorghum
because of
weeds, no
corn

No milk

No tomatoes

Emigrants send
money

Muk ing mats
Making cushions
Sell them in
NKH, Rosso,
buy raw
materials jn
Ghana

They buy food
on credit from

DAR ES SALAM

Meut

June-Oct.

June-Oct.
all products
in shortage

CANY

Meat

wet season
Hay-Oct.

In wel season
food shurtages
and village iy
1sofalaj
Transport via
river s
expensive

Storage

Jujube

Selling clothes
Lo purchase
whal avaliable
(rice and
cowped are
more expensive
Lthen)

TEKANE

They have enough
money, Lhey
prefer rice with
fish

Cowpea grains

Hot/dry season:
Fish

Rice
Vegetables
Meat
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Foods by Season
Dry/Cold

Dry/Hot

Het

Season
Dry Cold

Dry ot

Vet

-“Number ol Meals Eaten

by Seasoun
Dry Cold

bDry Hot
Het
XI11. Food Habits

Who Eals With Whom and
Order of Eating

Most Inportant Mea)

(Febl)
2600 ww
goat so
family can
buy 50 kg
rice and
some ol]
Conpea
Wateimelon
Paguiri
Vegelables
Milk

Products
f'rom
marigot
Matermelon

Corn
Rice

they don't
always have
3 meals

Hen and
wonen
apart

Vegetaubles

October:
milk and

f'ish

Ist oen
2nd children
3rd women

lunch

milk

Rice
Millet
Red -Sorghum

noimally 3,
but sometimes
they don't
eat 1n the
evening

Ist nen
2md wonen

Rice

15t men
2nd children
3rd wouen

At the moment
they eat moce
rice. Sorghum

will be
harvested 11
March-April
Hen

Homen (with
children ti}
6 years)
children (6
10 years)
Same Lime

lunch

Rice

Dry Fish
Couscous and
milk

1)

2)
3)

oen  and
youly mer
children
womern and
younyg wolrn

lunch
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XIV. Water
Source

Uses
Location

Seasonal Access
How Often

XV. Fuelwood
Who Collects

When

Where

Price

XVI. Access to Mills

Costs

DAKEL BARKA

6 wells
sometines dry
River last
year not
enougly.

Waler supply
i3 better
Lthis year.
When well dry,
they go
outside
village,

dig wells
(2m) water

dry season
difficult

Some
people
make
charcoal.

No mills

(U RNV NY Y

3 wells

1 works

River water is
used moie
cflen, takes
less time
Elver unly
wait

10 min. At well
Lhey wait up to
2 howrs

all seasons

twice/day

wonen

They prefer
Lo use
charcoal
when they
can pay it.
Otherwise
they search
fuelwood.

1 sack
charcoal
costs
10 um

No mills

M BAK/WAD L /KALKE

Usie to be 3
Lraditionai
wells, now
dirty

Since dam
i1s ready
they drink
river waler

wonien

Once in two
days
Sonetimes on
back, somet imes
donkey .

No mill.
Sonet imes
Lthiey go
elsewhere to
grind, but
transport is
needed to

g0 elseuhere.

3 un/kilo
plus 50 um
transport

DAR ES SALAM

River
for all uses,
5-10 minutes

women

Takes a lot
of time: 2
hours, so
most of the
Lime they
buy 1t.

5 pieces/
10 um

Wonen had
boughtl mill;

broke down, then

repaired.
75% paid by
Peace Corps
25% women

CARNI

3 wells
River

all uses
villaope is
along the
river

all seasons

12 tines/day

HGe

Hauritania

Yes,

private:

3 fur surghoum
2-3 tur rice

2-6 uwkilo

TEKANE

6 wells
Marigot
all uses
Hasti cluthes in
mar igol

Hells: 2-50 meters
Harigot: 5 minutes

all seasons

HOME
It takes all

day so often
Lthey buy wuod

200 um/wagon

Maybe, but
wouken interviewed
didn't use them



Hand Pounding

XVII. Time Schedule

Milling

Meals

Gardens

Fields

F1¢

Marketing Activities

Water

Fuelwood

XVIII. Access to

Hualth Facilitjes

Who Takes Care of Cihldren

DAREL UAKKA

morning

morning or
afternoon

dispensary
PHI

ULO VLG

2 hours

if can't buy

charcoal then
2-3 hours to

collect.

M BAR/WAD L /KA KE

Host of Lhe
Line they
potnnd by hand
al hoane

There are

days they work
There are days
they don't do
anything (In
conlrast with
women from
other villages)

amorning/
afternoon

3 tines/day
1.5 hours

every 2 days;
4 hours

no dispensary
no PMI
no midwife

Sisters or
Grandnothers
Mother takes
children with
her

Older brothers
and sisters

DAR FS SALAM

Wiate mnt) i
Lroken fhey
pouid &l boowe

2 hours
big meal

2 times/day

AN

Al anlervicued
wolneh potnd
Lheasel ves,

al home o in
ithe {ield

while Lird
walching

Hill 15 wo
cxpenslive

2 hours/day

morning

sowet lmes
all day
somel ines
mornlng only

morning 6 times
from river
afternoon 6
tines

2-3 hours

b dispensary
2 midwives
(traditional)
2 male nurses

Children below
6 years stay
ook wilh adult
girl

Others go with
awther in field
Lo belp and to

TEKANE

6:00 they wake up

a lot of time

2-2.5 hours
one big meal

forning and
afternoon

CaC
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Buration of Breast Feeding

Weaning Foods

Begin Weaning

Food for Child When
Mother’ Has No Breast Milk

Sic

Food for Non-laclating Women

Food for Lactating Women

Food for Pregnant Women

Food for Women
Just Giving Birth

Ocecurrence of Diarrhea
tHlow Of'ten

Seasons

1.5 years
and 2 years
it mother
not pregnant

Fresh milk
Porridge

First week:
hot milk
porridge
.hite rice

If mother
looses too
mucih blood
she gets
roasted meat

yes
often

when river

2 years 1.5 yeurs
unless
P egnant

From 1 year From 6 mos
on they they begin
start eating giving
normal food porridge

Goat milk
pouder miltk

(No breast of
other woaen,

al though Moors)

Fresh milk

Batter of ——
sorghwn

Hilk

Butter

no special ———
or extra food

yes exists
very often not often

fearn how the

Ak has Lo be dune
both boys

and girls

1.H-2.% years 2 years

Mothermalk ———
plus soume

porridge of

compes

for Lhe

rest of

Llie children

no special

foud

Cow milk Fresh milk
plus sugar Porridge
Milk powder Milk powder

Peanuts aid —-—
conpea leaves

no special ———

food

no special ———

fooud

Porridge During one month:
Porridye of millet,
meatl and soup
Potatoes
Rice with fish
Normal dishes

yes exists

not often

wel seuason ————
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Food Used to Treat

Diarrbeal Episodes
Practices

Infant Mortality

Seasonal 1ty

Cause of Death

Ratio of Children Who Are

Alive to Children Who Are Dead

Most Inportant
I11ness

Constraints and
Areas of Research

In dry season
they use to
have water
shortage.
The 3 wells
fell dry
ana also
the river
didn't have
water.

This year
the river
is better.
Also,

Lhey built
2 new wells
this year.

In the past

1'1ses

Rice waler
Baobab Fruit
lemonade

not very high

Malaria
especially
during wet
season

Water problem
for garden since
pump broke down.
Hant seeds.

They waut
varieties
(Surghum, Corn,
Cowpea) which
will increase
oulput.

Fence

Toouls

Tawar it
Baobab fruits
Lree leaves

hign

Eye 1llness
Hunger

Not able to
stand

Measies
Yhooping Cough

6:2 (;oung
women
5:6 (0)d

woaen)

Adults:
Rheumat ism
fever

Eye 1llnesses
Stomachaches
Over worked
people

Food shortages.
They want a
dispensary.

AL this ooaent
(Feb.) tLhey
are thrifty
and buy rice,
millet and

red sorghum
which is
aid-food

thal is sold
for cheaper
prices.

ice Waler
Bucbab fruit

not very high

Halaria
Jaundice

With an
irrigated
periaeter

they think Lhey
can belter
overcome the
hungry period
from June-

Oct.

Waler witt
sugen and salt
Docturs forbade
use i
Lraditiunal
Lice leaves

It wurse go to
dispensary

Low, onily
during wet
Season worse

wWel season

Diarrhea

Whooping Cough
Measles

Sale of
veget ables

15 difficult,
Lhey go to
Rosso and
Nouakchott.

They didn't
wmake auch aoney
because they
have Lo pay the
punwist (last
2-3 years).

Guigilé: pourded
Lree Jeave:s 1n
sour milk

Baobab fruits
Kice water

Difficult to flind

narket for their
products (suiplus).

Women don*t have

real debts, wonicn

ate rich.

Lack of & mill.

They want to

expard perineters.
Prebl e of keeping

Lhie Crops.

Market for crops

15 difficult to find.
Aninials eating the crops.

They want on the sides

of Lheir periaeters:

Sugarcane

Bananas

Mango



L1Z

DAREL. BAXKA 010 0LOGO

Lirey went
sutside the
village (if
waler shortage)
to dig holes

(2 meters)

for waler.

Hounen here also
wilk the animals
(a man would
niever do this).
Lack of transport
Tor the vegetables.
In town they are
teo cheap (over
production).
Women have

paid 5000 um

Lo construct
garden.

6000 um for
diesel.

2000 for

hiring use

of ootorpunp.

In corn fleld,
dirty well.

Well in
vegetable
garden has

to be
constructed,
already

started.

M BAK/WAILIL /KA LKE

bBAR 4

LALAM

CANI

I EEANL

Hesew el 1 necessary

to Jouk al the possibililies.
There is a shortege of

milk, swat and fish.

In normal tines they

drink a JoU of mlk
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Variables

I. ACCESS TO MARKETS
Location

Type of Market

Products Sold

II. ITEMS PURCHASED DAILY
nements

Articles Purchased Every
2-3 days

M'HAGNE

Yes

Permanent

Rice

Tomatoes
Carrots
Cabbages
Sweet pepoers
Hot peppers
Fish

Meat

Rice

0il

Fish/Meat
Sweet peppers
Tomatoes
Carrotss
Cabbages

Hot peppers

Sugar
Tea
Coffee

APPENDTX

SUMMARY (¥ RESULTS OF THE CONSUMPTION SURVEY

K'B0OTO

2 markets

Permanent

Vegetables
Sometimes meat
Dry fish

Oil

Tomatcees

Dry fish
Onicns

Black pepper
tlot peppers
Sugar

Rice

Maggil cubess
Coffee

Milk

Soap
Whitewash

F

SORI MALE

1 markel

Temporary

Cnly when women

have time.

01i1
Tomatoes
Onions
Fish

Hot. peppers
Maggi cubes

Tea

Coffee

Sugar
Usually, they
don't buy

vegetables or rice

BULUO DOGO

I market

Temproary

Fish (dry &
fresh)

BABABE

1 market

Permanent

Heat

Fish {fresh
in ice from
Houakchott)
Touaotes
0il

Salt

Oulons

Hot peppers
Sweel peppers
Maggi cubes

Usual
purchases.

CSA sells wheat
for less money.

N'GOREL

No. Market

13 2 km away.

Fizh
Tonates
Cabbages
Onions
Lettuce
Eggplant
Carrots
Peppers
0il

Rice

Rice
Fish (dry &
fresh)

Tomatoes
Sugar

Tea

Coffee

Maggi cubess
Cabbages
Lettuce
Carrotss
Egiplante
Onions

TIENEL

No. Mirket

in Boghé,

2-3 kms.
Wonen go each
day.

Heat (rarel

Fish
Rice
Tomatoes
0il
Pepper

Haggi cubes
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Money spent daily

IXI. FOOD ITEMS SHARED

With Whom

Hhén

IV. FOOD ITEMS EXCHANGED
What

Items Exchanged For

With Whom

When

V. GARDEN CHARACTERISTICS

M'BAGNE

Husband

glves her

money or

millet to

buy ingredients.

40
wWomen

M'BOTO
300-

1000 unv
day for
20 people

Yes
Millet, sometimes
money

Family

If there is
enough

Hen and wonen

in one garden.
Womens garden
has 200

women (all
village women).
In addition to

1 large ¢ won
parcel, each has
her ovwn for family
needs.

SORI MALE
50-200 um

No

100 women.

In addition to
large conmon
parcel, each bas
ovn parcel for
famiiy needs.

BOLO DOGO

Yes, but they
pay

Hillet
Rice

Butter
Milk
Meat

Nomads

The garden is

far from the
village .nd is

3 years old.
Peace Corps looks
after the garden
each week.

BABABE

3 coops for
the gardens;
A) 100 women
B) 100 women
C) 700 women
(first year)

N'GORE®. TIENEL .
_—— 40-100 wn
each day

-— No
Yes No
Tea Hillet
Milk Jujube
Romads Nomad s

_— dans le
Garden started 181 women

in 1973.
Individual and
common parcels.
Coomon parcel
harvest {s
divided in 3:

1/3 sold, noney
in coop fumd

(to buy seeds and
tools); 1/3 is
consuped; 1/3

is stored (onions)
to sell later
when times are
difficult.
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Organization of Labor

Individually Marnag:d Plots

Vegetables Grown

Season
Yield

Amount Consumed

Amount ‘Sold

Selling Where

Items Exchanged

M; HAGNE

Each women
wOrks own
parcel amd in
coop parcel.

No

Tomatoes
Carrotss
Cabbages
Potatoes
Turnips

Eggplant
Lettuce

dry/cold

Partly
consumed

Partly sold

Money for
coop fund
No

M BOTO

Wonen are divided

into groups to
work the conzon
parts of the
garden.

dry/cold

last year
10.00C um

Yield of own
parcel 1s
mostly
consunied

Only 1if wonen
need some
money to
purchase
oil.

Yield of
comon part
is sold,
money goes
into coop
fund.

SUHRI MALE

Coup prucel is
used for selling
Lhe products.

Polatoes
Cabbeges
Carrots
Turnips
Eggplant
Parsley
Onions
Tomatoes
Orka

dry/cold

Women's own
part is
consumed

comnon parcel

Local
market
Money in
coop fund

HULO DHOGO BABABLS N'GOREL TIENEL
President Each wonen has Each wonen has  Each women
distributes the her own parcel. 2 parcels. has own parceel
yicld among the
WORKN .
Cababges Lettuce CottLon Carrots
Onions Cabbages Cabbages Cabbages
Orka Onions Onions Turnlps
Hot peppers Potatues Eggplante Eggplant
Potatoes Carrots Hibiscus Hibiscus
Turnips Eggplant Orka Sweet Potaloes
Beels Carrots Putatoes
Tonatoes Turnips Onijons
Hot peppers Tomatoes Leltuce
Potatoes Tomatoes
Cowpea Mint
Hatermelon Hot peppers

Hillet (s3mall  Beets
amount due to

lack of space

ard uatcrg

dry/cold dry/cold dry/cold/wet cold
last. year 1st year —— -———-
7000 um

Partly Partly —_— Partly
consumed consumed cunsumed

Partly sold.
Money 1s saved

Partly sold. ———
Money 18 used

Fartly sold,
aoney goes to

to improve the to start other coup fund
village. Until activities.

now they only

bought new

seeds.

Village Local —_— Boghé

or in other market

village
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Source of Water

Special
Remarks

Garden Constraints

VI. WOMEN AiD AGRICULTURE

Access To Land (Owned/Borrowed)

Crops Grown

Conswmned/Marketed
Constraints

Irrigated Perimelers

M'BAGNE

diver,

120 meters
from garden
Transport
on head

They have a

motorpump,
but no tube

for water
transport.
Seed

shortages.

There are
woinen who
inherited
Jamd

No

M'BOTO

Well.

Each day

2l women
water the
garden twice
a day

Fund is used
Lo buy seeds
and a mill.

yes
There are
few women

oWning
land

Dieri in
wet season

No

SORI MALE

River

They have a
wotor pump
but they
don't have
money to
repalr ft.

yes

Inheritance

Dieri:
Hibiscus
Hillet
Fonde + Walo:
Sané
Coupea
Citrouille
Tomatoes
Falo:

Corn
Citroullle
Cowpea
Tomatoes
Calabash

Both

Yeu

BOLO DbOGU

River

Problem with
carrying water

yes

Borrow when
husband is

away, or husband
gives wife a
part.

Froa Jdune:
Walo: Sorghum
Dieri: Millet
On her own
parcel woman
does all the
work herself.
Stie also works
on husbands.

At the edge of the

BABABE

River
molor punp

yes

Irheritance

Walo
Falo
Fonde
Diert

irrigated perimeter,

wonken gro tomaloes

and okra.

Yeu

Yes

mens punmp, but
most of the time,
carry on Lheir
hiead.

Waler carrying
is too heavy
Animals

damage crops.
Grasshoppers

yes

Inheritance
from husband
or father
Women get
part of
husbands land
to cultivate.

{Walo is
family field)
Falo: Corn
Cowpea

Sueet Polatloes
Melon

Tomatoes
Hibiscus

Cénsnnmd
Grasshoppers

Yes

N'GOREL TIENEL
River 1-2/week River,with
They can use notorpunp

0ld motorpump
repair cost:
40,000 um

yes

Inherited
land (rare)

Women don't
have "own®
fields Lhats
why Lthey

want another
garden to grow
cotn, millet
and rice.

‘-
13
(%]
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V1I. Gathered Food
Kinds

Quantity

Where

Season

Fishing

Where

VIII. Free Food
Frequency

Most Recenl Access

H' BAGNE

No,
because
of

drought.

Very little
traditional

River

Once a
year

M'BOTO

They have a
nursery-
garden in
village with
gum arabic
trees

Ju jube
Guigilé
Balaniles

July-Sept.

wel season
Traditional
during wet.

season {or
consumption

Not yet this
year

July 85

SOR1 MALE

None

Small

quantities but
important during
hungry period.

Village for
consumption
and selling
In dry season
less fish, so
not much for
sale

River

Every 1 nr 2
months.

BOLO DOGO

Ju jube
Balanites

Dieri

wel season

Village

River. Women
3sell the fish
or dry them
to sel:t later.

BABABE

Jujube (smal:l
quantities)

Around
village

Nov.-Dcc.

no

River is
far away

Different
organizations
A) 3 times/year
B) each month
€) 2 tines/year

2 weeks ago

N'GOREL

Balanites
Jujube

Senegal

wel season

formerly
several times
a year, now
less

Sept. 85

TIENEL

Jujube (rare)
They planted
Lrees:

Mango

Acacia

Gun Arabic
First year
they have
flewers

no

once a year
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Quantities

Organization

1X. Storage
Where

Products Stored

Hethod

Quantity

Duration of Suppl fes

Losses

M'BAGNE

Government

In granary
at home.

Sorghumn
Millet
Corn
Compea-
leaves
dried

Jorj
months

M BOTO

50 kgs. cercals

5 kgs. milk

5 1b. buttesr/
oil

Government

Traditional
storage bins

Hillet

Sorghunm

(on the

panicle)

Cowpeas

Beets (in sacks)

Not much.

Whien millet,
coupea and
vwatermelon seeds
ended, bins are
enply til

wel season.

Beets for

10 days;
other things
only a month.

yes

SOURI MALE

for village:

6 sacks (50 kgs)
cereals

12 boxes

butter

5 sacks (2% kgs)
milk

3 blanketls

Each month
Red Cross
Each 2 months
Government

Traditional
storage bing

Sorghuan
Millet

2 months

little

BOLO bOGY

LABABY

A) 1V tack

cereals

H kgs. miik

povdet

5 1b. butter/
vl

B) 2 kgs. milk

1 1b. oil

4 Kg. Sorglwn

C) 3-4 sacks

cereals

1-2 sucks milk

A) CSA

(govermment)

3) CaC
C) Red Cruss

AL honk

Saug
Compea-gralins
Hillet

1.5 -2
sonths

N'GLEKEL.

50 kgs. wheal

S 1b. buiter/
oil

5 kgs. milk

Govermment

Onions in
sand apart
in airy roam

THRNEL

50 kgs. cereal
5 k. milk
5 1b. butter

Government

none

none
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X. Meels (Composition)

Breakfast

Lunch

vee

Dinner

Other Meals

M‘ BAGNE

Tea or
coffee
with
bread

Rice with
meat/fish

Couscous
with
cowpea
leaves
or meat
or milk

Fritters
between
breakfast

and lunch
Peanuts & tea
between lunch
and dinner

M'BOTO

Mice

They use
poison
against them

8:00

coffee

tea or

lipton
(western tea)
hread if
money
couscous &
milk

1:00,

Millet and

dry fish.

Rice and dry
fich (sometimes
fre.y fish).
Pounded Rice
and milk.

(& sugar if
money) .

9:00
Couscous

(of Millet
if available
otherwise
rice) and
coupea Jeaves
and mjlk

or crushed
rice with
milk (and
sugar if
money) or
batter of
sorghium
with oil

and

tomatoes

None

SORI MALE

Ants, but
quantity
stored is

30 little
that it isn't
a problem

Coffee and
bread

Coffee and
couscous and
cowpea leaves

Rice with dry

. or fresh fish

Rice with
meat (rare)

Couscous with
fish and
cowpea leaves
Couscous with
meat (rare)

Sometimes
children eat
earlier in
Lhe evening
(8:00)

The adults

zat afferwards

BULO bHOGO

Rice and diy
fish and
cowpea-grains,
tomatoeu,
and hibiscus
leaves.
Batter of
powdered
sorginm,
cowpea and
oil.

None

BABABE

Rate and
Mice

Coffee and
Bread
Coffee and
Porridge
Couscous and
milk

Cake and

fish (rare)
Rice and fish
(rare)

Rice and meat

Couscous with
Cowpea leaves
Couscous and
milk

Hone

N'GUREL

Rats and
Termites

Coffee and
bread
Couuscous
Tea
aflerwards

If have money
buy fish.
Porridge (of
corn, wheat,
or rice).
Rice and

dry fish or
millet and
dry fish with
vegetables.

Couscous with
cowpea Jeaves
Porridge (Corn
or Wheat)

Couscous with
compea grains

TIENEL

Coffee or tea
and bread

or quinkel {ta
(Lea)

Rice with dry
or fresh (ish

Couscous with
cowpea

White rice
with milk
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Snacks

Frequency

Major Dishes and

Ingredients

XI. Food Preferences

Meat/Fish

Staple Preferred

Reasons

Dominate Staple

M'BAGNE

Rice with
fish/meat
Batter of
Sorghun
or millet
+ sauce
Hillet
with
coupeuas

Meal above
fish
(shaep,
goat)
Fresh fish
from river

Rice

Taste

Sorghum
Hillet
Corn
Rice

M'BOTO

Bo fritters

at this

time because
Jack of flour
No other snacks

Millet with
dry fish:
Hillet, oil,
dry fish and
vegetables
(beets,
cabbages) If
money. Other
Limes with
tomatoes

They eat more
fish although
meat. (sheep,

goats) is perferred

over fish and
cattle

1) Millet
(Souna)
2) White
Sorghum
(sewil)
3) Red
Sorghus
(samé)
4) Corn

Taste

Rice

SOR! MALE
None

Rice with f'fsh
and vegetables

Fish above
meat

Rice

Millet
Sorghum
(White)
Rice

BOLO DOGO

Batter of
pounded
Sorghum and
Compea (very
fine)

They put ofl
and pulverized
hol peppers in
the middle

Fish above
meat

BABABE

tione

Rice with fish
cake of Sorghum
or wheat or
millet with
meat. or milk
Cake most of
the tine made
ot wheat

Meat above
fish (goat)

Hiljet
Fel}ah

Taste

Miliet

N'GOREL

None, even the
children don't
eat snacks
becsuse they
don't have
money for it

Courcous with
Compea grafns
Cuuscous from
Corn, Sorgtwm,
Rice, Wheat
Cooked Compea
in Water-salt
Just mixing
the gralng
with Couscous

Fish above
mea

Fresh fish
above dry

Samé and
Corn

Taste and
quantity

of samé
Increases
while pounding

Sanmé
Rice

TIENEL

None

Hice with fish
(mostly dry
Iish)

Hice with milk
Couscous with
Compea leives
Meat ts too
expensive

Fishermen
prefer fish;
others
prefer meat.
Fresh rive:
f1sh above
dry or sea
fish

Heat. zbove
fish (goat
arxd sheep
abuve cow)

Samé
over rice

Taste and
hatits (rice
introduced,
less tasty
but Likes
less time)

Brack Sorghum
White Sorghum
Feltah

Rice
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Quantities Consumed

Food Preferred il
More Money

Preferred Dish
XII. Seasonal
Aspects of Food

Hungry Pericds

Foods in Short Supply
During Each Season

Source of Money to
Purchase Food During
tungry Season

M’ BAGNE
Millet
Sorghum
once/day
Rice
once/day.

1) Rice

2) White
sorghum
3) Millet
4) Samé
5) Corn

dry/hot
season

No fish
and meat
in dry
season

M'BOTO

Millet or

Rice 5 kgs./
day (20
persons)
Millet: twice/
day

Rice: once/
day

Hillet

or Fellah
(taste)
Rice

Fish and
Heat

Hillet-based
meals

March-July

To obtasin food
during the wet
scason |s
difficult,

but they can
nanage belter
than between
March-July

Emigrants

SOR! MALE
Rice once
a day
Hillet or
Sorghuom
once/day

Meat (now only
when festivals)

Rice with fish

from June

From June on
all food is in
short supply.

Emigrants
send money
50 they can
buy food in
Senegal

BOLO boto

BABABE N'GCOREL
Hillet once No meat
or twice/day

4 kys. greins/

day for 16
persons
——— Meat
Potatoes
0fl
Rice
Fish
Fresh fish Couscous with
Cowpea gralns
Hay-July April-July Oct-Dec
Feb-March
June-July
Feb-April {s April-July Oct-Dec 1s
less fish and most difficult
difficult meat because of
than May- shortage hunger and
July cold

because of
small harvest
from flields
and Walo.

Selling dry —
fish.

Women mak ing
pagnes.
Sonetimes

son serds money,
but. not. often.
Selling (ish

to buy rice

and tomatoes.
Homen can get
cradit from coop
fund if jweband
i3 away.

Selling nicest
boubou or

enrrings,

TIENEL
uie/day
Sarghum, Rice
T kgs. Hice
T kgs. Sorghum
fur 20 persons

Fresh fish
for lunch
meat for
dinner

Rlce with
fish

wet season

During wet
season no
access, so
shortages
of all
products
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Foods by Season
Ery /Cold

Dry/Hot

Wet.

Hain Staples by Season
Dry/Cold

Dry/Hot

Wet

Number of Meals Eaten
by Season
Dry Cold

Dry Hot.
Wet
XI1I. Food Habits

Who Eats With Whom and
Order of Ealing

M' BAGNE

Vegetables,
til April

1) men

2) big

children
(8-10)

3) little

children

) wonen

M'EOTO

Millet
Sorghum
Hilk

Fresh Fish

A very small
quantity of
miilet, only
for dinner.

Hice

3-Now and then
they don't
prepare evening
meal; too tired
of getling
water and
pounding.

Men
Women and
little children

boys (6-10 years)

girls (6-10 yeurs)
boys (10-15 years)
tirls (10-1% years)

SOR] MALE

1) men
2) children
3) womer

all ecal at some ipe

BOLO DOGO

Feb: Guigiié
Small yellow
fruits
Vegetables

They buy millet
and rice in

Boghé and
Senegal

Pound corn
and dry fish

Grains from
dieri and
roolts from
marigots
are given
to children.
Fish

Feb: Corn
Rice

Sorghun
Corn

1) men
2) wonen

BABABE
Heat

Millet
Wheat

1) fathers
with sons
2) motlhers
with daughters

N'GOREL

Vegetables

Melons
Cowpeas

Jujube
Balanites

Feb: Rice
Corn
Sang

Sane
Corn

End of wet
season:
Rice
Sorghum

1) men aparl.
strangers
apast
children

boys & girls

apart)
2) women

TIENEL

Dry (ish

White rice or
porridge froum
wheat

Rice
Sorghum

Rice

everybody
together
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Host Important Meal

XIV. Water
Source

Uses
Location

Seasonal Access
How Often
XV. Fuelwood

Who Collects

When

Where

Price

XVI. Access to Mills

Cosls

M'BAGNE
lunch is

major
meal

21 wells
19 work
for all

uses
30 minutes
walking

All seasons

don't
gather

3 pieces
of wood/
T um

3 private

M"BOT0

2 wells,
1 works

marigot, washing

clothes
during
rainy season

Well: all
seasons

5-7 times/
day

none

SOR1 MALE

All meals
important

river, (they
are creating
a well)

15 minutes
away

Al] seasons

twice/day

women

Every day
women go for
ber ouwn
needs.

none

BOLO bHOGO

river
Villagers
prefer to
drink river
waler above
well (taste)
2 wells

1 works

Al) seasons

4 times/day

none

BABAHBE

A] meals
fmpoertant

S wells
2 work
20-600 netiers

Dry season
no access

waiting hours
(1.5 hours)

mén and
women

It takes 8
hours, they
sell it
because fts
so far
(peuple pay
a good price
for 1L).

450-500 uw
wagon

3 pravate

5 unwkyg.

N'GUREL

River is near
the village.
River water
for all uses.
Sometimes go
well 1.5-2 km
away.

Not in
June-July

8 times/day

women

Every day

In Senegal
4 km.

none
2 kms.
away

If you have
money, you
use Lhe milt.

TIENEL

Lunch

8 wells

5 work for
drinking and
household
river for
washing
clothes

Ali seasons

< Limes/day

men
woien
children

Peopie go out
to f'ind wood
for 8 hours
amd sell it

in the
village

Far

10 um/4 pieces

horne
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Hand Pounding

XVIX. Time Schedule

Hilling

Meals

Gardens

Fields

Marketing Activities

Water

Fuelwood

M’ BAGNE

1-2
hours
a big
meal

M'BOTO

Somet imes
pounded in
field while

watching {or birds.

Al:o prepare

meals in field.

At home when
there’s no
millet they
pound rice.

Daughters help.

Too much work
to do each day

2.5 hours/day

afternoon

to carry water
costs hours of
time

5-7 times/day

1-2 hwours/day

SORI MALE
Both

2 hours/a
big meal

twice a
day

Homen who are
in the fields
all day don't
cook, Lhey
pound while in
the fjelds

twjce/day

1 hour/day

BOLO DOGO

5:00-
6:00 they
vake up
work all
day go to
bed at
i11:00

in the
morning
and in
the

af'ternoon

4 times/day

BABABE

2.5 hours a
big meal

2 times/day
fakes a lot
of tinme
because of
weiting hours

N'GOREL

Botn, in the
field if
working
there

busy from
early
morning

til evening

morning to
carry water
Lakes lot
of time

each morning
selling and
buying things
in purket 2 km.
away

8 times/day

2 hours/day

TIENEL

At home

2 hours
big meal

each day
wonen go Lo
market. in
Boghé

2-3 kms
away

1 bour

usually
they buy it
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XVIII. Acceos to
Heaith Facilities

Who Tak-s Care of Children

Durat.jon of Breast Feeding

Weaning Foods

Begin Weaning

Food for Child When
Holher Has Mo Breast Milk

H' BAGNE

2 years
unless
pregnant

bouillie
and
canned
milk

H'BOTO SORI MALE

1 dispensary —
PHI, since 10 days
no pharmacy

If there are —
older chiidren
(164) they take
care of little
children.
Othierwise, mother
takes children
(until 10) with
her.

She always takes
baby (until 2)
with her

1.5 years 2 years

No real —
weaning foods

From 8 months —
~cart eating

couscous or

rice

Cow or goat Porridge
milk. Milk from
Porridge animals

BOLO DOLO BAHBABE

CAC (food aid
for children

No dispensary
Girl in village

trained by under 3 years)
Red Cross Dispensary
glives advice, PHI

medicines and

a place for
sick children.
Each sick or
malnourished
child goes there
every day to eat
in the morning
and to get
vitamins. Al)
village women
contribute to
the place.

——— 1.5 years

—— HMilk from
animals
Purridge

N'GOREL

PMI with
3 women
each w/3
months
educat jon.

Other women
or older
children

1.5 years

none

After 1.5
years tiey
start eatrg
normal food

No special
food only
breastmilk.

No money for

other food

There was a
baby who's

TEENEL

No health
clinies,
Lthey go to
Boghé

1-1.5 years

Fresh -milk
Purridge
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Food for Non-lactating Women

Food for Lactating Women

Fcod for Pregnant Women

Food for Women
Just Giving Birth

Occurrence of Diarrhea
How Often

Seasons

Food Used to Trecat
Diarrheal Episodes
Practices

M'BAGNE

Ho special
food unless
pregnant
wonan 1is
prescribed
to eat
spectal
focd.

No salt,
sugar &
grease.

yes
not often

rice
sour
milk

M'BOTO

no special
food

No special
food

No money for
special food

porridge (millet
flour is the
best)

Rice

yes
of ten

Ganidan (strong
medicine)
Charcoal

Tree leaves

and fiour and
water: boiled
child drinks it

SORI MALE

Wo special food
only when a
diet is
prescribed

no special food

yes
of'ten

Baobab fruits
Lemonade

Rice water
Porridge of
tree Jeaves

and millet

and water

child drinks it

BOLO DOGO

yes
not always

Breast feeding
wonen ecat tree
leaves

For older
chiidren she
chews the
leaves aind
gives the
fluid to the

chiild {(Mourtodie)

BABABE

porridge and
meat in the

first wedk
after that
period normal
food

yes

often

Rice water
Baol.ab fruit
lenonade

N'GORCL TIENEL.
mottier died

during biith

they gave |t

powdered milk.

Ho special ———
fooq

No special -——
food

porridge soup

porridge

meat

yes exists
often not often

June-July | ——
when river
fills

Go tou the
dispensary PMI
in Boghé:

Ganidan

charcoal

(at tnis

time, a lot

of adults

also with

diarrhea)

Or they

give fresh

butler or

tree leaves

(boiled) to

children.

Rice water
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Infant Hortality

Seasonal ity

Cause of Death

Ratio of Children Who Are
Alive to Children Who Are Dead

Host Important
I1lness

Constraints and
Areas of Research

M'BAUNE

They need
tools for

the garden.

Lack of
tranaport.
Fences.
Insect
problem.
They want
improved
seeds.

M'BOTO

Tuberculose
Measles

(1 mot “h ago
vacclination
team in village
3 times)

Hater problens.
Not enough focd
for self-
consunption.
Women are saving
money obtained
from selling
vegetablies from

thea garden tu Luy

a miil but they
still don't have
enough (now

have 10,000 um)
They only drink
water from the
well not from
the marigot.

For the garden
they use the
well,

That takes hours
because there's
only one well
(waiting your
turn).

SORI MALE

Malaria

Costs of
motorpung are
higher than
produciion
output.
Lack of
fence.

Lack of
mill.
Pounding is
time
consuming
activity.
Thiey can't
do other
work in the
eantime.
Garden is
teo small.
Shortage of
tools.
Problem of
insects and
termites.

BOLO DOGO

Heat (children
on npothers back
in the (ield}
Diarrtes

3:2

malnutrition

They want a
motorpump In
tuwe garden.
Carrying water
from the river
is too much
wWOrk.

Also, in the
vitlage they
have toc such
work to do.
They want a
mill.

BABABE

50% diarrhea
Heasles
Chicken Pox

Diarrbea
Heasles

Chifcken Pox
These 1llnesses
cause 50% of
death

Water shortage
in weils,
Costs of

actor puapy
are tos high
1D comparison
with harvest.
Teols.
Irrigation
Louls.

' GOREL

not high
at the
moment

"nztural®

-~ o
NO O &0

they can
cure the
illnesses
by now

Although the
village
cultivates Lhe
small and
large irrigated
perimeters,
the work is
futiie;
villagers are
short of fowd
(they had to
pay 15.000 um
to SONADER).
Constratnts in
garden:
Graszhoppers
Donkeys

Goats

Cows damag ing
the crops
Thieir rence
needs ‘o be
reparted.
Carrying the
vwater is too
heavy.

They wani
Lheir own

mot srpuny .

How they nave

TIEREL

children
have been
vatcinated
and are
fairly
healihy.

New mo torpump
(current one
6 years old)
Seeds
Insecticides
They -'- want
atioLiiet
gaiden {oy
corn, millet
aixd rice
(with

ot orpung) .

te use the aen’s
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M'BAGNE

M'BOTO

SOR1 MALE

BOLO DOGO

BABARBE

N’ GOREL TIENEL

num 1-2 times/week.
Women pay for the
diesel.

Rest of the week
water 1s carried on
their heds.

Need tools for

the garden.



vee

Variables

I. Access to Markets
Location

Type of Market

Products Sold

II. Items Purchased Daily

ltems Purchased Every
2-3 Days

Money spent daily

111. Food Items Shared

With Whom

TAGAH

no market
(market in

‘Maghania 7

kila away)

Vegetlables
fish

rice

(with money
sent by
parents

no

APPENULA 1

SUMMARY (- KESULTL OF THE CONCUMIFT TON GURVEY
PALIBA SIVE KOUNDEL. KEO
No nw . aec. 1 sarket yes
——— Periodically, Permanent

not during
rainy season

—_— —— Fish
Tomatoes
Cabbages
Onions

Somet ines — normal

they go to purchase

the market

in Maghama

once/weck or

once a wnonth.

They buy oil

and tomoatoes.

Onions, Bread, Fish (dry + —

Tea, Sugar, fresh) from

Coffee, Rice. Senegal or

No products Nouakchott.

sold in

village.

no — no
sharing

TET1ANE

no narket
Honen go to
Djovol or
Guidilon

Homen sell and
buy anong
Lhunsel ves.

Sugar

Coffee

Salt

Milk

0il/1/2
liter/day
Tonatoes
Onions

Maggi cubes
Rice 2/kg§/day

HWonien can't
tell; sugar

100 un/week
When they use
millet they use
less oil than
Wwith rice.

Sometl. imes
Expect to get

BOVEL.

no

ltems are
bought once a
week or once a
montls 1n Djovol

no sharing

1t back later (rice,

noney or peals).

Neighbors

FUNzOU

yes

not each
day, but
often

Coffee
Sugar
Tea
Rice

0il

Fish (or meat

Vegetables

They go to
Rouf iouat
(village)
to buy fish

200 unv/day
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When
IV. Food Items Exchanged

What
Items Exchanged For

With Whon

. When

V. Gardens
Characteristics

Organization of Labor

Individually Managed Plots

TAGAlN

yes

Rice, Orka,
Millel

Milk and
buvter

within
village

February
Sonet imes
rest of
the year

100 wonen,

1 garden.
This year

no sceding.
The pump does
not work, and
Lthere is no
fence. Last
year, camels
ate the crop.

Before this It

I'AL I BA

no

No garden.

No cooperative.
CARITAS stopped
irrigated
perimeters
because of
debts.

was a productive

garden. Each
family has own

garden.

Family

SIVE

40 women in
cooperative
garden.

Also, each has
a snmall garden
for herself.

All the
work is
doune
together.

Sone wonen
have
individual
garden.

KOUNDEL REO

Milk

Cere¢als

63
men and
wonen

Each has
his/her own
parcel]

TEVLANY

na

This is the
first year for
Lhe garden.

ALY women
work 1n the
garden.

No

BOVEL

M1k

OLher fouds

people in
Djouvol

They had a coop

garden with

neighbor village,

bul they had
qQuarrel, it
Was never
settied.

sannou

Millet

Jujube
Small amt.
of gum.

Moors

Well in the
garden.
Homen

sturted the
garden,
Learned oo
nelghbors
(village).

N well was
paid Ly the
women (partly
by credit from
cnlgrant fund)

Costs:

100,000 um
50,000 15 paord
back.

They asked fur
help.

Each woman has
uwn parcel
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TAGAN PALIBA SIVE ROUNDEL REO FETLANE HOVES. FOtboL
Vegetables Cabbages ——— Tomatoes Cabbages l.etluce ——— Cabibapes
Grown Carrots Cabbages Onjons Cabbage Onions
Cassava Turuips Lettuce Turvap Tunatoes
Hot pepper Onions Tomstoes Toumatoes Cariots
Lettuce Lettuee Carruls Currotly Turnips
Tomatoes Carrots Hol peppers Onions Eppplant
Turnips Lettuce
Potatocs
Season cold —— —_— dry/cold dry/cold ——— _—
Yield ——— ——— '84: 8000 um _— 15t year. —— ——
(2-3 ha)
Amount Consumed Consumed — — Consumed Only tomatoes — Part s
) and onions consumed
Amount Sold No Formerly Products are SomeLines Garden is —— Part s
harvest, was sold. Net small starting to sold
consumed profits: 30% amounts produce enough
and sold. fund, 703 sold Lo buy Lo sell.
women. other
food.
Where —_— — Harket ——— —— ——— Village
Itens Exchanged No — No — — — _——
Source of Water -— —— River. They River, with 2 times a — —
share punp motorpump day by hand,
and costs water from
(diesel) with well
men,
Special They want —_— This is first —_—— They received —— Wonen made
Remarks to start year with pump. seeds from wooden fence
the garden Last year carried CNHADA. themselves.
again. water on head.
Garden Constraints Fence Shotage of ——— Lack of No tools (to —-— ———
Motorpunyp water, material; sprinkle) they
materials, want expan- use cans with
seeds. sion tioles.

Everything is
done by hand.
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VI. Women and Agrigulture

Access to Land (owned or
borirowed)

Crops Grown

Consumed/Market.ed

Constraints

Irrigated Perimeters

VII. Gathered Food
Kinds

TACAN

On family

fields

Jujube
Balanites
Eri
Diabbé

PALIBA

On family
fields

Somet imes
they sell
small amount
of sorghun
have some
money .

Jujube
(521dom)

SIvVE

Yes

Inheritance

Falo:' cowpeas,
polatoes,

corn, tomatoes,
okra, hibiscus,
cotton,

Irr. Perim:
rice, sorghum
Dieri: waler-
melon

millet

Consumed and
some sold each
day in Kaedi
o Senegal
(potatoes &
coutton).

Motourpump
broken,

harvest was lost.

Jujube
Baobab
White
blackberry
Haco
Oulot

ROUNBEL REQ

Homen vork
in famlly
fretds

Gum arabic
Gonniher

TELLARE

vy,
bLos towed or
famly fields.

Wolien have

inherited (jelds.

Wotieetn without
men have own
fields., If

husband away,

Woman cultivates.

Hhen husband
returns he can
tuke il back or
they divide the
land

Sorghum
Millet
sané

1
The yield of
amen's field s
shared. Nothing
1s sold.

Jujube
Balanites
Guigilé (roots)
Guni arabic
(Hearby gum
trees are

dead)

Planted "neem®

BOVEL

Woincn wotk tn
firaly fietds

Tield is for
consumption,
not ¢ ough
to sell

FOHIOH

ok (mly
cullivate
land when
she 1y
alounie.

Inheritance

When wun 1o
away

Vegetabjies
Campea -
Millet
Sorghum

Balanites
(small
anunls) .
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BEZ

Quantity

Where

Season

Fishing

khere

VIII. Free Food
Frequency

Host Recent Access

Quantitlies

Organization

IX. Storage

Wher::

TAGAN

Lushes

Rainy season
(only when
there is a
lot of rain)

No

Twice a

year in
1985

1985

50 k sorghum
5 k powdered
milk,

5 1b o0il/
butter

Government

Yes

Tr-aditional
storege
bins

I'ALIBA

bushes

Rainy season

Traditional
with line

Marigot

3 times
a year

50 k sorghum
5 k powdered miilk
5 1b. butter/

oil

Government

No cereals
to store

SIVE

Rainy seasun

Some tra-
ditional
fishing

with nets.
River

There used to

be more fish
in the river.

KOUNDEL REO

Dieri,and
bushes

Rainy season

Important
activity
for village

none

FEELANE

Lree (bought. 1n
Kied1) which
Blves grains
but they don't
cat 1L,

Guig:lé (1n
marigol,
others

in bushes,
¢lose and flar
away.

One month a
year (end of
rainy season)

No
fishing

6 sacks or
corn, each
IS kgs.

Yes, in
traditional
storage bins

Millet and
sorghum on the
panicle, corn
on the head.

HOVEG,

No fishing

River,
2-5 Kkm away

tEvery three
months

1/2 kg wheal

or sorghum eact
person. 1 1/2
1b butter &

1 kg milk each
family.

No

[RRHTITY

Ra!- eascn

last yeur

} sack ted
sorghum, 5 kgs
powder mlk;
Liscuits

S 1b oil/
butter.

Guvernment

Yes, 1n
tradit 1onal
storage bins

Sorgluam, millet
(on the panicle
panicle)

fialze on the
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Products Stored

Met hod

Quantity

Duration of Supplies

Losses

How

X. Meals (Composition)

Breakfast

Lunch

TAGAlN

Sorghum &
millet,

on the
panicle.
Grains
(zeeds for
next yeary.

loose, in
sacks

Yes

Small
animals.
Food
doesn't
hold
longer
than 6
months.

7:30 coffee
+ bread (if
they haven't
had dinner),
otherwise
only coffee
Bouillie for
the children.

1:00-2:00
rice with
fish or

meat

millet +
fish.

If no neat

orr fish,

then bouillie
+ milk.

I'ALTUA

Dry "fish-
balls"

Enough for
uhen there

are no fish

in the mariget.

Coffee with
bouillie or
white rice.

Rice with
dry fish,
rice with
fresh fish

HSEVE

Rice in sacks,
sorghum on
Lhe panicle

in house

250 kgs. rice
150 kgs. sorghum

Yes

Termites

1:00 coffee,
couscous

+ COMpea
leaves,
couscous +
milk,
bouillie.

2:00-3:00
rice +
fish

LOUNDEL )L

Coffee and
bread

Rice with fish
Millet with fish

TEI AN

rice 1n sacks

All yieldd
consuned .

Befor e drought,
f1lled Lins

After 1 or 2
nonths storage
ended. AL Lhe
noment, bins are
emply.

Yes

Insects, mice,
crickets

8:00-9:00
(schoolgouing
children
earlier)
couscous &
milk

12:00-1:30
crushed rice
with fish

or aeat

BOVIL.

Cuffee or
bouillie or
couscous ¢+
milk

Batter of
millet and
butter.

Rice with
fish (rarcly).

Fosinun

head (diaed)
vowpta (dried)

172 storuge
Lin

AMter Y or 2
months. Bin
15 enpty for
-4 nonths.

Yes

Mice
Crickets

8:00-8:30
coffee & bread,
or remalnders
from evening;
couscous, elo,

2:30-3:00
batter with
tunatoes + ouil
v hlbiscus.
Rice, with dry
or tresh fish.
Batter with
f'1sh and
vepgelables - or
watermelon.
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Dinner

Other Meals

Snacks

Frequency

Major Di.%es and
Ingrediencs

XI. Food Preferences
Meat/F)sh

FAt.Al

8:00,
COUSCOUS

+ CUHPL‘U
leaves
couscous +
fish our
neat
couscous +
cowpes
couscous +
beans and
peanuls.

No

Mango stems

Rice with
fish.
Couscous
with
cowpea +
peanuts.

Fish, dry
or fresh
Letiuce
Fish over
neal

PALLTHA

Couscous
(relih)
+ fish,
couseous
(fellah)
+ milk.

Boiled
cowpeas.
Beans
(seldom)

Especially
during
rainy season

Batter of
millet +

dry or fresh
f1sh. Rice +
dry/fresh fish,
millet + fish +
cowpea leaves.

Fish over
meat

SEVE KOURDET. KEO

L:00, Couticous with
COULEOUS 4 Codprea leaves,
COwpeit

leaves.

—— 10:00 couscous
Wwith cowpea
leaves.

No, don't Milk

have money

for it.

——— HMilk everyday
from goals,
couscous

(sorghum) +
compea leaves,
millet with
fish.

Millet + fish
and ojl.

—_—— Meat over fish,
No meal
preference (no
camel) .

Meat only hen
a festival

LAY

8:00-9:00
COLCOUS

with wilk (made
from m lkpowder
er Linned milk
sthce cows and
pualy died).

No snacks

Nier: (crushed
milk + sorghium
+ meat + fish)
Rice + fish
(without vege-
Lables, orly
tomatoues and
onions).
Couscous « milk,

COUSCOUS + CuWpea
leaves + milk or

CUWpLa water or
flour ur water,
melen seeds
when meat then
o]l used

Meul above
fish

BOvE)

Couscous with
conpee leaves,
couscous with
mitk (meuat only

when festivals),

Milk

3 Lipes a day

Millet and
milk-based
product s

Fosibone

Y160 Councou:
wilth Cimifrtrd
leaves, atul

M Ik aid od ot
(seldom) .

Ho unacks
but tea.
Children
chew
sorgtium
Slems.

Kodde

Millet +

milk + swgar
Batter with
f1sh or fish,
Cuuscous with
cupea leaves,

meat shouve
f1sh
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Staple Preferred

Reasons

Domirtent Staple

Quantities Consumed

Food Preferred if
More Money

Preferred Dish

XII. Seasonal
Aspects of Food

Hungry Periods

Foods in Short Supply
During Each Scason

TAGAN

Sorglhum,
Millet over
rice

Homen prefer
rice

since tLhe
drought, no
millet
available
and rice
Ltakes less
time to
prepare.

12 kilo
sorghum
a day for
22 people

Rice and
fresh
fish.

Men: couscous
Wonen: rice
and fish.

Feb-April

Cold season:
no millet
and corn.

No noney

Lo buy food.

PALTBA

Rice

Because it is

a nice
combination wuith
fish.

They only have
fish.

Sorghum
Millet

June
rainy season

LIRYN

February
rainy season

KOURLEL kEO

Mitlet
Rice

Sorghum
flice

Rice , meat
Millet

Rice or millet

with fish

No fish 1n
dry season

LV ANk

it mitlet
2nd 1ace

Taute and habit
(although it is
e work, rice
it s
avallable).

Rice
Millet

They seldom
eal fish and
meat .

2 ks rice/day

Millet, rice
Fisti and neat

Lunch: rice

with fish,
Dinner : couscous
from milleb
{othetwise they
poutd Lhe ricej.

wel season,
Febroary

BOVHL.

Kice

Millet

Rice

Cowpea

They eosl mure
millet than
rice because
1Ls chicaper.

dry/tot season

During diy/tot

sedson neatly
everylhing

IRRTH IR

kice Tor
tunct,
Mitlet for
dinner,
N3

Hice: Jess
Line to
pregiar e,
Millet
tur the
taste.
Samé
heieaue
quantaly
whicn
founded

1) sané

&) corn

They seldom
eat meal (cow
rouat ur sheep).
Samé twice/

day .

Sinnt,

Kice

Freti, meat,
o1l (depemds
on pricel.,

Kodde
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Source of Money to

Purchase Food During
tingry Seasun

Foods by Season
Dry Cold

Dry Hot

Wet

Season
Dry Ccld

Dry Hot

Wet
Number uf Meals Eaten

by Season
Ery Cold

Dry Hot.

Wet

FAGAN

They sell
rice and
sorghun to
gel noney
for oil,
ete.
Parents
sent noney
or food.

Millet, rice
vegetables

Some
gathered
food.

Corn (this
year no
corn).

Sorghum

Rice

3, but
sometimes

no dinner.
No money,

or too tired
of hand
pounding.

PALLIBA

Cowpea
leaves

SIVE KUUNDIL

Sotnect e -
credit be-

tween patents

or nelpghbors.

Fish

Sometime sel )

a pouat -

600-700 little

one - 1000

big one.

Vegetables,
June biggest
yield of falo.

Cowpea, corn, ———
okra, polaloes

Jujube, baobab, ----
while blackberry,
oulotl, haco

Rice ———
Sorghum (after

October)

3, always y
Fewer meals, —

but eat what
is found in
bushes.

KEO

Bouillie from
corn. March- millet.
with milk.

Batter of millet
& hibiscus leaves.

Rice

L EANE

Cellbing wild
frayte during
ratny Leason.

Couscous with
wilk. Rice with
fish or aeat,
Cowpea leaves

Couscous + green

lesves (oulo)

Cowpes 4+ dry fish

Compra, wild
fruits, green

leaves, guigilé,

walermelon,
Squagsh:

Millet,
rice, sorghum

Millet

BOVE)

Fatibats

Sotet yane:,
anlprants,
sernd

sy

Sebt clath.
Borrow

from fanaly,
woien selling
pold.

Vepetubles
Wwith rice
ard  [iuh
or geat,

Batter of
allet ¢
melon 4
Compa.
Batter of
flour «
milk.

Rice, millet
(if available)



XIII. Food Habits

Order of Eating

Most Important Meal

XIV. Water
Source

Uses
Location

Seasonal Access

How Often

XV. Fuelwood
Who Collects

When

Where

Pr ice

TAGAN

1) men

strangers

2) children

women

(wonen serve
thie men
dishes
Wwaler, ete.)

Dinner

2 wells

Al]l seasons

children

Every day

PALTBA

1) men
&) children
3} wonen

‘Lunch

1 permanent
well
marigot

10-15 meter
(well)
200-300 meter
marigot

Honen

Every day

SIVE

men and wolien
apart
(same Line)

No wells,
all water
fron{river

Women

Every day

Not far

KOUNDEL REOQ

1) wmen
2) chnldren
3) wonkn

All meals
(breakfast,
lunict, dinner)
are important

2 wells

(not cemented)
River, for all
use.

Wells are far
away.
River: 50m-tkm

Yomen

Every day

Not far

100 un/wagon

AN

women, wen and
chitldren (8-10
years old) eat
apart but at
Same Lok

2 wells; one
works.

Govertment

constructed
Lhem,

Women
& girls and
(rarely) boys

Every day

BOVILE.

1) uen
2) chnldien
3) wonen

All meals are
1nportant

No wells, river

water fur atl
use.

Limes/day
5

2
2-5 kilometers

Wonien

Every day ror
own necessities

LONDOBD

1) women and
giels (1-5 yr)
&) men and
boys (1-% yr)
3) chaldr en
(5-10 years)

Lunch and
dinner anst
lupourtant.
Missing
breaklast
is possible

T wells, but
only 2 working.
One an garden,
other tor all

uses.

B-10 tinws
a day

well a1s an
village

Sanet1mes
childien
sumellmes
Re:Ml, Sowe-
Liaes women

everybody
fur vwn
Ieccessitles
ule in 2

or 3 days.
Some have
Ccuns, use
dried manure

unly soid
sanetimes
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XVI. Access to Mills

Costs

Hand Pounding

XVII. Time Schedule

Milling

Meals

Gardens

Fields

Marketing Activities

milked from

Water

Fuelwood

XVIII. Access to
Health Facilities

TAGAR

There is a
mill 1n
Maghana

20 un/Y kilo

tHonie

takes a
lot of time

PMI
Pharmacy
Dispensary
(CARITAS)

PALLBA

No

tiome

Takes a lot
of time to go
Maghama .

SIVE

No. Mill 1n

Senepal

Pounding sorghum:
4 kilo/2 hours
Peeling rice:

4 kilo/5 hours

Daughters
prepare
neals while
mother in
fields,

All meals

4 hours to
prepare.
Morning/
aftermoon

8 times/day

KOUNDEE KR

No myl s

to river=1/2-1 km.

away, al. least
3 hours
wou far:

1.5 hr/day

Dispensary
CAC

1/2 hr/day

HILT AN

No mills
In Djyovol
(10 km)
to far.

Every day pound
wmillel and other
grains, at home.
Pound what is
newded for meal .

Every day
they pound.

3 hours/day

9 times/day

Each day
takes at
least 1 hr.

No dispensary
no PMI (they
athed for it
Lwice, reiused
till tiow) no
pharmacy

BOVEL

No milbls

1 1/2 hour
for a big meal

Go tu Djovol

to sell the
milk from Lheir
animals 2 times
4 day.

2 times/day
3 hours

172 hour/day

20 health
clinics or
pharmacy

1ONDON
Hoo il s

Every day
for meals,
a4l homc.

312 hrs
each day

"all day"
busy with
carrying
waler

dispensary.
They buy
medicines
thauselves
in Bogi:é
Ne PHI



Who Takes Care of Children

buration of Breast Feeding

Weaning Foods

Begin Weaning

SR 44

Food for Child When
Mother Has No Breast Milk

Food for Hon--lactating Womer

Food for Lactating Women

Food for Pregnant Women

TAGAN

11/4 -
2 years

from 1
year old
they start
ealing
millet

milk from
goats or
cows

no
special
food

no
special
food

no special
foods

PALITBA

2 years

normal
food

no
special
fuod

no
special
food

no special
fouds -

SIvE

1-2 years

norm!- food

no special
fuod

no special
food

KOUNDEL REO

2 yeurs,
unless woman
pregnant, thep
shie stops
immediately

no special
food

From 2 years

normal food

Buuiliie
Goat milk

1o special
food

TETIANE

Grandiclher s,

older daughters,

herself while

older daugtn s
pu out. Chilaren

often ol home
aloune.

Lattlest child
alwuys on back.

2 years unless
pregnant

milk, couscous
+ salt + sugar
between 1-4
years old

From 1 year
small

anwunts  of
normal food.

Milk (pouder,
Linned) dis-
Lribut.ed
Goat m1lk

Sonee of the
women dirink
milk, or eatl
buuillie, or
cowpea leaves

HOVEL

1 year

1-2 years;
mlk f:om
anipals

From 2 years,
normal food

ne special
food

no special
food

FONDON

Older
chitldren
loik after
iittle
children.

2 years,
tin] ess
pregnant

Everythang
child eats.
Statts with
fresh conw-
Grogoal mllk
(Lily VY /2
mo. ) o+ always
Lreast.  Afler
Lhat, creamed
milic.

conpey

batter of
millet

rice
bouillle, but
1t deesn't
always help



Food for Women
Just Giving Birth

Occurrence of Diarrhea
How Often

Seasons

Food Used tu Treat
Diarrheal Episodes
Practices

9re

Infant Mortality

Seatonal ity
Cause of bDeath

Ratio of Children Who Are
Alive to Chaldren Whic Are Dead

TAGAlN AL TBA

They don't -~
have money

Lo prepare

special neals.

——— often, and
dehydrat ion

Fresh milk

Charcoal nonkey bread

No tra-

ditional

remedies

not high no
statistics®
availilable

1:0 5:2 ———

T7:2 10:2

5:0 ¢

2:12

(miscarriage)

HIVE

Unly 11 woney.
douitlic
Soup with meat
Corptas

children get
dlarrhea hoecause
animals diink
from river

Bouillie

Boabab

fruits, no »il,
they go to ¢ .
peu:aury .
Traditiona)
cures: falladje,
Lanar laoniande,
djiloki, nuko

FOURDEE REG

Meut

Soup

ourl

Ttos during
one week.
Mter that
beriod normal
food.

yeu
often

Rice waler

FEs FAN)

Millet
Bouillie
Boyled milk +
sudar, rarely
tecal

yes
from Lime tou
Link:

"Sisters of
health®  bring
Ionediclnes.
Don't use
Lraditional
ramedies,
although they
know them

BOVE]

nu Lpeclal
food

yes
often

Biscuits &
fresh miik,
curdied ninlk,
cream of milk
for the small
chiildren

FONL

boustty G
of flour)
gossl {of
mifetr)

yes
always

Muther has ¢
eal leave of
cach certaln
Lree .
Youiiger womep
prefer modern
Medlelnes.



Lye

Most lmporiant
111lness

Constraints and
Areas of PResearch

TAGAN

There's not
enough food
malnutrition.
Wonen want
to start
garden again.
They need:
fence, motor
pump for
themselves.
(Formerly
they could
use the
motorpunp

of the nen,
but only
when the

men used it
themselves)
Women want

a mill, it's
too much work
and takes Loo
nuch time

to pound by
hand.

AL BA

diarrhea
and dehy-
dration

1o storage
(except fish
balls) because
there is no-
thing to stock
Each day the
wonen take
some sorghunh
heads or
millet from
the field to
prepare meal
of that day.
During hot.

dry season
they plant
cowpeas

grain to
obtain leaves
only to eat.
(vegetable
nutritior.).
Transport
problem:

no car,

no donkey.
They have to
find means to
find water to
start a garden:
well or motor-
pump, fen-e.
There'’s a
cane]l problem.
CARITAS closed
pumps because
they didn't
pay debts.

SIVE

lack of time
from 5:00 til)
10:00 they are
busy on fields
and in household
and narket

In evening they
want to work
extra Lo improve
heaith facilities.
Teacher said
thal women have
a hard tine.

KOUNDEL REO

when breost
feeding 1s
stopped
suddenly
that causes
il lnesces,
vomiting,
diarrhea

expansion of
perineters

for nore
output.
lnproved
fishing tools
Material, tools
for agriculture

LIV TANE

marlayiag (Lreat-
ments bilosculls
vk (carton)
baobab-leaves
guava-leaves

Food shiortages
They want
health facili-
ties. Gorgel
is seen as a
privileged
region so
people get less
foud aid. They
forget the
poour villages.
Homen really
want a mill,
they like
pounded grains
Lo muke cous-

cous. They want

to open a CAC,
but demand has
nol yet been
answered.
Hygiene is
necessary. Tuey
alsou want a,
PMI, demand is
refused twice,
Djowol had
priority. They
want to produce
enougt: foud for
own consunption

BOVE

diarrahea,
va g
(treatment:
dok1 leaves «
salt & water

with regards 1o
the garden: they
need a notorpunp,
seeds, material
to work with,
tools

FOHbon

houses ar e
dirty.

Lhey want to
explore gum
arabic.

Well in
woinen's
garden has
Lo be repaid’
Women want
mills, wells,
and PHI and
CAC
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APPENDIX F

MAURITANIA FOOD INVE:TORY

I-introduced, C=Children, P=Pregnant/Lactating, F=Female non-p,

Food Item flow Acquired? Form of Seasonal How Food Spacial Consumed by
Storage Variability Prepared Frequency Foods === =
P H B E D T P —Day Week TRIT ~~CPFHMAIL
Cereals
Bread (wheat) X permanent flour, salt,
water in the
oven. Old dry
bread pounded +
L.: water +
sugar
Commercial child‘*s NONE
Cereal
Maize X X X sacks cold season couscous 1 X
T batter + cowpeas
+ dry fish
Milled Rice X sacks cold season rice ¥ fish 1-2 N ‘_ X
Millet (grain) couscous 1-2 X
_ batter ! — . ——
Hillzt (flour) - o
Semylina - T T
Sorghum (grain) fresh, on the T
o fire _ N
Sorghum (flour) ) . e
Wheat (Fflour) _ fritters ko sell ==~ _—T¢
Other e
Root Staples
Potatoes X sacks hot/dry with meat } X
L season N o
Sweet Potatoes X sacks hot/dry vwith meat 73 X
season e N
Other T T
P=Purchase. H=Home, B=Both, E=Exchange/Share, D=Donations, T=Type, P=Preservation/Proccssing, T=Taboo, R=Ritual,

M=Male, All=No Dislinction Made.
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MAURI'TANIA FOOD INVENTORY

fooud item How Acquired? Form of Seasonal How Food Special Consuaed by
Storage Variability Prepared Frequency  Foods o i
P H B E D T P Day Week TRI __CPFHMAIL
Pulses
Cowpeas X sacks wet season instead of meat 1-2 X
couscous/pound e . e
Peanuts o e o
Hatermelon Seeds o L o .
Other . o
£igh
Canned Fish -
Dried Fish X (Nouakchott/ batter 1-2 X
_ Kaedi) couscous - }
Fresh Fish X (Senegal) on rice with depends on X
boiled fish money
available o
Meat t
Beef X rare X ___
Camz1 S
Game i
Goat X (They rare X
associate to
buy a Goat
together) . B
Mutton X (Milk & Butter) rare X___
"Tichtar" (Dried Meat) o e .
Other - T - T - o
Poultry
Chicken _ X N not often X
Eqggs (Not Likely) X to sell
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MAURI'TANLIA FOOD INVENTORY

How Acquired? Form of Seasonal

Sfood Ltem How Food Special Consumed by
) Storage Variabilikty Prepared Frequency Foods e
P H B E D T P Day Week TRI CPF MAILL
Mi lk
Fresh Milk X ) s
Paowdered Milk X mixed with water depends on
money
available B ~
Sour Milk A PR _ -
Tinned Milk/Creamed X put on hair sometimes e
Other - - e
Qils and Fats
Animal Fat
Ghee X somet imes e
Palm 0il X bottles 1 (%-%
liter) _
Feanut Oi1 X 1 (100 um/
liter) _ o
Other N
Fruits
Bananas—Apples—Oranges X ———
Dates X soimet imes o
"Jujube® . P,
Melons R 3 o ij e
"Pain de singe® _—- T - T
(Baobab Fruit) e
"Toug” T T e
Mandarin, Pineapple X T -




MAURI''ANIA FOOD INVENTORY

TG¢

Joixd Item How Acquired? Form of Scasonal How Food Special Consuned by
Storage Variability Prepared. Freyuency Foods S
P H B E D T P Day Heek TRI CPFMALI
Vegetabies
Beetg ——
Cabbage cold season boiled for rice 1-2
' and fish o e
Carrots ‘'cold season boiled for rice 1-2
and fish e
Eggplant cold season 1-2
Greens, Introduced _ e
Greens, Local S
"Hacco®™ (Cowpea Leaves sauce, with fish 3 e
"Laalo" (Bacbab Leaves —— . e
Lettuce 1, if T
available o
Okra - 7~: —_ e
Onion in sand: cold season 2
dried
_ apart e
Squash
Sweet Peppers T - _ _
Tomato cold scason 1-2
Turnips cold season —‘ o
Water Lily Seeds and T o o N
Bulbs ("Ninuphan") _— _—
Haterme lon o -

wet season

boiled; with meal

Pepper




[A°T4

Jooixd ftem

How Acquired?

MAURITANIA FOOD INVENTORY

Form of Scasonal How

Food Special Consuaed by
Storage Variability Prepared Frequency Foods I
P H B E D T P Day Week T R I CPF MALI
Other
"Bissap" tea X dried during
Ramadan e
Sugar X o o
Tea X 1 .
Coffee X L 1 . o




AYPENDIX G

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

PALIBA SIVE KOUNDEL GANI TEXKANE
REO
CEREALS
Bread (Wheat) 10/piece 10-15/piece
Maize 10/3 heads
Milled Rice 20/can
Millet (grain) 20/kg. 40/2 kg.
Millet (flour) —
Semol ina
Sorghum (grain) 20/kg. 40/2kg.
Sorghum (flour)
Wheat (flour) 30/kg.
Other
ROOT STAPLES
Potatoes 50/kg.
Sweet Potatoes 10-20/pile 30/pile/ 20/pile
) kg.
Other
PULSES
Cowpeas 4/pile 5/teaglass 50/kg.
20/tin
Peanuts 10/tin 60/kg.
Watermelon seeds 25/2kg.
Other
FISH
Canned fish
Dried fish 15/2 piece little: T70/kg.
10/handfull
20/3 piece
big:
20/piece
100/3 piece
Fresh fish 16/5 little 20/handfull 35-70/kg.
MEAT
Beef 120/kg.
Camel
Game
Goat 140/kg .
Mut.ton 140/kg.
"Titchtar"
(dried meat)
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PALIBA
POULTRY

Chicken

Eggs
Duck

MILK

Fresh milk
Powdered milk
Sour milk
Canned milk

Other
OIL & FATS

Animal fat
Chee

0il

Peanut oil
Other

FRUITS

Bananas

Dates

Melons

Pain de signe
Other

Oranges
Melons

VEGETABLES

Beets
Cabbage

Carrots

Eggplant
Greens, introduced

Greens, local

"Hacco" (cowpea leaves)
"Laalo" (baobab leaves)
Lettuce

kra

Onicn

Squash

Sweet peppers

Tomato

Turnips

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

SIVE

254

KOUNDEL GANI
REO

1-10/piece 20/piece

10/pile

5/pile

4-5/piece
60/kg.

5/ .25kg.

TEKANE

200-350/
piece
5/piece
400/2 piece

Us/liter
150/kg.
10/glass
350/big can
75/1ittle

5-10/piece
120/kg.
20/2Kkg .
4b0/2kg.

5/piece
10=-40/piece

40/kg.
5/pile
5-10/piece
parsley 2/
pile

10/pile
5/pile
5/pile
5/pile
60/kg.
5/slice

10/pile
5/pile



FOOD PRICES BY VILLAGE
ALL PRICES IN UM

PALIBA SIVE KUUNDEL GANI TEKANE
REO
Waterlilly seeds &
bulbs
Ot
Me?gg 5/slide
Tomato-puree ggﬁtiggle
Pepper 5/ spoon
OTHER
giégi supes 170/bread
Tea (special) 3g5§ox
Tea (normal) ox
Coffee
Soap
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CEREALS

Bread (Wheat)
Maize

Milled Rice
Millet (grain)
Millet (flour)
Semolina
Sorghum (grain)
Sorghum (flour)
Wheat ({lour)
QOther

ROOT STAPLES

Potatoes
Sweet Potatoes
Other

PULSES

Cowpeas

Peanuts
Watermelon seeds
Other

FISH

Canned fish
Dried fish
Fresh fish

MEAT

Beef

Camel

Game

Goat

Mutton
"Titchtar"

(dried meat)

Other

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

WOMPOU WALT BOLO DOGO  TQULEL

10/piece
50/4 kg.

50/4 kg. 15/kg.

50/4 kg.  20/kg.

10/pile

20/kg.
100/kg.

200/kg.
100-500/kg . 40/kg.

80/kg. 100/kg.
with rice
and millet

150/pile
150/pile

256

exchanged 100/kg.

TAGAH

24/kg.

35/kg.
24/kg.

24/kg.

50-100/kg.
20/10 little

100/kg.

120-130/kg .
120-130/kg .



WOMPCU

POULTRY

Chicken
Eggs

MILK

Fresh milk

Powdered milk
Sour milk
Canned milk
Other

OIL & FATS

Animal fat
Ghee
0il -
Peanut oil
Other

FRUITS

Bananas

Dates

Melons

Pain de signe
Other

VEGETABLES

Beets

Cabbage

Carrots

Eggplant

Greens, introduced

Greens, local

"Hacco" (cowpea leaves)

"Laalo" (baobab leaves)

Lettuce

kra

Onion

Squash

Sweet peppers

Tomato

Turnips

Waterlilly seeds &
bulbs

Other

Pepper

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

WALI BOLO DOGO
exchanged
with rice
and millet

100/kg.

100/tin

5/pile

10/pile
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TOULEL

5/piece

TAGAH"

100-150 piece



WOMPOU
OTHER
Maggi cubes
Sugar

Tea
Coffee

Soap

FOUD PRICES BY VILLAGE
‘ALL PRICES IN UM

WALI
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BOLO DOGO

TOULEL

TAGAR



FOOD PRICES BY VILLAGE
ALL PRICES IN UM

TETIANE BOVEL FONDCU M'BAGNE M'BOTO

CEREALS
Bread (Wheat)
Maize

Milled Rice 40/kg.

Mil 2t (grain)
Miliet (flour)

Semolina
Sorghum (grain)
Sorghum (flour)
Wheat (flour)
Other

ROOT STAPLES

Potatoes
Sweet Potatoes
Other

PULSES

Cowpeas

Peanuts
Watermelon seeds
Other

FISH

Canned fish
Dried fish
Fresh fish

MEAT

Beef

Camel

Game

Goat

Mutton
"Titchtar"

(drie¢ meat)

Other

5-10/
piece

35/kg.

20/kg. 80/4 kg.

April 50
Wet
Season T0

20/kg.

10/pile

10/pile
100/kg.

10/pile T0/kg.
80/kg.

100/kg.



TETIANE

POULTRY
Chicken

Eggs

MIIK

Fresh milk
Powdered milk
Sour milk

Canned milk
Other

100/kg .
120/kg.

OIL & FATS

Animal fat
Ghee

01l

Peanut oil
Other

FRUITS

Bananas

Dates

Jujube

Melons

Pain de signe
Other
VEGETABLES

Beets

Cabbage

Carrots

Eggplant

Greens, introduced

Greens, local

"Hacco" (cowpea leaves)

"Lazlo" (baobab leaves)

Lettuce

kra

Onion

Squash

Sweet peppers

Tomato

Turnips

Waterlilly seeds &
bulbs

Other

Pepper

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

BOVEL FONDOU
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M'BAGNE

100-150/
piece
10/piece

10/glass
85/box

10/piece

5/pile
10/pile

5/pile

10/pile

M'BOTO

100/1iter

5-10/piece

150/kg .

5/spoon



FOOD PRICES BY VILLAGE
ALL PRICES IN UM

TETIANE BOVEL FONDOU M'BAGNE M'BOTO

OTHER

Maggi cubes 5

Sugar

Tea .

Coffee 280/big
tin
75/1little
tin

Soap 40
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FOOD PRICES BY VILLAGE
ALL PRICES IN UM

SORI MALE DOJOVCL TALHAYA LEXSEIBA
CEREALS
Bread (Wheat) 5=10/piece

Maize 20/3 heads 40/kg. 20/kg.
Milled Rice 30/kg. 35/kg. 33/kg.
Millet (grain) 20/kg . 100/4 kg. 80/4 k«g.
Millet (flour)
Semoliua
Sorghum (grain) 20/kg. 25/kg. 80/4 kg. 20/kg.
Sorghum (flour)
wWreat (flour)
Othe: paddy

15/kg.

RCOT STAPLES

Putatoes
Sweet Potatoss 10/pile
Other

PULSES

Cowpeas 10/.5 kg.
Peanuts 60 kg.
Watermelon seeds 10/.5 kg.
Other

FISH

Canned fish

Dried fish 10-20/pile 20/little 80/kg.
fish

Fresh fish 20~40/pile 15/1ittle 30/kg. 80/kg.
fish

MEAT 120/kg. 90/kg.

Beef

Camel

Game

Goat

Mutton
"Titchtar?

(dried meat)

Other
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POULTRY

Chicken
Ezgs

MILK

Fresh milk
Powdered milk
Sour milk
Canned milk
Other

OIL & FATS

Animal fat
Ghee

0il

Peanut oil
Other

FRULTS
Bananas

Dates
Melons
Pain de signe
Other

VEGETABLES

Beets

Cabbage

Carrots

Eggplant

Greens, introduced
Greens, local

"Hacco" (cowpea leaves)
"Lzalo" (baobab leaves)
Lettuce

Ckra

Onion

Squash

weet puppers
Tomato

Turnips

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

SORI MALE' DOJOVOL

1/.5 glass

Exchange
with Senegal

5/pile
5/piece
5/pile
5/pile 2/5 pieces
green:2
5/kg. 1/piece
Tumatoes
exchanged
with
5/kg.
Millet
2/30 little
2/3 big
10/pile

263

TALHAYA

LEKSEIBA

10/handfull



Waterlilly seeds &
bulbs

Other
Melon
Cowpeas-~beans

Pepper

OTHER

Maggi cubes
Tea

Sugar

Tea

Coffee

Soap

Salt

FOOD PRICES BY VILLAGE
ALL PRICES IN UM

SORI MALE DCJOVOL
5/slice
2/5 pieces
170/pain
30/teaglass
1/ spoon

TALHAYA

LEKSEIBA



APPENDIX H
RECIPES

Couscous

Couscous can be made from millet, sorghum, rice or ecorn. The grains are first
pounded, then a small amount of water is added and rubbed until a grainy form is
obtained. The couscous is then steamed in water. The size of the couscous is
determined by how much work (rubbing) is done.

Couscous with Cowpea Leaves (Lathiry e haco)

Prepare couscous using millet or sorghum. Add a small amount of pewdcer made
from baobab leaves. To make the sauce, boil meat or fish together with cowpea
leaves and some salt and stir until cooked. Add a batter made of pounded peanuts.
Cook 10-15 minutes and serve over the ecouscous.

Couscous with Cowpea Grains

Prepare a fine couscous using millet or sorghum. Boil cowpea grains with salt until
they are cooked. Serve over couscous.

Cowpeas Boiled in /ater (Nire)

Boil cowpeas in water with salt until cooked. During the wet season this is an
important snack.

Cowpeas Roasted in Sand

Make a fire until it has become charcoal. Remove the charcoal and put the cowpeas
in the sand and cover with hot sand. Roast until cooked.

Red Beets

Boil in water. Beets are often eaten with lettuce and potatoes.

Bassi

Bassi is a very fine couscous eaten with milk and, sometimes, sugar.
Kodde

Kodde is pounded millet, milk and sugar cooked together until it resembles porridge.
Kodde is regarded as a delicacy.
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Millet and Milk

Pound millet and cook in water until it is a batter. Pour inilk over it and serve.

Qil-Tc:nato Sauce

Prepare sauce of fried tomatoes in oil. Serve over a batter of pounded sorghum and
cowpeas.

Mafe (Traditional)

Mafe is a sauce made of pounded dried baobab leaves, cooked in water until it is a
sauce. Bits of dried fish or meat are sometimes added. It is served wit:1 a batter of
pounded sorghum, boiled in water with salt until it becomes a batter.

afe (Modern)

Cook together in water okra, tomatoes, dried fish or meat, hot peppers, pepper,

garlic, bay, salt and maggi cubes. Serve as above.

Mafe with Rice

Boil rice. Make a sauce of meat or fish, tomatoes, onions, hot peppers and okra in
oil. Add peanuts pounded until they are greasy. The sauce will be semi-liquid.
Serve with the rice.

Rice with Meat

Boil tomatoes, onions, meat and salt in oil and water for 30-45 minutes. Wash the
rice and steam it on top of the other ingredients until water is absorbed. Mix
together and serve.

Couscous with Meat

Prepare millet or sorghum couscous. Boil meat, toinatoes, onions and salt in oil.
Serve on top of couscous.

Couscous with Fish

Prepare couscous. Boil dried fish and vegetables in water. Serve over couscous.

Millet with Fish (M'djameri)

Pound millet and steam. Fry fish in oil for a few minutes. Boil available vegetables
and add the fish. Serve over millet.
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Rice with Fish (Thiebou djen),

Steam rice slowly for several hours. Add some oil and tomato paste. Fry some fish
(fresh) in oil. Boil vegetables such as cabbage, carrots, turnip, sweet potatoes,
eggplant, hot peppers, garlic in water. If using dried fish, boil it with the
vegetables. Put the vegetables on top of the rice and the fish on top of the
vegetables.

Porridge

Boil pounded millet in water. Pour off the water and serve with milk and sugar.

Fritters
Mske a batter of flour and yeast. Fry small quantities in hot oil. Fritters can be

eaten with sugar or salt, or a sauce made of tomatoes and hot peppers that has been
cooked in oil.

Pancakes
Pancakes are made with flour, yeast and water and baked. Served with sugar or

salt.

Rice/Millet/3orghuin with Meat or Fish (Gniri)

Grind rice, millet or sorghum and steam. Serve with boiled meat or fish.
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APPENDIX 1

GATHERED FOOD

Guigile (Pulaar); Waterlily

The fruits of the guigile are dried and then pounded. They are soaked in the river
for five days, and cooked for 2 to 3 hcurs in boiling water.

Quingueliba (Pulaar)

Tree leaves used to make tea. They are boiled in water until it is a red color.

Potte Guidjile (Pulaar)

Small fruits fros a tree (Boscia senegalensis).

Mourisianka (Soninke)

Sinall fruit.

Eri (Pulaar)

Small fruits on trees (Sclerocarya birrea).

Mourtode (Pulaar: Gonarier; French: _@lanites)

Yellow fruits on a tree (Balanties aegyptiaca) soiewhat bigger than the jujube.

Diaabe (Pulaar); Jujugz (French) (Zizphus inauritania).

Small orange fruits with seeds and semi-hard skin.

N'Boki (Pulaar); Baobab or Pain de signe (French) (Adansonia digitata)

Fruit that is eaten or dried, pounded, and thinned with water to make leinonade.

Diabbe (Pulaar) Tamarin (French) (Tamarindus indica)

.»nall sour frujt.
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Tabbe (Pulaar)

A root that looks like a potato. Found in flooded areas (marigots). Usually prepared
on charcoal.

Paguiri (Pulaar); Fonio

Small wild grains found in the dieri similar to millet grain. It requires a lot of
work to separate out the good grains. Although the quantities are usually small,
paguiri is an important gathered food. When found in the walo, it is considered a
weed.

N'dayri (Pulaar)

Similar to millet grain and is found under water. The grains are dried and pounded.

Tjapato and Qulo (Pulaar)

These are green leaves from various trees that are used as vegetables.

Nearly all the foods described above are found during the wet season. Cthers
growing in or under water are found nonths later.
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APPENDIX J

TRADITIONAL REMEDIES AND TREATMENTS

Guigile (Pulaar); Waterlily

Leaves are dried and pounded, and milk is added. It is used for gripes and
constipation. The roots are used for rheumatisim.

tHot knife

People will make sinall cuts with a hot knife on areas where the rheumatism hurts.

Sasante (Soninke)

The leaves are dried and pounded, and used to wash the body when there is a fever.

Maka Kesse (Soninke)

Also used for fever like Sasante.

Dogui (Pulaar)

Used for vo:. :iing, it is mixed with curdled milk, salt and water.

Paguiri (Pulaar)

Small grains that help cure diabetes.

N'Boki (Pulaar); Baobab or Pain de signe (French)

Fruit, often in powdered form, is mixed with water as 8 remedy against diarrhea.

Gombo Dielokhone (Soninke)

The milky leaves are boiled in water and eaten for diarrhea.

Gossi (Pulaar)

Millet or rice is boiled in water for diarrhea.

Diabbe (Pulaar)

Small sour fruit for diarrhea.
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Mourtode (Pulaar); Gonakier (French); (Balanites agyptiaca)

When a child has diarrhea, the mother chews the leaves and gives the sap directly to
the child.

Other tree leaves which are used similar to Mourtode:

Falladje (Pulaar)
Laoniande (Pulaar)
Djeloki (Puiaar)
Doko (Pulaar)
Teidouma

The following tree leaves are prepared in the way described below:

Ngiagotte (Pulaar)

Toultou (Pulaar)
Fatera (Pulaar)
Djarkoti (Pulaar)
Dene Redi (Pulaar)

All these leaves are boiled with flour (millet) and water.
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APPENDIX K

LIST OF TREES AND THEIR USES

Species Local Name Uses
Pulaar Soninke Maure
Acacia nilotica Gawdi Diebe Amouraye Dominant species in the depres-

Combretuin
glutinosum

Balanites
aegyptiaca

Acacia albida
= Faidherbia
albida

Pterocarpus
lucens

sions. Flooded by seasonal
rainfall and along the washes
of Dieri. The pods are used as
feed for sheep and goats. Its
wood is used due to its strength
and its resistance to scylophage
attacks. The pods are full of
tannin and are used by tradi-
tional tanners. Powder froin
these pods is known to have
aseptic qualities. It is a very
good firewood.

N'Dooki Tefe Tikifitt This tree is found in many arid
lands. It is found in monotype
groupings on scndy soils but also
on lateritic and on skeletal soils.
Its leaves and bark are used for
therapeutic purposes such as for
gastric problems and gingivitis.
Its sap is very adhesive and is
used for the treatment of tooth
cavities. It also is a source of
firewood.

Mourtoxki Sekhere Taichott Adapted to variois types of
soils, this tree is usually
found just above the upper limit
of flooding of the Fonde. Its
fruits are well liked by in-
habitants of the valley. "Its
wood is used to make handles for
tools (axes).

Thiaski Avraraye The flowering and foliation of
this tree occur during the dry
season. This tree is liked by
herders who find in its leaves the
only green feed available for
their herds during the dry
season. It is a protected species.

Thiangui Sangara Firewood; construction; leaves
for green feed.
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Species Local Name Uses
Pulaar Soninke Maure
Ziziphus Diaabe Sdes Appreciated fruits; construc-
mauritiana tion; leaves for green feed.
Acacia Patuki Aouar Arabie gum.
senegal
Adansonia N'Boki Teidouma Leaves for human consumption;
digitata fibers fcr rope-making.
Acacia Thiluki Talha Pods for aniinal feed; firewood.
radiana
Sclerocarya Eri Fruits; wood used to construet
birrea mortar and pestle; firewood.
Capparis Goumi Ignin Toothpieks; firewood.
decidua
Salvadora Goudi Aferchi Firewood.
persica
Commiphora Baddi Toothpicks; sap is used to
africana make incense.
Grewia bicolor Kelli Nijijji Fruits; firewood.
Tamarindus Diabbe Fruits.
indica
Mytragina Koili Construction.
ineimis
Acacia Temi Tamat Fruits (pods); animal feed.
ehrenbergiana
Borasus Doubbi Fruits; constructicn.
flabellifer
Hyphaene Guellioki Fruits; construction
thebaica
Acacia seyal Bulbi Pods for animal feed; bark used
in traditional tanneries.
Bauhinia Namadi Pods for animal feed.
- rufescens



LIST OF TREES AND THEIR USES

Species Local Naine Uses
Pulaar Soninke Maure
Calotropis Bamwami Construction; not a good source
procera of firewood.
Boscia Guidjile Fruits; firewood.
senegalensis
Sterculia Bobori Firewood.
setigera
Capparis spp. Guumi Firewood.
Dalbergia Jalambaani Wood for artwork; firewood
melanoxylon
Bauhinia Barkeewi Anima) feed.
reticulata
Acacia vereck Alluki Weed used to manufacture boats.
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APPENDIX L

ANIMAL DISEASES

Pulaar rlassania French English
All Species

N'Daaso Jayha Trypanosemiase Trypanosomiasis
Jzppo Oreilie Tombante
Beebi Filariose Oculair- Filuriosis of the Eye
Safo Saafa Fievre Aphteuse Foot and Mouth

Disease
Sayo Rage Rabies
Haande Abces Parotidien Parotidean Abscess
Lawre Abces Sous-Cutane Subcutaneous Abcess
Dadol I'hlebite de Veine Digitated Vein

Digitee Phlebitis
Besngu Stoinatite Stomatitis
vedic Bougoychiche Botulisine Botchelisir
Bakkale Brucellose Brucellosis
Tiro Jrab Gale Scab, Mange
Reedu Muusoru Takhma Mgl de ventre Intestinal Probleins
Nawande: Plaie Wound, Sore
Latche Botulisme Botchelisin
Cattle

Bade = Caaru Boudemya Peste Bovine Cattle Plague,

Rinderpest
Cartu Baleejo Boudreya Coccidiose Bovine Cattle Coccidiosis
Kuurel Boudreya Charbon Symptomstic Anthrax

Symptomatique
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ANIMAL DISEASES

Pulaar Hassania French English

Cattle (cont.)

Dioffe Peripneumcnie Contagious Bovine
Contag Bovine Fleuronneumonia

Daamal Chart:on Bacteridien Bacterial Anthrax

Yeedo Bougleib Peripneumonie Contagious Bovine
Contag Buvine Pleuropneumonia

Goat and Sheep

Fecco Pietin Foot Rot

NDiyam Hydropisie du Pied Foot Dropsy

Filto Intoxication Food Poisoning
Alimentaire

Saanitere Gale Scab, Mange

Horses and Donkeys

Juko Barouche Rhume, Pasteurellose, Cold, Pasteurellosis,
Gourme Strangles
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APPENDIX M

RESEARCH, EXTENSION AND EDUCATION LINKAGES
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APPENDIX N

MAURITANIAN SEED PRODUCTION ACTIVITIES

CENTRE NATIONAL DE RECHERCHES
AGRONOMIQUES ET DEVELOPPEMENT

AGRICOLE (CNRADA)

ON-STATION EXPERIMENTS AND VARIETAL TRIALS
IN KAEDI AND SCELIBABE STATIONS

Maize - 2 varieties established
Sorghum — 3 varieties eslablished
Millet — 2 varieties established
Cowpeas — 2 varneties astablished
Rice — 4 varieties established
Tomaloes

SONADER

EXPERIMENTS AND VARIETAL TRIALS

Rice
Maize
Sorghum

|

SEED FOUNDATION BASE

i

SEED MULTIPLICATION
COMMERCIAL FARMERS

(3 generations)

\ FAO
7

Onions

A
! y

DAKAR . _|_* SEED FOUNDATION

SEED FOUNDATION |

Tomaloes [

Onions \ SEED BASE
|
1

|

CNRADA
PRE-EXTENSION

SEED MULTIPLICATION

COMMERCIAL SEED PRODUCERS

FARMERS

{

PRIVATE ORGANIZATIONS
SEED MULTIPLICATION

REGIONAL EXTENSION AGENCIES
AND SONADER EXTENSION UNIT
FOR DISTRIBUTION TO FARMERS

r- - ON-STATION TRIALS
I ON-FARM TRIALS

i

i

!

!

i

FARMERS SELECTION

IN COMMERCIAL
CROPS

FARMERS SAVE

THEIR OWN SEED

Y

FARMER

Maize

SEED PURCHASED
FROM SENEGAL




ORGANIZATIONAL. CHART OF CNRADA

APPENDIX O

MINISTERE DE LECONOMIE

MINISTERE DU

ET DES FINANCES DEVELOPPEMENT RURAL
[~ = =] PROJECT SEMENCIER — PNUD
l
i
DIRECTION  |=m= = -:- =+ UNITE EMBOUCHE — OMVS
-_— |
COMPTABLE  |mm e = o o e — i
PUBLIC L. AGRES 1 — USAID/U ot A
DIRECTION SERVICE
TECHNIQUE ADMINISTRAT!F
)
] 1 | | 1
MARAICHAGE CULTURE PRE - .
FRUITIER VIVRIERE RIZICOLE| | yLGARIZATION AGROCLMAT
DATTIER F [ [
KANKOSA SECRETAIRE GARAGE
ADMINISTRATIF
T [
POOL CHAUFFEUR
SECRETAIRE
PLANTON

PERSONNEL TEMPORAIRE

Source: Taken from Diagnostic Cu Centre Nationa! De Recherches Agronomiqués et de Devéloppement Agncole
(CNRADA): Recommandations a L Institut de Recherche, Publisned by Permanent Interstate Commuttee for Drought
Controf in the Sahel. Aout 1984. Annexs (), B-1.
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‘APPENDIX P

Meteorological Datu

KAEDI STATION

1985 MONTHLY AVERAGES

Months  Max Min Ave Rainfall  Sunlight Humidity wind Evapotran-
Temp Temp Mean mm/Day Hrs/Day % Velocity spiration
oC OC Temp em/sec mm/Day
oC
1. 29.7 17.7 23.7 - 05.5 34 070.5 07.6
J 2 29.2 16.5 22.9 o 07.5 23 132.4 09.2
3. 32.0 17.4 24.38 - 06.1 28 070.7 07.9
1. 35.8 20.3 28.1 - 06.6 18 115.6 10.5
F 2. 36.6 19.7 28.2 - 09.0 16 112.6 11.4
3. 36.0 24,1 30.1 - 00.0 14 110.6 11.3
1 35.7 23.7 29.7 — 05.0 12 118.7 11.6
M 2 33.6 22.5 23.1 - 03.1 27 119.2 10.7
3 39.5 24.4 32.0 - 08.5 19 141.6 16.2
1. 40.3 26.0 33.2 — 06.3 14 102.8 14.4
A2 38.2 24.1 31.2 -_ 07.1 16 107.6 14.7
3. 39.0 23.6 31.3 - 07.9 19 107.8 14.5
1. 40.7 26.0 33.4 —_ 06.3 7 154.8 15.9
M 2 41.9 26.0 34.0 — 08.8 20 135.4 18.3
3. 43.7 29.2 36.5 -_ 06.3 26 097.4 18.1
1. 43.1 30.2 37.0 — 03.0 27 129.0 17.3
J 2. 40.4 27.3 33.9 — 04.7 31 132.8 15.9
3. 38.4 26.7 32.6 01.1 03.4 44 134.7 13.7
1 38.2 26.5 32.3 0.7 05.2 39 110.9 13.9
J 2 34.8 25.5 30.1 02.2 02.8 55 104.8 09.1
3 34.9 25.3 33.1 45.5 06.6 67 101.2 09.1
1. 35.9 26.0 30.9 24,3 08.7 59 075.8 09.7
A 2 35.0 25.6 30.3 14.6 06.2 60 090.7 09.4
3. 33.4 24,4 31.9 41.5 06.3 64 121.3 09.9
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KAEDI STATION

1985 MONTHLY AVERAGES

Months  Max Min  Ave Rainfall  Sunlight Humidity Wind Evapotran-
Temp Temp Mean inm/Day  Hrs/Day % Velocity spiration
oC OC Temp cm/sec mm/Day

1. 34.3 25.0 29.7 33.0 6.4 67 083.7 a7.0
S 2. 36.7 26.1 31.4 04.8 07.3 - 57 082.0 10.1
3. 38.4 26.3 32.4 03.8 04.6 47 096.0 10.3
1. 39.3 ¢6.9 33.1 — 05.1 4u 050.7 13.4
o 2 39.5 26.3 32.9 - 02.0 29 047.5 10.9
3. 36.4 23.5 31.8 - 03.8 2 041.9 10.6
1. 39.5 19.2 29.4 —_ 09.56 22 034.2 10.7
N 2. 37.3 22.4  29.8 —_ 08.1 23 069.0 10.8
3 3o.1 19.9 28.0 - 0 16 052.8 09.6
1. 34.2 22,0 28.1 - 06.3 10 082.4 10.9
b 2 26.0 16.1 21.0 15.9 05.2 34 087.6 09.2
3. 29.3 18.7 26.4 - 06.9 33 087.5 08.0
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APPENDIX Q

STATION: KAEDI

TABLE OF MONTHLY SOIL TEMPERATURE

AVERAGES FOR 1985

Months Oem 10em 20em 30em 100em
Oc O¢ O¢ Oc Oc
1 26.4 24.17 25.8 26.17 28.0
J. 2 27.5 26.7 26.1 27.0 28.3
3 29.2 27.2 26.8 27.2 28.0
1 33.6 29.5 28.9 28.17 29,2
F. 2 33.2 30.6 29.8 29.8 29.7
3 33.9 3:.3 3¢ & 30.6 30.5
1 33.9 31.6 30.8 30.9 30.9
M. 2 34.3 31.3 30.7 31.0 31.0
3 40.1 35.8 33.2 37.0 32.4
1 39.5 36.2 34.6 34.1 33.2
A. 2 38.8 35.5 34.5 34.35 33.9
3 40.1 35.6 34.6 34.4 34.2
1 41.3 37.3 35.9 35.3 34.3
M. 2 42.3 38.9 37.5 36.6 35.5
3 43.7 40.3 38.6 37.5 36,3
1 41.9 40.0 38.8 37.9 36.9
J. 2 37.7 38.0 37.9 37.3 36.8
3 36.9 37.6 37.2 37.0 36.6
1 36.4 36.1 35.8 35.8 35.7
5 33.6 35.1 34.9 35.4 35.4
3 34.4 3.5 33.1 33.3 34.3
1 36.4 35.95 34.7 34.7 34.8
A, 2 36.4 35.5 34.7 34.7 34.8
3 34.3 32.2 31.9 32.9 32.0
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STATION: KAEDI

TABLE OF MONTHLY SOIL TEMPERATURE

AVERAGES ¥YOR 1988

Months Ocm 10em 20cm 50cm 10tem
Oc O¢ Oc O¢ Oc
1 34.38 32.3 30.0 34.3 34.1
S. 2 37.6 35.4 35.9 35.3 35.4
3 39.0 3r.9 36.2 36.0 35.7
1 38.7 36.4 35.9 35.6 35.6
0. 2 37.3 36.4 35.9 35.6 35.6
3 33.3 31.6 30.8 31.3 34.9
1 35.9 33.5 32.5 33.1 33.9
N. 2 34 o 38.3 32.0 32.8 33.1
3 32.2 30.8 30.1 30.9 32.2
1 30.3 29.2 29.7 30.6 31.7
D. 2 24.0 24.3 24.9 27.2 29.8
3 23.8 24.8 25.0 24.5 28.0
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Name

Thiedo
(March to May or June)

Demminare

{June to July)

NDongou

(July to August/September)
Cowle

(September to October)

Daboude
(Nove.nber to February)

APPENDIX R

Pulaar Agricultural Seasons

Description

This is the hot dry seson.

This is the time when the rains first begin and
the trees beygin to sprout.

This is the actual rainy season.

This period marks the retreat of the flood when
recession agriculture can begin and also the
coming of the harmatton winds from the Sahara.

This is the ¢ool dry season.
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APPENDIX T

List of People and Institutions Contacted

Institutions

USAJID, Nouakchott
CNRADA (Centre de Recherche Agronomique et de Developpement Agricole)
Ministry of Rural Development
- Direction of Frotection of Natural Resources
- Direction of Livestock Production
- Direction of Agriculture
SONADER
Direction de la Sante
Peace Corp
FAO
Oftice of tl:e Governor of Brakna Region
Ofrice of the Governor of Gorgol Region
Partners for Productivity

USAID Dakar

OMVS

Individuals

Donald t = Miller - Director USAID, Nouakchott
Walter Bohem - USAID, Nouakchott

william Jones ~ USAID, Nouakchott

Wilson Lane - USAID, Nouakechott

T e Guardiano - USAID, Nouakchott

Keil Rikard - USAID, Nouakchott
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Ken Lizzo - USAID, Ncuakchott

Mike Stengel - USAID, Nouakchott

Richard Howell - USAID, Nouakchott

Nancy Hocoff - USAID, Nouakchott

Ann Latamer - USAID, Nouakchott

Janice Wescott - USAID, Nouakchott

Jill Hilbert - USAID, Nouakchott

Teresa Fogelberg - USAID, Nouakchott

darouna Hanaf - USAID, Nouakchott

Vlamadou Diarra - Director of CNRADA

Ba Mamoudou Yero Besse - Head of Division for Rice Production
Ba Maradon Lainine - Head of Division for Vezetable and Fruit Research

His Excellerncy Mr. Messaoud Ould Boulkheir - Mauiitania Minister of Rural
Developmnent

His Excellency Mr. Mohammad Lemine Ould Abdi - Secretary General (MRD)
Ba Bocar Soule - Technical Advisor (MRD)

Housseynou Fall - Director Genie Rural

Mohameden Babah - Director General SONADER

Dahmoud Culd Terzouk - Director Protection de 1a Nature

Mohammed Abdallah ould Abdurrahmane - Deputy Director of Agriculture
Dr. Limame - Di‘ector of Animal Husbandry

Mrs. ba - Director cf PMIs

The Governors of Gorgol, Guidimaka, Brakna and Trarza Regions

The Assistant Governors of Gorgol, Guidimake, Brakna and Trarza Regions
The Prefects of the Kaedi, M'Bagne, Bababe, Boghe and Maghama Departments

The Chefs of Arroundissement of Wompou, Lekseiba, Tekane, Toufde Sive and Darel
Barka

Dr. Lam Hamady - Director of ENFVA (Agricultural School)
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Agriculture Officer of M'Bagne, Tekane

Mr. Guisset - SONADER |

Tajidine Dendou - OMVS Research Director
Jean Core - FAO Seed Multiplication Project
Ge Baker - FAQ Seed Multiplication Project
Stefan Buzdugan - Director, Partners for Produetivity
John Balis - USAID, Dakar

Richard Caldwell - USAID, Dakar

Jon Andersen - USAID, Dakar

Jean LeBloas - USAID, Dakar

Alfred Schultz - USAID, Dakar

Alex Cunard - USAID, Dakar
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APPENDIX U

ITEMS RELEVANT TO THE COST OF PRODUCTION dF THE
CEREAL CROPS

IRRIGATED RICE, MAIZE, AND SORGHUM

02-01-1986

1. Basic Data

-Villages small irrigated perimeters

-Average area: 20 hectares

—-Average proportion of cultivated soils: 120%/year

-Implementation and guidance of Sonader

-Inputs provided bv Sonader

-Prices and costs according to the agreements with funding
agencies.

l. Unit price of agricultural inputs (02-01-1986)
(Ouguivas - UM)

[tems———mmmmm Unit----Unit cost--- Real Price——-—m—m——
Diesel : liter 34 : 34

Engine oil : liter 160 ¢ 160

Seeds : kg : 18 : 35

Fertilizers i kg : 24 : 24

Pesticides :Fe./ha 200 : 200 per season
Spare parts :Ft./ha 1000 : 1000 per season
Mechanical : : :

Cultivation :Ft./ha @ 2000 : 2000 per season
Labor : Dav 180

PS: The value of the labor/dav is slightly over the minimum wage
(21.45 UM/hour) in the following calculacions:

2. Number of Labor/day/ha (hand labor)

- Rice 200
- Maize/Sorghum 90
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The debt granted to the farmers is broken as follows:

Shor-term (%) 8.5 (recommended by the FND)
(inpucs) '
Medium term (%) 8.5 (appropriated by Sonader)

(motopump)

The financial charges form the Governement/Sonader
(e.g., debts investment charges) are not taken into account.

4. Water needs per delivery head (m3/ha) and corresponding di
0il consumption

Crop-—~———meev Need-—--—-~ Pump discharge---~—-- Number-Consumpti
m3/ha Hours liters of
diesel oi
Rice : 13000 270 48 220
Maize/Sorghum 6400 270 23 105

Base: motopump of average power of 20 horses
- Average consumption of 0.23 liter/Hp

5. Cost of the pump

Average cost of a GMP 426,000 Um ()
Reimbursavole in 3 vearlyv instalment 164,446 UM
1.e., hectare/vear 4,222 LM
(*) 1985: 350,000 UM. This cost rakes 1ato account the ad jus

price effect of inflation since Januarv 1985,

II. Fixed and Variables Costs

Fixed Costs per hectare

1. SONADER/GOVERNMENT

Land preparation/ Ft./year 7667 1 6389
Supervision
- Personnel Frt./vear 9000 1 7500
- Vehicles Ft./vear 4538 ] 3798
Housing Frv./year 1040 1 867
Maint~nance Ft./vear 321 1 434
Financial charges Ft./year P.M, 1 0
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Item———euev Unit--Unit/Price~~-Quantity---Proportion
engaged
1.2 (120%)
Total fixed costs Sonader/Government:

-per vear 22,786

-per season 18,998
2. Farmer
Annual pavments Ft./year 8222 | 6851
Land rent Ft./year P.M 1 0
Financial charges Ft./year P.M 1 0
Total fixed costs Farmer

- per vear 8222

- per sesson 6851
3. Total Fixed Costs per hectare

~per vear 31,008

-per campagne 25,839

Variables Costs for a Farmer/per Crop/and per hectare
per season
e e

Item-———mmm e RiZ=m—e——m—-Majze—=mmeoe— - Sorghum-—~———e——
Quantity-Cost  Quantitv-Cost Quantitv-Cost
M UM UM
Diesel oil (liters) 220 7480 105 3570 105 3570
Engine o0il (liters) o) 960 3 480 3 430
Seeds (kg) 40 720 25 450 10 180
Fertilizers (kp) 200 6240 120 2880 120 2880
Pesticides {Ft) ] 200 1 200 1 200
Spare parts 1 1000 l 1000 1 1000
Me-hanical cultivation P.M 0 P.M 0 P.M 0
Financial charges /2 yr 706 1/2 vear 365 1/2 vear 353
Expenses excluding labor 17306 8945 3603
Labor 200 36000 90 15200 90 10200

Total 53306 25145 24863
Total costs per hectare
Total costs farmer (1) 60157 31996 31714

Subsidies (2) 680 425 170

Fixed + variable costs
Total Sonader/Farmer (3) 79825 51409 50872
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(2) The difference between th - yst of séeds to the farmer and
the real cost is supported by the Government.
The fertilizers will be sold at the cost price.

(3) Cost of production per cultivated hectare to the Government.

ITI. Output price per kg of cereal in Ouguiva for different
assumptions of vield

1. Items: Total Expenses Farmer

———————————— RICE-~—=—mmm e R e SORGHUM-—————-
Yield Cost per Yiel Cost per Yield Cost per
kg/ha kg/ha Kg/ha
3000 20.05 1500 21.33 1000 31.71
Average Yield 3500 17.19 2000 16.00 1500 21.14
4000 15.04 2500 12.80 2000 15.86

This table only considers the production ccsts ac the farmer
level.

2. Irtems: Total costs Sonader and Farmer

3000 26.61 1500 34,27 1000  50.87
Average Yield 3500 22.81 2000 25,70 1500  33.9.
4000 19.06 2500 20.5¢ 2000 25.44

This table includes all the costs of producticn ar the government
level.
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APPENDIX V
TOPICS OF INQUIRY

Farming Systems Research Reconnaissance Survey
of the Senegal River Valley

GENERAL VILLAGE QUESTIONS

1. Village characteristics
A.  Size of village (number of househoids or population)

B. Institutional developinent

Schools Heelth clinic

Market (periodic or Other governinent offices
perimanent) Access to roads

Access to water Milling opersations

2. Demographic characteristics
Ethnic affiliatjon
Tribe Subtribe

Jther social
distinctions

3. A.  Kinds of crops grown (e.g. sorghum, millet, neibe, water:nelon,
vegetables, citrus, grourdnuts)
B. Sequence of crops
C.  Length of fallow
D. Indicators for deterinining when land can be faliowed
E.  If rains returned, would farmers de-emphasize irrigated agriculture

and return to rainfed farming
4. Irrigation system
General characteristics

Type of perimeter (large or sinall)
Perimeter area
Cropped area
Location on river (fonde, walo, other)
Soil type
Source of water
Water lifting method

pump origin/b:ond
pump size/capacity
maintenance program
power source

arts availabilit .
%peration (villagye operator; SONADER; other)

~P a0 Te
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10.

11.

12.

13..

14.

. Wild foods

Kinds (names)
Uses
Where found
Tree crops
Gum arabic

Availability
Economic utilization

Trees used for firewood
Names
Citrus (orchard vs. garden)
Economic utilization
Bananas
Economic utilization
Mangoes
Interaction between sedentary farmers and nomadie groups
Comple.nentary
Grazing of crop residue
vanure for fields
Produects sold to farmers
Products sold to nomads
Coimnpetitive
Grazing in fields before harvest
Competition for water
Communal grazing resources
Migration routes of transhumants
Wild geme
Availability
Fishing
Traditional fisheries (location)
Fishing patterns

Importance of fish in diet (fresh vs. dried)
Marketing (sales and purchases)
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15. Other sources of income
Off-farm employment

Seasonal migration (other agricultural schemes,
urban employment)

Local off-farm employinent (shops, mills, itinerant trading
government employment, charcoal inanufacture)

Arts and crafts

Farm labor

Remittances

Where have most migrants gone and why

How many have left

How many have returned

Other enterprises

lo. Credit
Sources
Credit associations
Goavernment loans
Relatives or local merchants
Cooperatives
Others

Terms (period, interest, grace)

Loan justification (social, production improvements, siekness,
hoine improvement)

17. Consumption
A. Food preferences

Crops
Meat

B. Food habits
Who eats with whoin
Number of meals (timing and composition)
Main meal
Order of eating
C. Foods by season
D.  Culturally prescribed foods (infants, lactating women, elderly)
E. Food distribution programs
Free food

Food for work
Market stabilizaticn
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8. Health

Government-provided medical services
Traditional medical practices

19. Environment

Energy sources and amount consumed daily (charcoal, wood, manure)
Location of resources consumed

Energy costs (price or effort for gathering in terms of hours per day)
Secondary impacts of exploitation (erosion; sand encroachment)
Local reforestation projects

Preferred trees

Preferred locations for plantings

Shelterbelts and shade trees

Heve well levels changed (ask women)

20. Project interventions in area
21. Constraints elicited from farmers

22. Possible interventions
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SPECIFIC HOUSEHOLD QUESTIONS

1. Composition of household (participants on the family farm)

Adults Children
Education of household Outmigration
members

2. Farm characterisiics
A. Ac~cess to land (land tenure inquiries)

Irrigated land (size of holding)
Fale

Fonde

Decrue (number of plots)
Dieri

What is considered good land?

3. Field size

(May be determined by amount of seed used, but some verification of field
sizes must be done by pacing or measurement)

1. Family field vs. individual fields
Cropping patterns
9. Crops grown

A. Rice
Size of parcel(s)
[rrization techniques

Continuous or intermittent inundation
Water application frequency
Cropping seasons (number of cultivations)

Varieties (names, characteristics, sources, selection
criteria, growing period)

Local
Introduced

Disease . c 1d pests

Inputs used - fertilizer, pesticides (how applied; when)

Land preparation - plowing (how; when); other (i.e., disking,
harrowing)

Planting (methods, timing, who, man-days, constraints,
intercrops, replanting)

Birdwatching (inethods, timing, who, man-days, constraints)

Fencing (methods, timing, who, man-days, constraints)

Weeding (methods, timing, who, man-days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post-harvest (imethods, timing, who, man-days, constraints),
including: drying, storage, threshing, milling
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6(

Control of output - who, and portion given to family head
Linkages with other crops

B.  Other crops (corn or sorghum) (pursue cropping pattern questions
when appropriaie)

Types

Growing periods

Diseases and pests

Inputs used (fertilizers; pesticides)

Irrigation techniques (inundation, water application frequency,
furrow or flood)

Land preparation (plowing ~ how and when; other techniques)

Planting (methods, timing, who, man-days, constraints,
replanting)

Weeding (methods, timing, who, man-days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post-harvest, including drying, storage, threshir 3, m:lling
(methods, timing, who, man-days, constraints)

Portion marketed

Market gardens

A. Water source

Lifting rmethod

Water application method (timing and amount)
Location

Crops rrown

Inputs used

uand preparstion

Marketed portion

Independent or cooperative organization

CZOEmUNE

Recession agriculture (decrue)
Se rhum

Area grown

Site selection (number of days flooded; number of years
cultivated)

Number of plots, size of plots and tenure arrangements

Varieties (name, characteristics, source, selection criteria,
growing period)

Local
Introduced

. Other crops in decrue (pursue cropping pattern questions when

appropriate
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9. Falo cropping patterns

10.

Area grown

Site selection (number =f days flooded; number of years cultivated)

Num:er of plots ard tenure arrangements

Type of crops (names, characteristics, source, selection criteria,
siowing period)

Local
Introduced

Diseases and pests

Inputs used (fertilizer; pesticides)

Land preparation (tilling or prepering soil before planting)

Planting (methods, timing, who, man-days, constraints,
intercrops, replanting)

Bird watching (methods, timing, who, man-days, constraints)

Fencing (inethods, timing, who, man-days, constraints)

Weeding (methods, timing, who, man-days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post harvest, including drying, storage ard threshing (inethods, timing,
who, inan-days, constraints)

Portion narketed and income received

Jse of stocks

Grazing use

Fonde cropping patterns (other than small perimeters)

Area grown

Site selection (number of days flooded; number of years cultivated)

Number of plots and tenure arrangements

Type of crops (names, characteristics, source, selection criteria,
growing period)

Local
Introduced

Diseases and pests

Inputs used (fertilizer; pesticides)

Land preparation (tilling or preparing soil before planting)

Planting (methods, timing, who, man-days, constraints,
intercrops, replanting)

Bird watching (methods, timing, who, man-days, constraints)

Feneing (imethods, timing, who, man-days, constraints)

Weeding (methods, timing, who, man-days, constraints)

Jarvesting (methods, timing, who, man-days, constraints)

Post harvest, including drying, storage and threshing
(methods, timing, who, man-days, constraints)

Portion marketed and income received

Use of stocks

Grazing use
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11.

12.

Dieri cropping patterns

Millet

Area grown

Site selection (number of years cultivated)

Number of plots and tenure arrangements

Varieties (names, characteristics, source, selection criteria,
growing period)

Local
Introduced

Diseases and pests

Inputs used (fertilizer; pesticides)

Land preparation (tilling or preparing soil before planting)

Planting (methods, timing, who, man-days, constraints, intercrops,
replanting)

Bird watching (methods, timing, who, man-days, constraints)

Fencing (methods, timing, who, man-days, constraints)

Weeding (methods, timing, who, man~days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post har vest, including drying, storage and threshing (methods,
timing, who, man-days, constraints)

P'ertion marketed and income received

Use of stocks

Grazing use

Other dieri crops

Area grown

Site selection (number of years cultivated)

Number of plots ana tenure arrangements

Type of crops (names, characteristics, source, selection criteria,
growing period)

Local
Introduced

Diseases and pests

Inputs used (fertilizer; pesticidas)

Land preparation (tilling or preparing soil before planting)

Planting (methods, timing, who, man-days, constraints,
intercrops, replanting)

Bird watching (methods, timing, who, man-days, constraints)

Fencing (methods, timing, who, man-days, constraints)

Weeding (methods, timing, who, man-days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post harvest, ineluding drying, storage and threshing (methods,
timing, who, man-days, constraints)

Portion marketed and income recejved

Use of by~-products

Grazing use
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13. Baffou (depressions in dieri)

14,

Types of erci': grown

Livestock
A. Goats
Number

Feeding practices (free or controlled)

Diseases and mortality
Sheep

Number

Feeding practices {free or controlled)

Diseases anc mortality
Cattle

Number

Feeding practices free or controlled)

Diseases and mortality
Donkeys

Number

Feeding practices (free or controlled)

Diseases and mortality
Poultry

Number

Feeding practices
Diseases and mortality

Horsas

Number

Feeding practices (free or controlled)

Diseases an mortality
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