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Executive Summary 

A dry season farming systems reconnaissance survey was conducted in
Mauritania in the Guidinaka, Gorgol, Brakna and Trarza regions. Thirty-four
villages were surveyed over a three week period in February 1986. A multi­
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 in 27 villageswomen
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 cropping 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, nerchant, etc.) and 7) out-migration (both seasonal and permanent). 

The farming systems vary by region 9s well as within regions. 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 ofthe soil. Sweet potato is the dominant crop grown in falo areas. Private perimeters 
are also common in this region. Sorme farmers operate large commercial vegetable
gardens and are producing vegetables for large markets such as Rosso, Dagana and 
Nouakchott. 

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 perimeters 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 markets.to Farmers in several 
villages turn to charcoal production when crop yields are low (e.g. Darel Barka). 

In the Central Middle Valley (Boghe to Matam), rainfed, recession, small
perimeter and large perimeter cultivation can be found. Rainfed cultivation ishighly variable. West of Bolo Dogo, no rainfed crops are grown. Between Bolo Dogo
and Kaedi, farmers growv watermelon, cowpeas, and hibiscus. East of Kaedi, millet
and sorghum are incorporated Into the crop mix. Rainfed ismillet more popular
than sorghum in this area. Aside from sorghum, cowpeas and watermelon, corn and
vegetables are grown in some recession fields located Dirolin the Plain. Floods
recede in October and November, so 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 widevariety of crops are in dieri togrown fields due increased access to rainfall (e.g.
peanuts). Sorghum is preferred millet asover 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 
recession agriculture (e.g. Fondou, Ganki, Talhaya, etc.); 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, etc.); 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 
system is the most prevalent one found in the river basin (21 out of 34 villages). 

The farming 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 
villages (e.g. Tolel). In villages with limited economic alternatives, farmers ,nay
mir,ate or supplement their income with charcoal production (e.g. Darel Barka). 



Constraints and Recommendations 

The reconnaissance survey has identified a number of general and specificconstraints which are pertinent to the farming systems found along the SenegalRiver Valley. The major constraints are summarized below along with possible
strategies to deal with each type of constraint. 

A. 	 General Production Constraints 

1. 	 Environmental Degradation 
a. 	 Integrate trees 	into agricultural producition (shelterbelts, alley cropping).b. 	 Adjust the market price of gum arabic so that farmers receive more 

income from gum sales. 
c. 	 Encourage reforestation. CocL'dinate 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 cropping 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 determines appropriate use 

of land resources. 
h. 	 Introduce efficient wood-burning stoves. 

2. 	 Access to' Transport 
a. 	 Continue to build roads and establish adequate maintenance programs.b. 	 Improve planning efforts to insure thet isolated villages gain access to

food and agricultural inputs before the rainy season. 
c. 	 Encourage barge transport for i,rketing agricultural products after the

completion of the two dams (Manartali and Diama). 

3. 	 Inadequate Market Infrastructure 
a. Encourage improved transport :acilities and set vices.b. 	 Promote crops which generate income such as vegetables and sesame. 
c. Coo!'dinate 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 viablemarketing mechanisms for andbuying selling agricultural products,

delivering inputs, and providing a source of credit and investment for 
farmers. 

4. 	 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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e. Determine minimum seasonal crop water requirements through research.
f. 	 Investigate the advantages and disadvantages of introducing 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 water harvesting in a number of sites along
the river (barrages/dikes). 

5. 	 Access to Appropriate Technology 
a. 	 Promote extension efforts. 
b. 	 Encourage the development of seed rfultiplicadon programs to produce

sufficient quantities of improved seed. 
c. 	 Emphasize the diversification of cereal crops in seed programs.
d. 	 Promote cooperative boutiques to improve farmer access to inputs. 
e. 	 Explore the uossibility of using village merchants as intermediaries to 

introduce improved inputs. 

6. 	 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 motorcycles.
C. 	 Utilize Peace Corps volunteers for disseminating information to farmers 

as well as setting up on-farm Lrials, monitoring experiments, collecting
yield data and obtaining feedback from farmeirs.

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

7. 	 Destruction of Crops by Animals 
a. 	 Investigate alternative fencing materials for protecting crops from 

animal intrusion. 
b. 	 Encourage the introduction of metal fencing as part of the construction 

of perimeters.
C. 	 Consider introducing live fences or tree lots for supplying fencing 

material. 
d. 	 Consider introducing stricter penahies to be imposed on animal owners

who do not supervise their animals adequately. 

8. 	 Emigration of Young Men 
a. 	 Encourage the equitable distribution of irrigated parcels so that young 

men gain access to land.
b. 	 Encourage villages to establish community development funds so that 

remittances from migrants can be channeled into productive agricultural
investments (e.g. pumps, spare parts, agricultural machinery,
cooperative boutiques, credit source). 

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

activities. 
b. 	 Identify critical labor bottlenecks so that crop varieties becan 
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introduced which reduce labor conflicts. 
C. 	 Develop appropriate cropping calenders for different regions along the 

river. 

10. 	 Cultural Traditions Adversely Affecting the Cropping Calender 
a. 	 Investigate the possibility of working through village chiefs to introduce 

appropriate cropping calenders. 

B. 	 Specific Farming Systems Component Constraints 

1. 	 Small Perimeter Constraints 
a. 	 Size of Irrigated Holding 

i. 	 Increase the size of irrigated parcels allocated to each family. 
ii. 	 Conduct a study to determine the optimal size of an irrigated

holding, taking yield and economic returns into account. 
iii. 	 Encourage better utilization of perimeters by promoting water 

efficient crops, crop intensification, and better crop management. 

b. 	 Problems Associated with Pumps 
i. 	 Improve farmer access to spare parts and diesel. 
ii. 	 Encourage more uniformity in the types of pumps installed. 
iii. 	 Conduct a survey to determine which pump parts break more 

frequently so that these parts can be supplied to cooperatives as 
reserve stocks. 

iv. 	 Improve access to diesel for villages isolated in the rainy season. 
v. 	 Provide better "training to pump operators in the maintenance of 

pumps to rec'uce reliance on SONADER. 
vi. 	 Encourage villages to establish payment schemes for pu-np 

operators which provide incentives for good pump maintenance. 
vii. 	 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. 

c. 	 Inefficient water utilization 
i. 	 Improve the construction and maintenance of irrigation systems 

through better supervision and training. 
ii. 	 Conduct research on alternative leveling techniques such as 

puddling. Investigate the use of animal traction and two-wheeled 
tractors in levelling. 

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

iv. 	 Encourage the cultivation of water efficient crops (e.g. sorghum). 
v. 	 Conduct research on the advantages and disadvantages of using a 

sorghum ratoon crop as a second season crop 	in irrigated parcels. 

d. 	 Lack of effective extension 
i. 	 Provide pump operators with extension training at the same time 

they are trained to maintain pumps. 
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e. 	 Lack of appropriate equipment
i. 	 Introduce labor saving technologies to g, oups of farmers in 

cooperatives as a way 	to deal with cost constraints. 
ii. 	 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, etc.). 

f. 	 Excessive indebtedness of farmers with small perimeters
i. 	 Provide more adequate instruction to farmers regarding financial 

responsibilities associated with a loan.
ii. 	 Train several cooperative members in fiscal management and 

simple accounting procedures.
iii. 	 Establish payback schedules which are reasonable and manageable

given farmers' resources. 
iv. 	 Establisih 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. 

g.. 	 Nutgrass 
i. 	 Conduct research on control measures to determine the most 

appropriate way to deal with nutgrass.
ii. Identify crop varieties that are resistant to nutgrass. 

2. 	 Walo Cultivation Constraints 

a. 	 Reduction of inundated surface due to insufficient flooding
i. 	 Conduct research on drought resistant, water efficient crops to be 

planted in walo areas. 
ii. 	 Develop water harvesting techniques in walo areas, especially

where crops are inundated by runoff water from local water 
courses (e.g. Dirol Plain).

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

b. 	 Major pests and diseases 
i. 	 Encourage farmers to continue to use seed treatment dressing,

treated seed, and insecticides to control pests and diseases.
ii. 	 Encourage inputs to be made available through a number of

channels such as government organizations and extension services, 
cooperative boutiques and village merchants. 

iii. 	 Instruct farmers as to the proper use of chemical substances.
iv. 	 Identify sorghum varieties that are resistant to many pests and 

diseases (e.g. bird resistant, smut resistant). 
v. Develop cropping strategies which ininimize the damage caused by

birds (e.g. combinations of high tanin and low tanin sorghums).
vi. 	 Conduct research on the feasibility of adjusting the timing of crop

planting to avoid peak periods of bird infestation. 
vii. Conduct 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, etc.).

viii. 	 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.

iii. Introduce water harvesting techniques to inundate crop land in 
affected areas. 

e. Other 	area of investigation
i. 	 Conduct research on the positive and negative effects 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 

cropping.
ii. 	 Identify drought resistant, water efficient short cycI, varieties of 

millet, sorghum, cowpeas and watermelon.
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 mulching 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 to plant.
vii. 	 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 suitable crop to

be introduced into the area. 

4. 	 Constraints for Vegetable Crops 

a. 	 Access to water 
i. 	 Improve access to water for vegetable gardens by making available 

pumps, wells, and storage tanks. 
ii. 	 Conduct research on the feasibility of using animal traction, 

pumps or small diesel pumps to lift water into storage tanks. 
hand 

iii. 	 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. 

b. 	 Access to appropriate vegetable seeds. 
i. 	 Identify or develop vegetable varieties which are adapted to

different seasons and which have different maturation periods. 
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ii. 	 Consider bringing in more vegetable specialists to CNRADA to 
conduct research on vegetables. 

c. 	 Access to transport 
i. 	 Continue to support transport infrastructural improvements.
ii. 	 Encourage villages to regionally coordinate the transport of

vegetables to larger markets through cooperatives. 

d. 	 Packaging end 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. 

e. 	 Access to extension 
i. 	 Improve extension services provided to vegetable growers in thce 

areas of seed access, instruction on improved cultural practices, 
and information on packaging, transport and conservation. 

ii. 	 Continue to rely on Peace Corps Vlunteers to provide extension 
advice. 

f. 	 Competition with foreign vegetables
i. 	 Explore the positive and negative effects of establishing a trade 

barrier on vegetable imports.
ii. 	 Improve the infrastructure to facilitate vegetable marketing. 

5. Livestock constraints 

a. 	 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 as fodderthei" crop residues 
supplements.

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

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

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

C. 	 Other areas of investigation
i. 	 Improve animal productivity taking current animal potential and 

breeding conditions into account. 
ii. 	 Develop a plan for the progressive introduction of intensive 

lives ock rearing.
iii. 	 Identify ways in which livestock can be better integrated with crop

production (e.g. anial traction, manure, crop residue as fodder, 
etc.) 
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iv. 	 Identify ways in which marketing channels can be better organized 
to market animal products. 

v. 	 Determine the feasibility of producing fodder crops as cash crops. 

6. 	 Consumption Constraints 

a. 	 Seasonal food shortages 
i. Improve the infrastructure so that villages are less isolated during

the rainy season (i.e., all weather roads).
ii. 	 Identify and introduce short maturing varieties of food crops to 

make food available during critical periods (i.e., rainy season).
iii. 	 Collect germ plasms along the river of short cycle crop varieties.
iv. 	 Develop cropping systems which combine crops in such a way that 

food gaps are eliminated (i.e., combining short and long cycle 
crops). 

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

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

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

b. 	 Access to drinking water 
i. 	 Develop more wells and introduce simple filter systems to clean 

water from the river. 

c. 	 Access to fresh water fish 
i. 	 Increase the quantity of fish available by stocking the river and 

inarigots with fingerlings.
ii. 	 Introduce fish nets which regulate the size of the fish caught.

Establish laws to enforce the use of these nets. 
iii. 	 Introduce fish ponds tc improve access and management.
iv. 	 Introduce an aquaculture research progTam at CNRADA which 

focuses on improving fish production in the river basin (i.e.,
breeding program for fingerlings). 

d. 	 Access to firewood for cooking
i. 	 Promote agroforestry practices to improve access to firewood. 
ii. 	 Encourage farmers to plant stands of fast growing trees that can 

be systematically harvested for fuel use. 
iii. 	 Introduce fuel efficient wood 	burning stoves. 
iv. 	 -Encourage farmers to use manure as a substitute for wood or 

charcoal.
 
v. 	 Explore other alternative energy sources such as solar energy and 

wind power. 
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I. 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 regions (See Map 1). Thirty-four villages were srveyed over a 
three week period in February 1986 (See Table 1). Over 400 farmers were 
contacted, and indepth interviews were conducted with approximately 180 far-n
families. In addition, general inquiries we2re 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 from 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 systems found in the Senegal Valley to helpRiver CNRADA establish 
research priorities for the research station at Kaedi. Dry season data were 
collected on cropping patterns (irr'igated, recession, and rainfed), animal husbandry,
off-farm economic activities, marketing and consumption. This study also focused 
on some of the key constraints facing farmers in these -egions of the river basin. 
Although this information will be augmented and refined by upcoming surveys in the 
rainy season as well as by on-farm testing, it provides a basis fo,, orienting resparch 
to the needs of farmers. 

A. Methodology 

To deal with the complexities of the farming systems foind in the Senegal
River Basin, a multi-disciplinary team was LLsed (See Appendix A). The size of the 
team varied from 16 to 11 members, so not all of the resetrchers 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 Mauritanians. Two of the researchers were 
women. 

Prior to conducting survey, research team reviewed datathe the secondary 
sources obtained from USAID, CNRADA, other government agencies, and other 
projects. This information helped familiarize the term with the area and topics to 
be studied. In addition, background information was collected from knowledgee.ble 
personnel 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 witn the help of these officials. 

*Women were interviewed in groups rather than individually, so it was difficult to 
determine the number of wom: 1 contacted for the food consumption survey. 
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VILLAGES SURVEYED
 

Date Villages Surveyed Region 

Feb. 3 Guiraye 

Gourdiouma 
Silla 

Gorgol 

Gorgol 
Gorgol 

Feb. 4 Djovol Gorgol 

Feb. 5 Lekseiba 
Ganki 
Talhaya 

Gorgol 
Gorgol 
Gorgol 

Feb. 6 Wompou Gudimaka 

Feb. 7 Wali 
Toulel 
Nourna 

Gorgol 
Gorgol 
Gorgol 

Feb. 8 Maghama 

Gourel Dieri 
Paliba 

Gorgol 

Gorgol 
Gorgol 

Feb. 9 Toufde Sive 
Sive 
Koundel Reo 

Gorgol 
Gorgol 
Gorgol 

Feb. 11 Tetisne 
Dindi 
Bovel 

Gorgol 
Gorgol 
Gorgol 

Feb. 12 M'Bagne 
Fondou 

Brakna 
Brakna 

Feb. 13 Sori Male 
M'Boto 

Brakna 

Brakna 

Feb. 15 Bababe 
Bolo Dogo 

Brakna 
Brakna 

Feb. 16 N'Gorel 
rienel 

Brakna 
Brakna 

Feb. 17 G1o Ologo 
Darel Barka 

Brakna 
Brakna 

Feb. 18 Dar Es Salam 
N'Bar Wadji/Kaire 

Trarza 
Trarza 

Feb. 19 Tiekane 
Gani 

Trarza 

Trarza 



The village selection process tried to take into account the variability thatexists in farming systems along the river basin. F!ctors taken into consideration invillage selection included location; size; access to roads; institutional coraplexity;access to small irrigated perimeters (both cooperative and private), walo lands, falolands, dieri lands; proximity to the river, large perimeters, large towns, nomadicpasture lands; ethnic background; and general economic pursuits (i.e., fishing, animalhusbandry, recession farming, etc.). To aid in this selection process, the river basinwas surveyed from the air using videoa camera. This video helped the researchteam visually pick out villages that thehad desired characteristics. In addition,Mauritania researchers who were knowledgeable, about the regions to be surveyedwere consulted to help identify villages. Following this procedure, 40 villages werechosen to be surveyed. However, the number was later reduced to 34 due to 
logistical constraints. * 

To help guide ii.erviews, the team constructed a detailed topical outline priorto going to the field (See Appendix V). This topical list was open-ended so thatfarmers could express thenselves freely on a variety of issues. The topics includedin this outline were obtained from a number of sources. First, important variables
identified in past studies were derived from secondary data andsources interviewsconducted with knowledgeable personnel. Second, each of the researchers atCNRADA were consulted to identify the various kinds of information needed thatwould be directly relevant to ongoing research at the station. Third, the team
members drew upon their own knowledge and past research experience in devisingtopics. The outline was formulated and reviewed by all the team members beforegoing to the field. Once the team reached consensus on the items included in the 
rist, the survey was initiated.** 

Villages nearby Kaedi were surveyed first to test the topical outline. Thisallowed the team to refine the list ana to determine the appropriate manner inwhich to ask some of the questions. Following this test, tables were constructedfrom the refined list which facilitated the transfer of data from field notes to acomparative format (See Appendix E). These tables allowed for continualcomparisons among farmers which helped focus discussions among team members. 

Before surveying villages in any particular region, an effort was made tocontact the local officials to inform them of our activities and the purpose of our 
wasstudy. This 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 a-result, 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. 
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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 region
(Woumpou). Taking into aecount the fact that the floods recede earlier in this
region than in the Central and 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 team up into 
three groups. Each group visited one village day to conduct witheach interviews 
farm families. 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 would 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 directed the group assembledwere to 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, environmencal 
issues, project interventions, major constraints and desired interventions. 

After these initial inquiries, the researchers split up into smaller groups 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. womenThis is because the oif farm
households may also be responsible for a considerable amount of the labor performed
in the family fields or have their own fields. Despite this attempt, it was not always
possible to have the .ife present during the interviews. 

rhe interviews were conducted in the farmers' fields away from 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 demonstrated to farmers that the researchers were seriously
concerned about their problems, this likely result inand was to more truthful 
responses. UsuaJly 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. 
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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 constraints and specific farming
systems 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 to 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 marginal 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 completo 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 female 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 information, 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 systems
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 
(nigration, local business employment, charcoal production, arts and crafts and 
fishing); sources of credit; and consumption. The tenth section focuses oil the major
farning systems constraints and recommendations proposed by the research team. 
This section divides the constraints into general 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 information 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 include: the list of researchers involved in the survey;
the data summaries of the farming systems survey; the timing of the cropping 
activities; lists of trees ahd their uses; livestock numbers; a list of animal diseases;
the data summaries of the food consumption survey; food inventory, food price
lists; recipes; list of wild foods; traditional remedies for ailments; list of sources 
consulted; lists of people and institutions contacted; organizational structures of 
collaborating government and research insiitutions; a chart on seed production
activities; table of monthly soil temperature.,; meteorological data; and the topics 
of inquiry used in the survey. 
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II. GENERAL FARMI4G SYSTEMS CHARACTERISTICS 

A. Introduction 

Although a considerable amount of variation exists in the economic activitiesof 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 farm
family's geographical location, socio-cultural preferences, and economic oppmo tunities. This section of the report identifies these major components and
discusses how they are combined in various vays to form different farming systems
along the river. 

First, there are four cropping systems in the Senegal River Basin. These
include traditional rainfed agriculture (dieri cultivation), traditional recession
agriculture (walo, falo, fonde), small irrigated perimeters (both vegetable gardens
and grain cr anTrgeirrigated 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 a short-term, economic
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
income sources (e.g. farm laborer, milk sales, herder, construction worker,
merchant, mill operator, etc.). Seventh, young males will permanently migrate fromthe village and send remittances back to their families. Eighth, many farmers willseasonally migrate to urban areas, agricultural schemes, or Senegal to supplement
their income. 

Given the marginal environ:nental conditions of this region, farm familiesattempt 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 anumber of strategies simultaneously. For instance, a farmer may be involved with
rainfed agriculture, recession agriculture and irrigated agriculture all at the sametime. 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 climatic conditions (i.e.,
rainfall, adequacy of the floods, etc.), and/or access to input. (i.e., availability :fdiesel, spare parts, seed, etc.). Stich flexible adjustments are an adaptive response
to an unc,,'tain environnent. Similarly, farmers will pursue a wide diversity ofother ecoroinc activities to supplement their income and reduce their vulnerability
to crop fa.lures. Understanding how these various activities are interrelated andhow farmers use them in various combinations to adapt to local conditions isessential if improvements re to be made in the existing farming systems. 

B. Inter-Regional Variability Among Farming, Systems 

The type of farming systems pursued by farmers 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. Bel'iuse 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 silinity problems !n vegetable gardens, farmers plant vegetables on 
the side of plantir~g hills in their ir-igated fields. Private irrigated perimeters are 
also common in tuis region. In fact, most of the large commercial vegetable
garden are found in the Trarza Region of the Delta. Vegetable marketing is 
etcouraged by easy access to large mari:ets such as Rosso, Dacana, and Nouakchott. 

In the Lower Middle Valley (Dagana to Boghe), rainfed agi ieulture is of little 
importance due to inadequate rainfall, out recession agri-ulture becon more 
prevalent. The soils in this area are good for recession cultivation because they are 
medium to fine textured alluvial deposits whichi 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 perimeters can be 
found, but most are located in the vicinity of Dagana. Aside from rice and 
vegetables, irrigated corn is also grown in the perimeter. Except for the villages 
near large towns like Boghe and Dagna, the villages in this region are more 
isolated, 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 is 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 primarily watermelon, cowpeas and 
hibiscus. Millet and sorghum become part of the crop mix in villages 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 tile 
Lower Middle Valley, and .narigots are prevalent throughout the 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 November in this 
area, so planting begins earlier than in the Lower Middle Valley. In addition, both 
small perimeter 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,2es 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), rainfed 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 a common cultural practice among the Soninke. Small 
irrigated perimeters have also been recently 'itroduced into the area. In these 
perimeters, corn is the dominant crop grown rather than rice. Sorghum can also be 
found in 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 .vill differ depending upon access to resources and economic background.
Intra-regional dififerences in cropping patterns can be used to 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 outsit'7 of Boghe and Kaedi. 

The most common 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 dattern. The types of 
traditional agriculture which are combined with irrigated agriculture will vary from 
village to village, 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 somne 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 by the size and institutional complexity of the village and its proximity
to a large U, , 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 interrelated isare 
developed. The following sect
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12
 



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 means by
which this goal is to be achieved is through the promotion of irrigated agriculture
throughout the river valley. The irrigated r>erimeters, many of which have been
recently constructed, have become an important and integral part of the overall 
farming system found within the river valley. The perimeters were for many of the
riverine people their main hope for survival through the last drought cycle. Without 
them, most of the river valley rural population would not have planted any crops at 
all within the last several years. 

The perimeters have allowed many farmers to plant and harvest some 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 production (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
involve intensive, as opposed to. extensive, agriculture arid 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 perimeters, 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 sorghum); 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 to return, they would go back towere 
the traditionrA farming systems in the dieri and walo, which are extensive, less 
demanding, and give higher net yields per effort extended. 

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 system 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.1. Large Perimeters 

Large perimeters are about one hundred hectares or more in size, with a 
system 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 larg-e 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. Possible reasons for its success 1)are: 
the attention it receives from variou, research projects; 2) the extension aind 
technical assistance it receives; and 3) size of the holdings which average about 0.75 
ha.* 

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. Examoles are Toulel-16 
and 36 hectares, Wali-23, 27 and 19 hectares, and Bababe-20 hectares. There are
basically four types of small perimeters. There are: 1) Type A perimeters; 2) Type B 
perimeters; 3) private perimeters; and 4) garden perimeters. In the area covered by
the survey, most of the perimeters varied between .1 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 punp (e.g. Tienel 
cooperative garden), watering filled byor a tank from the river 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 that are close 
to the river or a narigot. 

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

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

***Aost 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 more 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 settling
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 about75 persons. The average size holding betweenis 0.25 to 0.5 hectares, where aholding can be one or more plots of various sizes. The Type A perimeters, which aresurveyed and laid out by SONADER but farmer-built under the supervision ofSONADER, are the most prevalent. These are the perimeters which SON ADER
prefers to develop. Examples of Type A perimeters are Djovol, Wali 1 and 2, andKoundel Reo. The Type B perimeters are those where the levelling and some of theconstruction work is done with machinery while the farmers much of thedo lessardtu.s work in constructing the smaller canals and p1.ot divisions. The Type 3perimeters, like Guiraye and Wali 3, appear better built. The cooperative members
of the Type B perimeters had fewer complaints concerning the co.citions andlevelLng of the perimeter. Most of the Type B perimeters visited had more uniform 
crops, and canal systems were in better condition. 

The size of the plots vary from one perimeter to another even within the samevillage. A farmer 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 betweenresources 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 caseswhere either traditional lands, perimeters, or both failed due to natural or 
management deficiencies, the farmers turned to -ilchar production. A greatmajority of the cooperative farmers interviewed expresseci a desire to have larger
holdings, but only a few stated that the reason to bewas able to concentrate theirefforts on irrigated agricultural production. Nearly all the farmers considered the
work in the perimeters very arduous, especially thu manual preparation of the heavyclay 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 from five countries can be found. The Lister HR2 from 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 carals. 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 perimeters. 

2) 	 Pump breakdowns happen frequently in all perimeters save for one or 
two instances. The breakdowns are due not only to the cver-taxing of 
the pumps but also to the inadequate maintenance of the pump-. 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 liaintenance 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 a crop from each parcel (i.e., 3-l/2
kgs of g-rain 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 full time to his job. In a few instances pump
operators 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. Most 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. 

4) 	 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. 	 InstitutionalRelationships 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 cooperatve, repay the loans advanced theby institutions 
either with the crop (rice, corn or sorghum) or in cash. 

In the area surveyed, many of the cooperative farmers have expressed a
negative view toward the institutions primarily because the problemsof 	 they
have 	encountered. These problems include: 1) the fact that the parcels are 
not level; 2) crop losses due to prolonged pump breakdowns; 3) damage and 
devastation caused by intruding animals, especially camels; and 4) the 
indebtedness incurred to lossesdue crop or failures. In each case the
institutions are blamed even 	though both may be at fault. The farmers are 
ill-informvd with regards irrigated crup and fi.nanciatto expectations. In some 
cases farmners have admitted that they are ill-prepared with egar'ds to
perimeter cultivation, and sometimes resources have been mismanaged.
Farmers also have a tendency to rely on the institutions to help them out intimes 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 system 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 observed factors have led to lower 
pump efficiency or failures: 

a) overtaxing of the pumps,
b) inefficient canal systems, thus requiring increased pump use,
c) ina6equate or inappropriate irrigation techniques requiring higher 

water usage,
d) inappropriate cropping systems for specific soil types,

e) insufficient and untimely diesel pump maintenance,

f) scarcity of spare parts for the diesel pumps,

g) inadequate training of pump operators,
h) the lack cf incentives for pump operators to ensure the timely

availability of irrigation water for the crop 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 appa~rently had not been taken into account 
when establishing perimeters,

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

c) the role 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 crop. 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 judiciary 
system to exact retribution or payment of damages, especially if 
the damage occurs 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 :nounting debt that some of the 
cooperatives have accumulated because of their inability to repay long
term and short term crop loans. This inability to repay is due to crop
losses and failures. The cooperative 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 motor pumps. 

B. 	 Irrigated 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 some down­
stream perimeters cultivate rice twice a year. The heavy fonde lands are 
more suited for rice production, with yields of between 3 to 5 tons per hectare 
from average crops. Some rice is Erowr. in tMe lighter walo lands 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 hpctare from the 
heavier soil. Most of the rice is grow¢n during the wet and flood seasons from 
June to December. The seedbeds are prepared in June, and transplanting 
occurs in July and August. Harvesting occurs from October through
December. If a second rice crop is planted, transplanting occurs 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 Senegal),
TNA (from Senegal), IR28, IR18, 1521208. The first three varieties are 
supplied by SONADER. Many of the rice farmers saved their own seeds from 
the previous year's crop. 



B.3. Land Preparation 

In the majority of the cases the farmers started to prepare the land inMay. They applied an irrigation to soften the soil. Otherwise the soil is veryhard and extremely difficult to manually prepare for planting. This task isnormally done by the men or hired laborers. The preparation of the parcelstakes up to two months to complete. The major problem in preparing the landfor trarsplanting the rice is the levelling of the parcel by hand. In reality, thistask ,,as rarely accomplished. A farmers ablefew were to obtain tractors or 
hand cultivators to prepare their lands. 

B.4. Lntuts Used 

Fertilizer was applied in most of the perimeters. Urea was applied inthe plots, sometimes in conjunction with a phosphate fertilizer. The rates vary from 25 kgs to 280 kgs of phosphate, which was applied either beforetransplanting or up to 10 days after transplanting. The rates of urea werebetween 25 and 300 kgs per hectare, normally in split applications at pre­transplant, between 8-30 days after transplant, and at heading time.
insecticides were applied, but 

Some 
not often. In one case, dust was applied around

the perimeters *.o stop the penetration of insects into the rice crop. 

B.5. Water Application 

Farmers try to maintain a permanent flood in the parcels where thepaddy rice is grown, but this is not always possible because of une ,en land,
lighter (more porous) soils, or pump breakdowns. Water is applied about every8 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 caseswhere the farmer had larger holdings hired labor was used. In a fewvery
instances, such as casethe of some farmers in Tiekane, the rice was broadcastdirectly. Even though the farmers preferred this practice, it is beingdiscouraged by SONADER. The plots were weeded from one to three times bymost thehand. In cases male farmer performed the chore, and the familyhelped in the harvesting and threshing rice. threshingof the The was nearly
always done in the field. The unhulied rice was stored in sacks, while thestraw was gathered and taken home for the animals. Occasionally the straN
 
was burnt in the field.
 

B.7. Major Pests 

The major insect pests that were encountered included the stem borer,grasshoppers, crickets and termites. Birds and animals were a big problem.
The estimated crop loss due to 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 irrigation 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 naize 
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 
farmers 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 Wall and Bababe had 
excellent, well tended crops. 

C.2. V',.ieties Grown 

In most cases, farmers did not know the name of the variety of maizc 
that they planted. Most farmers assumed that they had a local variety; others 
knew that they had introduced varieties. The maize seed in most cases was 
either saved from the previous year's crop, bought in the local 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 said that they obtained the 
seed in Senegal. A similar short-inaturing variety was also found in Fondou (on 
falo land). 

C.3. Land Preparation 

The majority of the land is prepared manually; mostly 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 ieason 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 
from 60 to 200 kgs. In a 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. Some 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 *werestem borers, termites, crickets and grasshoppers. Aphids and green 
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flies were also cited e.s corn pests. In addition, monkeys and birds were 

identified as corn pests in the village of Toulel. 

C.6. Water _Ap2lication 

Farmers irrigated their corn crops three to seven tirnes 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 maize crop grown during tht rainy season is planted in June or July.
Maize grown during the cool dry season is rlanted betwetr: 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 hibiscus, 
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 families. 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 seasonm is harvested during the months ofOctober 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 matures at the same time because of differences in leveling, soil 
type, timing of planting, etc. Once the chief has made the pronouncement,
the pump is turned off. Those whose corn has not reached maturity loose their 
crop. Sanctions against harvesting prior to the chief's pronouncement are
quite severe. The rite is a traditional dieri rite which has been imposed upon
the perimeter. 

D. Irrigated Sorghum 

D.1. General Characteristics 

Irrigated sorghum is grown in perimeters found mostly in eastern Brakna,
Gorgol and Guidimaka regions. 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.
First, growing sorghum helps cut down on the risk of crcp loss due to pump
failures and fuel shortages. Sorghum's minimal water requirements make this 
crop less vulnerable. Second, the yields provided by other suchcrops 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 plaaited while in Keundel Reo a same
variety was grown. All of the sorghum was eitherseed saved from the 
previous sea. cr, &-- ght in the local market. 

D.3. Lad 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 perimeters (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 (10-2U-20) wasapplied. In every case, farmners were unable to specify the ofamount
fertilizer used. three in Sive anOnly farmers used insecticide to control the
cricket and grasshopper infestation. Government agricultural extension agents
helped with the spraying and good results were obtained. 

D.5. Water Aplication 

Normally two to three irrigations are sufficient to raise sorghum crop.a 

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

The sorghum is usually weeded between one arid three times. 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 thecompound 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.
Some farmers would harvest their sorghum 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 ato follow similar practice in walo cultivation. 
Farmers stressed that not all sorghum varieties would produce good secondary
shoots. Fellah varieties were good for such purposes while some other
varieties were unsuitable. Researchers should seriously consider conducting an 
economic analysis to determine if this practice brings higher net returns to 
farmers than replanting a second sorghum crop. 

D.7. MajorPests 

The major pests reported by farmers which attack irrigated sorghum are 
grasshoppers, birds, crickets, stemborers, aphids and wild pigs. Domestic 
animals also do (considerable damage (especially camels). 

E. Market Gardens (Vegetables) 

.1. General Characteristics 

Vegetable gardens exist in a variety of forms in the villages surveyed.
First, there are vegetable plots located along the river in the falo areas (see
below). Both men and women cultivate these plots. Secon--d, there are 
cooperative gardens. These may vary in size from 1.50 square meters to 
several hectares (e.g. the garden in Dar es Salam is 20 hectares). Most of the 
cooperative gardens are for the women in the village, altholigh some are mixej
like those found in Koundel Reo and Toufde Sive. Toulel had a separate garden
for mein and one for women. Some villages have three or more cooperative
g'ardens (eog. Djovoi). Such ,aldens tend to be in close proximity to tile
village. Third, severai villages have individual vegetable gardens. These may 
vary from small individual plots located near the household compound (e.g.
Talhaya) for home consumption to large private comnercial vegetable gardens
(e.g. Gani). Most of the large commercial gardens are located in the Traza 
region. In soni villages, all of these types of vr:getable gardens can be found 
together. 
E.2. Wat 2r Source andApliation 

All of the gardens had access to water either from the river, -narigot or 
a well. Villages clo> z 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
owned 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, o.' are in the 
process .f building, holding tanks for the gardens (e.g. M'Bagne and Djovol). 
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L-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 dryseason.* 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 L- economic 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 toinatots 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 vell tended and clean, but in 
many cases villagers were not receiving enough technical advice or help. Inthe villages where SONADER cadres or Peace Corps volunteers were present,
the market gardens were doing well (e.g. Wall). 

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

is between 1 and 5 h. ctares. 

input costs are diesel and pumf maintenance. 

E.6. Women's Cooperative Ga& lens 

As stated earlier, most of the cooperative vegetable gardens
managed by women. The size of a cooperative will vary considerably, but 

are 
the 

average 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 th3mselves. In Toulel, Tetiane and Darel Barka, the
gardens are managed 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 froin individual parcels is
often for home consumption, although some may be sold to purchase other
commodities such as tea, sugar or bread. The vegetables produced -:n 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 gardens obtain water through
the use of a motor pump. However, water is still being transported by hand
fromn the river or marigot to the garden in many villages (e.g. N'Bar Wadji,
M'Bagne, Silla, etc.). In villages far from the river, well water is used to 
water the gardens (e.g. M'Boto, Fondou, Tetiaae, Lekseiba, etc.). Water 
access is considered a critical constraint for many of the gardens in the 
villages surveyed. 

Other constrants 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 6iistant markets; and 4) crop losses due to pests such as camels, 
goats, wNild 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 from 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 sharecrropping arrangement with the owner 
(called rempecien or assakal in Pulaar).*** In this arrangement, 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 (loubal).
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, the
landlord receives the breast (diyal). Eighth, a farmer gains access to a portion of a
field if he cultiv'tes all of the rest of the field for the landlord (sambareimorou).
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 lan-d is not always cultiv.ited 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"l 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 
walo land (ORGATEC 1978:63). Sorghum is the most important crop grown in walo 
areas (see below). 

It is important to emphasize that Mauritanian farmers 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. General Characteristics 

As stated earlier, a farm family may be cultivating several small plotF 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 rule 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 minimun number of days cited was 15 (iLe., Fondol, Bolo D-go,
Tienel), and the maximum was 4 morths (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 absence of a brown layer andor 
the shape of the panicle (straight or c:urved). 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 
common 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 farmers for its taste. However, sewil is also vulnerable to birds, especially
the Golden Sparrow (oasser lut-rusF For this reason same is more widely 
grown. A third variety fr'qu'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 i arnZTY'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 yel]owish to redish in color. Two other varieties found 
which are less common are maria m f and sawaski. Two millet varieties 
also grown in walo area., are called thiotandi and jortani. 

The growing cycle of these sorghums range from 100 days (sewil) to 140 
days (same). The actuai 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 planted 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 related to the number of years in a row 
the land has been inundated (ORGATEC 1978:66). Areas that inundatedare 
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.7e., Lekseiba) to deal with the 
weeding problem. Other farmers may hire labor to help with the weeding (i.e., 
Tiekp'-e). 

B.4. Inputs Used 

Farmers in nearly half of the villages surveyed were using seed 
treatment fungicides. The normal application was one matchbox of fungicide
for every 4 kgs of seed. Some farmers also 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 his' 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 ofLen begins 15 to days after the have20 floods 
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 upstream than they do downstream. Four people may be involved with 
the planting, usually from the same family. One 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 (j 2ual) and amakes a 
depression in the first hole about 4 to 5 centimeters deep. A third person 
comes talong and places 3 to 5 sorghum Seeds with cowpeas and/or another crop
in the depression. A fourth person follows and up these seeds with sandcovers 
(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 sorghum.
In addition to planting it in the same hole as the sorghum, some farmers will 
plant cowpeas immediately 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. In 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 upon 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 perform the operation. Occasionally 
hired labor may be used. 

The walo fields sometimes have a fence cinstructed 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 fields 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 djacent field constructing a portion of the fence. Men are
usually involv, .d with fence construction although fanilies 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 croDs. 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 rocks, crack whips, yell, build "scarecrows,"
drape cloth over ripe heads, construct elaborpte 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!.1e or a knife by the
farmer and his fam, y. The heads are1 cut and transported to the village. They 
are stored on the panicle in the house or in a separate granary and threshed as
the need arises. Grain yields for recession cultivation tend to be low and
variable, in the range of 250 to 300 kgs/hectare. However, the accuracy oi
farmers' estimates of yield are questionable because yields are measured by
the number of carts, horse or donkey charges or by the basket. In addition, the common 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 ino't 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 the field are -rLazed communally by village livestock and nomadic 
herds. 

B.6. Pests and Diseases 

The major pests which attack recession sorghum include grasshoppers,
crickets, birds, domestic livestock, rodents, wild pigs, aphids, termites and 
stem borers. The most serious pests are grasshoppers, crickets and birds.
Grasshoppers and crickets attack the young seedlinqs, forcing 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 forthe 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 
Sorghum 

The walo lands along the Gorgel River have been adversely affected by
two aater 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 Senegal flver. The dam built at Foum 
Gleitat on the Black Gorgol and the regulatig dam Li, Kaedi have reduced 
flooding along the Gorgol Basin. As a result, lairge 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 Pt Kaedi so that they can maintain access to their walo land. 

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

C. 	 Fonde Cultivation 

C.1. 	 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 areas 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 fetlah, cowpeas and 
watermelon. Other types of sorghum found include same, sewil, aninidco and 
rahaya. Corn and a variety of millet called thiotandi are also planted. Other 
crops 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 farmers surveyed used fertilizer or insecticides on 
their fonde fields. 

C.4. 	 Cultivation Practices 

Farmers will plant their hig': 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 described 
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 andcrickets totally wiped out one farmer's fonde crops in Tienel. Domestic 
livestock also do considerable damage to fone fields. 

D. Falo Cultivation 

D.1. General Characteristics 

Recession agriculture is also pursued by farmers on lands located alongthe river bank referred to as falo land. Falo soils will vary according tolocation on the bank. Sandy loams are commonly found on the higher areas ofthe bank while loamy sands foundare close to the river. These soils may besubmerged for one to four months and crops are planted in succession down theriver bank as the water recedes. 

In comparison to walo cultivated areas, falo plots are quite small. Inmost cases, the area grown is less than a hectare*. Despite the limited size offalo holdings, these lands are considered very valuable by farmers in therregion. This is especially 
have 

true given the fact that recent drought conditions
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 severalsmall plots dispersed along the river. It is not uncommon for a particular
farmer to have plots in Senegal as well 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 Dieri). 

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 ofdifferences in soil and water conditions. The very top part of the b&nk isplanted in sorghum (same, sewil, fellah). Further down the bank, corn isusually planted. It is estimated that 75 percent of all fao land is planted in 

*Only L few farmers had falo lands greater than a hectare. 
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corn (ORGATEC 1978:63). Below 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 

(e.g. 

Guidimaka, Gogol apd 
corn was the dominant crop in the falo fields. However, in 
sweet potatoes appear to displace corn as the main crop
might be explained by differences in food preference 
performance of corn on the salty soils found in the area. 

Brakna regions, 
the Trarza region, 
(e.g. Gani). This 
or by the poor 

D.3. Inputs Used 

Seed treatment fungicides were used by some farmers on their falo crops
Fondou, M'Boto). No farmers reported the use of fertilizers or 

insecticides in their falo fields. 

D.4. Cultivation Practices 

Extensive weeding and cleaning of brush may be required in falo 
cultivation. Some farmers may find it necessary to remove 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 
occurs 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 jindangu (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 planted 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 oftheir fields to keep livestock out. These fences are constructed immediately
after the Nater 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 



the work (e.g. Silla). Those who help are each given some of the produce, sothe traditional practice operates as a foem 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 stern where the cobb is growingright 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 inans farmers also sell a portion of their crops. For instance, inN'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 PLsts 

The major insects which were identified by farmers 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 RiverValley, 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 Sonnikefarmers live. The amount of rainfe land available along the Mauritanian side of theSenegal River varies from 30,000 to 40,000 hectares (Humpal 1982:2). Cultivation isextensive, primarily because land availability is-not constraint. The ofa size a
household's holdings will vary from 1 to 7 hectares.* 

The land upon which dryland farming is practiced is referred to as dieri. Dierisoils are brown, sandy textured soils located on dunes which have low water holdingcapacity. The organic matter content in these issoils low and they are varelyflooded. Following a bush-fallow rotation system, dieri land is lultivated for 4 to 6yePrs, then allowed to revert back bush 2 5to for to years. The appearance ofstrigd or tribulus are the plant indicators used by farmers to determine that fertility
leve'3 of the dieri soils are low, and that the fields should be returned to fallow. Onth .'ierage, 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 droughts have forced many farmers to abandon fields(e.g. Darel Barka,Tekane) or to systematically cut back on the size of the field they cultivate.** Inthe western parts of the surveyed area, very little dieri land is cultivated. Past andpresent cultivation practices under drought conditions have exposed large areas co
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 bytranshurnant herd and village livestock; and removal trees bushes3) of and forfirewood, 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 becauseestimates farmers measure the 
size of their fields by the amount of seed they sow. ORGATEC (1978) estimates
that a household of eignt persons could reasonably cultivate 5 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. Crops Grown 

The major crops grown on dieri fields were millet, sorghum, cowpeas, andwatermelon. Several millet varieties were mentioned, including souna, n'demiri,sanio ano bovoli. The most common sorghum variety grown was fellah. Other types
of sorghum Dianted included gnindico nabaane, niobouKu, diappal, balari anddiyamiti. Millet is more popular in the Central MIiddle Valley than in the Upper
Valley. Sorghum is more prevalent in the Guidemaka region. Taste preferences, 
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 ard Wompou. Other 
crops gown include hibiscus, squash, okra and various types of meions. 

As stated preciously, drought conditions are influencing crop)ing pt terns ondieri lands. East of Koundel Reo where adequate amounts of rainfall are available,
a wide variety of crops are grown. Between Bolo Dogo and haedi, farmers areopting 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 fo:' many 
years. 

C. Land Preparation 

Farmers who cultivate crops on dieri lands usually begin cleai-ing in the hut dryseason (March to June). This activity involves removing weeds and crop debris and
topping trees. Family labor is often used for this task. Sometimes farmers will 
graze their animals on their fields or allow transhumants to do so to take advantageof manuring prior to planting. Once farmers have removed the debris from their
fields, it is burned. A few farmers also use animal traction lo prepare their fields 
for planting (e.g. Toulel). 

D. Inputs Used 

Some farmers used seed treatment dressings on their seeds pri-)r to planting
protect them from fungus and other pests. 

to 
No farmers mentioned using fertilizer or

insecticides on their dieri crops. This may be due to the uncertainties of the
 
rainfall.
 

F. 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. Firmers 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 (ain.a_.) digs a series of holes about one meterapart. Each hole is approximately two to three centimeters deep (ORAGATEC
1978:52). A second person follows placing 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. Ifpeanuts are 
grown, they are planted in clusters dispersed throughoutTh-e-fields on the typessame 

of heavy soils as the sorghums are planted.
 

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

Weeding is the major task in dieri cultivation and is usually done in August
through September (ORGATEC 1978.52T. A farmer may weed his/her field two tofive times in the course of a cropping season, depending upon access to labor and the 
severity of the weeds. In the past, this operation was primarily done by men, but 
women and children are performing this task more frequently due to male out­
migration. Hired labor may also be used (both from the village and outside).
ORGATEC (1978) estimates that it takes appi-oximareiy 25 to 30 mandays to weed 
one hectare (ORGATEC 1978:52). Manday estimates for the second weeditig 18are 

to 1.9 per hectare (ORGATEC 1978:52).*
 

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 enmire fa.-m family may participate in the operation, with men cutting the heads
of the rmiillet and sorghum and women gathering the heads. The gathering operation 
may be d]elayed 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 in aor separate
storage structure. Sometimes the heads threshedare immediately and the grain is 
stored in sacks (e.g. Wompou). Most of the crops 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 faen significantly in recent years because
of the drought. The rough yield estimates for 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
between 240 and 460 kilograms per hectare (ORGATEC 1978:56). 

F. Pests and Diseases 

The major pests which attack dieri crops are grasshoppers, birds, stemborers,
and domestic animals. In dry yearsie., 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 smuts 
as a problem in their dieri fields (e.g. Silla). 

*Total labor inputs for dieri cultivation 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 dqmport-Export (SONIMEX),
SONADER, a6 well as CARITAS, local boutiques, and other farmers. CSA is a 
parastatal which buys all domestic grain as well as distributes food donations. 
SONIMEX i. 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 farmers facilitate marketing of suchfrom to products (i.e.,
Bolol Dogo, N'Gorel). These boutiques also purchase grain from other market 
centers to sell to farmers 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 home consumption and to pay
back loans to SONADER or CARITAS (i.e., Paliba, Sori Male, Bababe, Tienel, Dar es 
Salam, N'Bar Wadji, Tiekane). Farmers usually do not produce enough to inarket 
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 
com.nodities 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., G'ourel Dieri, 
Bolol Dogo, Dar es Salam), sorghum, salt, fish and wild food (i.e., Tiekane). 

B. Maize Marketing 

Similar to rice, much of the irrigated maize that is grown is for home 
consumption, especially in the tninke 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 
10 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, 
TBoto". The money obtained from such sales may be used to help pey crop debts. 

C. Som-ghum 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, 
farmers market their sorghu1 , through a cooperative 

Wompou). In Bolo Dogo, 
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 vilages that are more isolated, vegetables are primarily grown for home 
use. In larger villages (i.e., Djoval, Wall, 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 vsed 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 incensive items such as a mill (i.e., M'Boto and Dar es Salam). 
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VEL LIVESTOCK
 

A. General Characteristics 

Livestock raising and herding are stiji 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
nrmbering 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 1972-73, 1974-75,
1977, 1982-83 and 1985. The greatest losses were sustained in 1972-73 and 10 years
later in 1982-83. Because of these prolonged drought condi.ions, cattle exports have
been reduced dramatically. Once ranked the second highest foreign income earner 
for Mauritania, cattle exports have virtually dropped to zero according to official 
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 forcing 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 riverbasin farmers. 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 
consumption. 

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 down the limbscut 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 areas. 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 UMto 20 after 

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

40
 



LIVESTOCK NUMBERS 
1970, 1980 and 1986 

(at Village Level and Farmer Levei) 

Goats Sheep Cattle Donkeys Horses 

70 80 86 70 so 86 70 80 86 70 80 86 70 80 86 

Guiraye
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-
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.--
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- -- - --
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-
-
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-
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-
-
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0 
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-
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-
. 
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-
-

-
-

- . 
-
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-

-... 
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. 
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Talhaya
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-
-

-
-
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5 

-
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-

-
-

-
-
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.. 
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LIVESTOCK NUMBERS 
1970, 1980 and 1986 

(at Village Level and Farmer Level) 

70 

Goats 

80 86 70 

Sheep 

80 86 70 

Cattle 

80 86 7P 

Donkeys 

80 86 70 

Horses 

80 86 

Toulel 
Village 
Farmer 

-
-

-
- 2 

-
-

-
-

-
-
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. . . . . . 
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Village 
Farmer 
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-
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-
-. 
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-
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-. ..­
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Koundel Red
Village 
Farmer 

-
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-
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-
.. 

-
. 
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- - 0 - - 0 - - 0 

Tetiane 
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-
-

-
-
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-
-

-
-

300 
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3300 - 260- - -­
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Dindi
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Farmer 

-
-

-
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-
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-
-
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-

-

-
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5 

-
-

-
-
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-

-

-
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1 

Hovel 
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-
-
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-

200 
40 

-
-

-

-
-
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-
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1 
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LIVESTOCK NUMBERS 
1970, 1980 aid 1986 

(at Village Level and Farmer Level) 

70 
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80 86 70 

Sheep 
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Cattle 
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Donkeys 

80 86 70 

Horses 

80 86 

Maghama
Village 
Farmer 

-
-

-
-

-
20 - -

-
7 - -

. 
37 

. 
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-
3 

-
-

-
- 2 

Gourel Dieri
Village 
Farmer 

-
-

-
-
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-

-
-

-

-
-

-
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-
-

-
-
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1 

-
-

-
-

i0 
-

Paliba 
Village 
Farmer -

-
-
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-
-

-
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-
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-
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-
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-
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-
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Toufde Sive 
Village 
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-
.... 
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-
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Village 
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.. 
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..-
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-
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-

-
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-
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M'Bagne
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Farmer 

-
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-
-

2000 
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-
-

-
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-

-
-
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-
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-
--

15 
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-
-

-
-
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Village 
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-
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u 

-

-
-
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-

-
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0 

-
-

-
-
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0 

-
-

-
-
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LIVESTOCK NUMBERS 
1970, 1980 and 1986
 

(at Village Level and Farmer Level) 

70 
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80 86 70 

Sheep 
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Cattle 
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Donkeys 
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Horses 

80 86 

Sori Male 
Village 
Farmer 

-

-

-

-

-

1 
-

-

-

-
--
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-

-
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10 
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-
-

-
-
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0 

-
-

-
-
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0 

M'lBoto 
Village 
Farmer 

-
-

-
-
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-
-

-
-
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-

-
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-
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-

-
-

-
-
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1 

-
-

-
-

3 
I 

Bababe 
Village 
Farmer 

-
-

-
-
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-
-

-
-
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-

-
-
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0 

-
-

-
-

200 
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-
-

-
-

35 
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Bolo Dogo 
Village 
Farme r 

-
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-
-
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-
........ 
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.. 
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Village 
Farmer 

" 
-

-
-
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0 

-
-

-
-

50 
0 
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.. 
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-

.. 
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-
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-
-
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Tienel 
Village 
Farmer 

-
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-
-
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0 

-
-

-
-
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3 

-
15 

-
-
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-

--

1-0 
0 

-
-

-
-
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I 

O1o Ologo
Village 
Farmer 

-
-

-
-
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0 

-
-

-
-
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1 

-
-

-
-
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9 

-
-

-
-

30 
1 

-
-

-
-
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LIVFESTrOCK 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 

Darel Barka 
Village 
Farmer 

-
-

-
-
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7 

-
-

-
-

50 
... 
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.. 

-
. 
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-

-
-

-
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Ln 

Dar es Salam 
Village -
Farmer -
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-
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-
-
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-

-

-
-

-

-

-
0 
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-
-
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0 

-
-

-
-
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-
-
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-
-
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-

7 
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Tekane 
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-
-

-
-
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-
-

-
-
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0-6 
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-

-
-
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0-5 

-
-

-

-
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0 

-
-

-
-
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Gani 
Village 
Farmer 

-
-

-
-

-
1 

-
-

-
-

--
2 - - 0 

-
-

-
-

-
0 

-
-

-
-

-
2 

Years of Heavy Animal Losses 
1968 first great loss (west)
1972-1973 lost most of the animals (east and west)
1974-1975 (east) 
1977 (east)
1982-1983 again lost many animals, especially in Mali and Senegal (east and west)
1985 (east and west) 



harvest. Such a bundle sells for 150 to 200 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 tog.ither.* The herdsman is either given livestock as a form of payment 
or paid & specified amount by each family." The practice 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 

Goacs 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 adaptability, however, can lead to environmental degradation. Goats can strip
bushes and the lower branches of teees of their foilage as well as graze grasses to 
the roots in overgrazed pastures. Such eating patterns can make it difficult 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 common 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 (joffeT.-

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, herdsmen 
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. 

"*Normalpayment 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 local 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 occasions and as asource 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 inthe early seventies. Large herds died out because-of reduced pasture resources
limited water supplies. Presently very few farmers 

and 
own more than a couple of head 

of cattle each. 

The most commonly mentioned catt.e diseases in the area surveyed included:1) botchelism (nedo or latche); 2) contagious bovine pleuropheumonia (dioffe or
yd); 3) rinderpest (ba 4) trypanosomaisis (daasu); 5) foot and mouth disease 
(safo; 6) symtomatic anthrax (kourel) and 7) mang-e (tiro). 

E. Donkey-, 

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 doconsiderable 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 (juko). 

F. Horses 

Horses are less common than donkeys and may be considered a luxury. Similarto 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 Nomadic Herders 

Farmers in many of the villages surveyed still maintain complimentary
relationships with nomadic herders who migrate through the area (i.e., V'Bagne,Talhaya, Gourel Dieri, Bolo 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 complimentar.y relationships, competition and conflict overlimited pasture and water resources has increased between nomads and farmers inrecent years. As stated earlier, persistent drought conditions have dried up northernwatering points, forcing nomadic herds to re.nain longer in the southern region along
Lhe river. As a result, natural pastures along the Senegal River have been over­
exploited and trees and bushes throughout the basin have become denuded of 
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vegetation. Nomadic herds have also caused extensive crop damage in the area. Inalmost 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 limited water resources wasalso cited as a problem in some villages (i.e., M'Boto, Bababe, Ganki, Tetiane).
Limited well water which is being used for watering gardens and home consumptionis 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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VIIL OTHER SOURCES OF INCOME
 

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

A. Fis 

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 declined in recent years (e.g. Sori Male, M'Bagne,
Tienei). Villages that once were thriving fishing villages have had to rely heavily onirrigated 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 caught, 

villages include 

are they are sold to other villages. Women are often 
responsible for selling the fish (e.g. Bolo Dogo). 

In 
farmers 

addition 
in other 

to these commercially oriented fishing villages,
villages will fish to supplement home consumption 

a number of 
needs. These 

Wompou, Toulel, Wali, Ganki, Talhaya, MBoto and Bababe. 

Farmers vary ia their opinions regarding the optimal time for fishing. Ln
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 incomr- or
to mee': 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 environmental degradation,
leading 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 01o Ologo and Darel 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, farmers have not been able to produce an
irrigaced crop because the operating funds and inputs have been cut off by
CARITAS, due to excessive debts incurred over the years. As a result, some
farmers in Gourel Dieri are being forced to exchange wood for food. In Gourdiouma,
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 signific(antly. In Talhaya, village access to flooded
recession lands has been reduced due to the darn at Foum Gleita. Thus, farmers 
have turned to wood cutting. A wagon load of wood sells for 200 urn. 

The strong association between wood cutting, charcoal production and poor
agricultural 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 could help identify villages for 
targeting interventions. 

C. Other Sources of Income at the Village Level 
I 

In addition to cropping, animal husbandry, fishing, and charcoal production,
farmers are diversifying their income through a variety of other activities. The
number of income generating opporturities available will depend 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 daily 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 Ologo, 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 isconstruction work in the dry season. Farmers may 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 income 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 urn 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 busine-ses (e.g.
Tienel). Other village based income generating activities identified in the survey
included mill ooerator (e.g. Maghama), driver (e.g. Gourdiouma), Koranic teacher
(e.g. Wompou, N'Gorel), blacksmith, tailor and merchant (e.g. Djovol). In addition 
to these income sources, some older farmers also receive pensions from past
employment (e.g. Fondou, Sori Male, M'Boto, Toulel, etc.). 

Aside from these income earning activities, farm families might also produce
arts and crafts for sale. For example, Moorish women 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 a farmer has available to put into additional agricultural activities. The 
opportunity costs among alternative activities should be considered in any proposed 
interventions. 

D. MiEation 

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 work cities (e.g. Nouakchott, Kaedi,for in Boghe, 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'l3oto, Tekane,
Tetiane, Ganki). In other villages, 30 percent or less had migrated (e.g. Dar es 
Salam, Olo Ologo, Bababe, Dindi). 

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

Out-migration can have both negative t.id positive effects on the village. One 
negative consequence is that migration 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 easing the pressure on limited family food supplies, a positiveimpact which out-migration can have is the increased cash flow int", villages fromremittances.* This money is often used for purchasing consumer items, food,livestock, hiring labor and building mosques. Farmers in nearly half (14) of thevillages surveyed stressed the importance of remittances as a supplement to familyincome and source of funds to purchase food during deficit periods.** Emigrantsfrom one village have even banded together and pooled their money into acommunity development fund for their villages (e.g. M'Boto). This money is being
used to build vells, dispensaries, schools and mosques. 

Despite the positive effects of remittances, not all of this money is beingchannelled into productive endeavors. A considerable amount of money goestowards building mosques, and very little is invested in agricultural production. ifremittance money could be channelled more effectively into agriculturalinvestment, 
fund 

the long term gains cotld be significant. A community developmentsimilar to the one started by M'8oto could provide emigrants the means tochannel these remittances. The creation of such a community fund could be 
encouraged in other villages. 

Given the current economic situation and persistent drought conditions whichcharacterize the surveyed area, it is unlikely that out-migrtion will stop in the nearfuture. Until Detter 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 Forlarge remittances. 
instance, in Tetiane where 70 percent of the young migratemen out, farm familiesreceive very little money. This is primarily due to the fact that the migrants have 
no education and are only able to obtain low paying jobs. 
*WAlthough purchased foods may help fill food deficits, the substitution of
purchased food for subsistence food 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 farmers are 
limited to government agencies and development 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 construct 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 
insecticiaes, di-se o.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 hve helped many farmers improve their agriculture
production, not all farmer cooperatives have been able to meet the loan repayment
schedules. As staied earlier, the inability to repay is primarily due to crop losses 
resulting from pump breakdowns, animal intrusion, insect 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 these villageto 
perimeters (e.g. Gourel Dieri, Toufde Sive, Paliba). This has i'esulted in the closure 
of these peirimeters, 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 from 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 maytravel 	to other villages and towns to obtain loans. For instance, farmers in Talhayatook out loans with merchants in Lekseiba and Kaedi. Similarly, farmers in Ganiwere 	borrowing from merchants in Nouakchott. In addition, farmers may travei toSenegal to obtain loans (e.g. Koundel Reo). 

C. 	 Friendsad Relatives 

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

D. 	 Cooperative Boutiques 

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

Given the 
function these boutiques serve, such institutions should be promotedin other villages. Aside 	from serving as food banks, these boutiques could operate asviable maiketing mechanisms. In addition to buying and selling food crops, inputscould 	be made available to farmers in a timely fashion. Cooperative boutiques couldalso 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 componentbecause it was felt that the linkages between production and consumption were
important to understand. Meeting family consumption needs oneis of the primarygoals of farmers in this region and must be taken into account in any proposed
intervention. The following section summarizes some of the food consumptionpatterns which were found in the villages surveyed (See Appendix E). Thisinformation is presented in greater detail in No.Report 3 entitled "Food
Consumption Survey in Guidimaka, Gorgel, Brakna and Trarza Regions." 

A. Food Preferences 

The survey results concerning th-: preferred grain staples indicate tnal or, the
whole, millet, sorghum and rice are equally preferred. Women appear to prefer rice over sorghum inillet because takes lessand it 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 sorghum. 

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., DarelBarka, Olo Ologo, N'Bar Wadji, N'Gorel, Gourel Dieri Sive, Tekane). During the dry
season, fish, meat and vege-tables are in short supply. Villages which are isolated
during the rainy season also have trouble gaining access to salt water fisn, which is amajor protein source. The major sources of funds to purchase food during fooddeficit periods are remittances, credit from merchants, seasonal migration, charcoal
production, 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 majority of the villages
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 sharingis not common but was mentioned in six villages (i.e., Wornpou, Toulel, M'Boto,
N4'Bar Wadji, Gani and Tetiane). Barter is very common, especially transactions
which involve dairy products for gi'ain. Few food taboos exist except for andpork
eggs. As for specialty foocs, pregnant women and lactating women are not usuallyprovided such food stuffs. However, a number of specialty foods are prescribed for 
women who have just given birth such as millet porridges and meat 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 therainy season during the time when food is in short supply. Sixteen villages indicatedthat they consume such fruit although supplies have dwindled considerably due tothe drought. Women and children are usually responsible fo,', gathering the wildfruit. In the dry season, Pa i (fonio) is a wild grain gathe'ed in the dry season tosupplement grain supplies Tie.halhaya, Dar es Salam, Darel Barka). 

F. Food Storage and Preservation 

In the majority of the cases, millet and sorghum are stored on the paniclewhile rice is stored in sacks. Recent drought conditions have seriously limited theamount of surplus grain put in storage. In many cases, the grain supplies in storageonly last 1. to 2 months after harvest (i.e., Lekseiba, Tetiane, Fondou, M'Boto, SoriMale, 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 whichi farmers willpreserve through ordrying storage in the sand include onions, sweet potatoes,
hibiscus, okra, carrots and cowpeas. 

G. Free Food Distribution 

In the area surveyed, villages claimed that free food was not regularlyreceived. Respondents in 10 villages said that they had only received free food oncein the last year (i.e., Tetiane, Fondou, Lekseiba, Wompou, Toulel, Olo Ologo, Gani,M'Baigne and Tienel). One village had receivednever free food (i.e., Koundel Reo).The rest of the villages indicated that food was distributed two to three times ayear. Because food was delivered so infrequently in most of the villages, it did notact as a disincentive to agricultural production. In fact, several villages wereexperiencing severe food shortages and could benefit greatly if food weredistributed 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
6 months to a year. Diarrhea is quite common 

from 
among children in many of thevillages. It frequently occurs when the river begins to rise (July-August). Diarrheais the most common killer of infants. The most common treatments for diarrheamentioned include rice water, baobab fruit, lemonade, curdled milk, and charcoal(See Appendix J). Other diseases mentioned which have caused infant deaths includemeasles, hepatitus, chicken pox, malaria, whooping cough, and eye illnesses. Hunger 

was also mentioned 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 pertinent to the farming
systems found along the Senegal River Valley are below.summarized 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 arnong 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 appropriai e, 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 environment 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 farmers 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 graze 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 crop
production, forcing farihers to cut down trees for building fences to 
protect their fields. The crop losses incurred because of these animals 
again force farmers to exploit alternative means to meet their food
needs (i.e. charcoal manufacture). The combination of these processes is 
leading to: 1) sand encroachment into productive agricultural lands (i.e.,
some walo areas and some perimeters); 2) soil erosion 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 environment (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 droiight conditions. Unfortunately this short-term 
strategy exacerbates the degradation of the environment. 

2. 	 A group of farmers may band together to request a small 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 small perimeter constraints). 

3. 	 Some farmers may resort to seasonal or even permnanent migration to 
urban areas because of the limited production possibilities imoosed by 
adverse environmental conditions. 

Recommendations 

Any crop production improvements will have minimal long-term impact 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 s2p. 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 crops 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 fallov. 
Researchers could determine what the proper spacing pattern should be 
between trees to allow for intercropping of other crops. 

Despite the advantages of planting trees in association %th other crops,
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 from 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 
t}he 	 Sahel which might serve this purpose (see section on dieri 
constraints). 

2. 	 The Mauritanian Government through SONIMEX might consider adjusting
the market price of gum arabic to the extent that farmers could earn 
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'nore 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 gum 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 to promoting the planting of 
trees in agricultural areas (both dieri 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.jg. 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 Poles Verts (green areas) is attempting 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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7. 	 A land use assessment strategy could be devised and implemented which 
makes use of climatic 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, and forest 
reserves. In this way favorable ecosystems for agriculture could be 
identified. This land use assessment could make use of landsat data, 
aerial photography, 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 conjunction 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 good access to roads, 
especially during the rainy season, efforts be madecould through 
appropriate planning insure such villages gain toto that access 
required inputs before they become isolated. This is especially 
true for villages with perimeters. 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 products.
Barge transport inight be used to move vegetables and grains 
to larger markets along the river (e.g. Kaedi, Boghe, Rosso).
Similarly, inputs can be transported into such villages by 
barge. 

3. 	 Inadequate Market Infrastructure 

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
loans 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 treatment 
dressings, insecticides and fertilizers. 

2. 	 Farmers in some villages have banded together to form 
cooperative bouciques to purchase agricultural products from 
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 whichhave different maturation periods. This could help spread
marketing out throughout the year. Second, effective 

the 
extension

could 	be provided to farmers regarding cultivat" ",practices, waterrequirements 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 regionallycoordinated. Several villages with vegetable cooperatives might
organize themselves into regional cooperatives or unions to helpshare the transport costs and improve the efficiency and reliabilityof 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 cash crops might be
introduced such as sesa-ne. Sesame is an oil seed crop grown inother parts of the Sahel (e.g. Sudan) which does well on sandy soils
with minimum amounts of rainfall (i.e., 250-300 mm). Aside fromthe 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 thip region. In conjunction with
the 	 possible introduction of sesame, inexpensive processing
techniques using local materials will also have to be introduced.
Such 	 techniques already exist in the Sudan and could easily be 
transferred to this region. 

If vegetable crops and other cash crops like sesame can bepromoted, 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 boutiques could obtain
needed inputs in a timely fashion for sale to farmers. Suchcooperatives could also serve as. a 	 source of credit and
investment for farmers. Thus, cooperative boutiques could 
serve a number of functions for rural communities (see
consumption constraints). For reason,this seriousconsideration should be given to introducing such boutiques in 
association with small perimeters. 

*Flexibility should be exercised in the establishment of such cooperative boutiques
to take into account cultural differences among villages. In some villages separateboutiques 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 farm family may 
be too small to meet the family's consumption needs. 

Compensating Strategies 

1. 	 Some farmers and walo land from otherwill borrow rent 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. 

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

3. 	 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). 

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

5. 	 To compensate for inahquate yields, farmers will pursue a number 
of activities to obtain income for purchasing food. Some of these 
strategies include the salb, 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. 

6. 	 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. 

7. 	 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
emplojment. Alternatively, some may migrate to other countries 
in Africa or France for wages. 
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Recom mendations 

1. 	 The size of irrigated holdings for each family should be increased so that production 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 I hectare rather than 0.25 or 0.5
hectares. For perimeters that are already constructed, parcels canbe added by extending the perimeters without admitting new 
farmers. When such extensions are made, 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 perimeters. Presently, many of the 
small perimeters are used only in the rainy season. Although
economic reasons are cited for why crops are not planted in the dryseason, 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. Manyfarmers 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 consideration. An economic analysis mightbe conducted to determine the economic returns of hlternative 
irrigated crops, especially for the dry season. 

3. 	 Anothe way to increase production in perimeters is through crop
intens ification. Better crop management through appropriate
cultivation techniques, use of inputs and improved seeds couldsignificantly 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 canthey afforo. 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 farmers are presently using too much water on their fields. Too much water may cause nitrogen loss. Excess water may result inuse a 60% loss of efficiency in
fertilizer (J. Core Personal Communication). 
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4. 	 Crop intensification measuies might be introduced for dieri, fonde 
and walo cultivation. To deal with the problem of limited water 
supply, drougt- resistant, water efficient varieties could be 
introduced. Short cycle varieties have already been developed
elsewhere which could be tested in on-farm trials. Such crops
could be adapted to high density planting in walo araas. Also for 
walo fields, reliable indicators of soil moisture could be developed
to determine optimum planting times and types of crcps to plant
(e.g., sorghum or forage). In addition, minimum seasonal crop
water requirements could be determined through research. Other 
crop intensification measures might include the use animalof 
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 d-,e to pests and diseases, and 
bird resistant and disease resistant varieties. 

5. 	 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. 

5. 	 Access to Appropriate Technology 

Many farmers have difficulty gaining 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 areaof the surveyed. Thus,
farmers have difficulty acquiring appropriate seed (i.e., short cycle
varieties, high yielding varieties, treated seed), fertilizer, 
insecticides and appropriate tools and equipment (including animal 
traction equipment). Many farmers must rely on 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 of a tractor fromthe use other 
farmers or using a cooperative tractor to do land preparation. 

3. 	 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 techniques and the use of inputs (see
below). Such extension efforts should take into consideration the 
limited resourzes available to farmers when promoting new 
techniques. 

2. 	 Seed multiplication programs should receive more support in order 
to meet the needs of farmers. Attempts should be made to 
produce sufficient quantities of improved seed and make this seed 
available. Seeds which are adapted to climaticdifferent 
constraints and soil types should be distributed to 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 are appreciated by lc'al farmers (e.g. taste, bird resistance, 
etc.). 

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 might well suited forhybrids be 	 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 that theyaware cannot 
save the 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 
rather 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 circumstances. However, because of limited 
resources, there are limits to how extensive this seed program can
be. For this reason a compromise should be reached so that 
research does not itself too thin. cropsspread 	 The which receive 
first 	priority should be those which are the most widely grown and 
have the geatest potential for improvement. (This effort should 
be conrdinated with FAO.) 

3. 	 input markets should improve as cash becomes more available 
through the sale of vegetables and other possible cash crops. The 
interrelationship between these factors must be recognized. 
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4. 	 As stated earlier, access to inputs might be improved through the
promotion of cooperative boutiques. Such boutiques could 	acquire
inputs in a timely fashion for sale to farmers. Another alternative 
is to use village meichants as intermediaries to introduce improved
inputs.* Village merchants may alre-ady perform this role in many
villages. Such merchan,- could promote the distribution of 
improved sead varieties** (early maturing, bird resistant, disease 
resistant, treated seeds, etc.) as well as other inputs. 

6. 	 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 transpore; 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 and the appropriate use of inputs by 
farmers. 

Compensating 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, etc.). 

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

3. 	 Some farmers will go to Senegal to seek out advice fromn 
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 Irom a different ethnic group.
The feasibility of this approach must Ie 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 receivethey
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,
improved seed 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 appropriate research can be 
conducted. With such training, extension agents could 
provide feedback to CNRADA regarding farmer 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. 

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

3. 	 Because of the shortage of agents in the field, other human 
resources could be called upon to help with extension efforts. 
Peace Corps volunteers (PC Vs) 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 organizations, the PCVs could 
monitor experiments, collect yield data and obtain feedback 
from farmers 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. Extension personnel could help
coordinate these ef'orts oru a regional basis. 

4. 	 Improvements in extension training might be promoted by
increasing the support to educational institutions responsible 
for such training. Successful agricultural programs will not 
come about unless research, extension, and education are 
strongly linked. 
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7. 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 large 
wooden fences around their perimeters to keep camels and 
donkeys out (e.g. Wompou). 

Recommendations 

1. 	 Appropriate fencing material should be made toavailable 
farmers to protect their crops from animal intrusion. Thorn 
bushes are not that effective against camels, so alternative 
materials -should be introduced. Metal fencing can be 
effective and might be made available to cooperatives as 
part of the construction of perimeters. However, individual 
farmers may the of such fencing" materialfind cost 	 'igher
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, waio and irrigated parcels to 
lessen the pressure on communal grazing resources. Thus,
nomadic herds would have more access to natural pasture and 
be less compelled to eat farmers' crops. 

3. 	 Stricter penalties shoold 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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8. 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 channelled into 	 agricultural
production. Aside from migrating for jobs and education, some 
emigrants may be forced to leave their villages to ease the 
pressure on limited family food supplies. Although emigrants may
be sending back 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. 	 Some emigrants are banding together and pooling their money
into a comrmunity development fund for their village. This 
money is then used to tuild wells, dispensaries, and schools as 
well as mosques (e.g. M'Boto). 

2. 	 Some families depend upon remittances for securing food 
supplies during food deficit periods, especially when crop 
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 village. 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 used to channel remittances more 
effectively into productive agricultural investaienc. 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 machinery and other inputs. These funds 
might also be used as a credit source for farmers. 

9. 	 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 irrigated 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 
differences in access to land resources and cllmate (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
plant ed 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 after 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 plant 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 

1. 	 More research is needed on farmers' practice3 regarding
competing cropping activities. Researchers shold 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 
information 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 che variability
that exists in climate and access to land resources. 

10. 	 Cultural Traditions Adversely Affecting the Cropping Calenda-r 

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. 
Unforttuately, not all of the corn matured on the perimeter at the 
same time because of differences in leveling, soil type, timing of
planting, etc. 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 mature 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
tie best interest of the village to allow farmers to harvest 
their crops at dilferent 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 
ci.ltural tradition could work to the benefit of farmers. 

B. 	 Specific Farming Systems Component Corstrairits 

1. 	 Small Perimeter Constraints 

a. 	 Size of the irrigated holdings 

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

Compensating Strategies 

1. 	 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, pu-np maintenance 
and the receptivity of SONA.ER or CARITAS to such successive 
cropping. 

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

Recommendatioas 

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 largr portion of the family food needs. For instance,
when 	constructing new perimeters, tothe size of parcels allocated 
each family might be larger, that is, 1 hectare rather than .25 or .5 
hectares. When perimeters are extendeC, this land should be 
allocated to families possessing holdings already rather than to new 
familie§. If such extensions are made, care must be taken not to 
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exceed the capacity of the pump. A study might be conducted to 
determine what .sthe 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 
circumstances. 

2. 	 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. 

3. 	 As stated earlier, increased production in irrigated holdings might
be promoted through crop intensification. Better crop 
management through appropriate cultivation teehniques, use of
inputs and improved seed could improve production significantly.
Such efforts will require more extension and timely access to 
inputs, both of which are limited at present. In addition, many
farmers cannot afford such inputs. For this reason improved
techniques and inputs should be developed and introduced as 
separate cornponer,3 rather than in packages. In this way farmers 
can adopt the cor'.unents which they can afford. Furthermore,
given the cost of "teemical fertilizers, the use of organic fertilizers 
might be encouraged. Some farmers are already applying goat 
manure to their percels in some villages (e.g. Toulel, Bababe). 

b. 	 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 to improper maintenance. Breakdowns become significant
;vhen 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 crop
failure, creating food deficits for farm families. Farmers may be 
forced to resort to charcoal production to compensate for these 
crop losses, #hich leads to further environmental degradation (e.g.
Darel Barka, Olo Ologo). Thus, access to spare parts and proper 
ma;ntenance are paramount to effective utilization 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 crops 

73
 



may not receive enough water. Significant crop losses may result 

from such shortages. 

Compensating Strategies 

1. 	 Almost all villages with perimeters have a local villager who serves 
as the pumpist in charge of running and mainta-ining the pump.
M/ost of these pumpists are trained by SONADER that they canso 
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 
attempts 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 N'Barthe pump (e.g. 
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 motor oil should be 
made available to cooperatives, especially those which are isolated 
in the rainy season. 

*SONADER already appears to be doing this east of Kaedi. Most of the pumps in 
perimeters in this region were Listers. 
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2. 	 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, etc.). The success of such training will be 
highly dependent upon the selection of the pump operator. Thus,
villages should be made more aware of criticalhow this selection 
is. Presently, substantial differences exist among villages 
regarding the quality of the pump operator. For instance, theoperator 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. 

3. 	 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. 

4. 	 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 
maintenari".,, leveling of parcels, and irrigation schedules which 
take crop -. , er requirements into account (See below). 

c. 	 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 
'fficient. Fourth, some perimeters have been expanded beyond the
capacity of the pump to effectively water rice crops. As aor corn 
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 alongor 
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 better 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 the could used assoil, water be 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 conditions into account. 
Such information could then be provided to extension 
personnel, SONADER cadres, pump operators and 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. 



4. 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 2orghum. 

d. 	 Lack of effective extensiorr 

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. 	 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. 

2. 	 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). 

2. 	 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 incentive for him 
to mairLain the pump and provide good extension advice. If
the perimeter is too large for one individual to maintain 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. 

e. 	 Lack. of app'opriate 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 

.1. 	 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 such a strategy. 

2. 	 Research should be conducted on the various types of labor­
saving technologies which availableare for small perimeters 
to determine which are the most appr ,riate to promote
given farmers' current access to resources, inpr'ts, spare 
parts and training. For instance, if small tractors are to
used, the size of the parcels should be at least 5 hectares to 
make such a capital investment economically viable.
Preseptly, 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. 

f. 	 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, resulting in crop 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, forcing 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 p,'actice leads to further environmental degradation. 

Recommendations: 

1. 	 Farmers should receive more adequate instruction regarding 
these financial responsibilities whenever a loan is to granted.
This :-ay 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. 

2. 	 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, etc); 3) improving pump 
management and maintenance, end 4) following cropping 
patterns which are well suited to their perimeter. 

3. 	 Farmers should not be held solely responsible ior crop losses 
which are caused by factors 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 are 
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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g. 	 Hutgrass (Cyperacea) 

N utgrass was found in several of the perimeters surveyed. 
The spreqd of this weed could reduce irrigated crop yields 
significantly. 

Compensaeing Strategies 

L. 	 Most farirers will weed their plots by hanc' periodically to 
prevent excess buildup of such waeds. 

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

Recommendations 

1. 	 Re'.earch should be conducted to tetermnine the most 
appropriate vay to deal with nutgrass. Contrel measures 
may include herbicides, appropriate weeding techniques, 
proper water management or ruminant grazing. Attempts 
might also be made to identify crop varieties which are 
resistant to nutgrass. An alternative to these control 
measures would be to determine if nutgrass has any other 
economic use. 

2. 	 Walo Cultivacion ConstradnLs 

a. 	 Reduction of inundl.ted surface due to insufficient flooding 

Access to vwalo land which has been adequately inundated is a 
constraint, especially during years of poor flooding. Given 
the tenure arrangements found in the survey area, older male 
farmers (40-60 years old) are more likely to have access to 
inundated land during poor flood years than younger male 
farmers. Thus younge. farmers may be forced to migrate.* 

In addition, farrners who are primarily sharecroppers (poor 
male farmers and women) are not likely to have access to 
inundated walo land during poor flood years. Small 
perimeters are More critical in areas w'here yearly access of 
inundated walo land fluctuates considerably than in areas 
which are more consistently flooded. 

*This migration may have negative implications for the transfer of traditional 
agriculture knowledge. 
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Compensating Strategies 

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

Recommendations: 

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 accecs to inundated walo land. As part of this
research, the minimal seasonal crop water requirements of 
each of these crops should be determined. In conjunction
with this, reliable indicators of soil moistuke 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 xhere walo crops are actually
being inundated by runoff water from local 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 the grown theincrease area and 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 flooded walo. This group of farmers 
includes the younger men, the poor men, and the women ofthe villages. Aside from improving the production potential 
of these farmers, the equitable discribution of these lands 
may help lessen the outmigration of younger men that is 
occurring in these villages. 

b. Major ests and diseases 

Walo crops, especially sorghum, are attacked by a number of pests
and diseases in tho 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 aind smut (covered smut, long smut, and head smut). Birds
and grasshoppers do the greatest damage to sorghum.
Grasshoppers 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 damege. Aphids 
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attack both sorghum and cowpeas and exude a sap in 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. 

Compensating Strategies 

1. 	 Most farm families 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). 

2. 	 Many farmers will cover their ripe sorgh.m heads with cloth 
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 construct "scarecrows." 

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

4. 	 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 black sorghum. 

5. 	 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 feuces are constructed of small tree branches and 
are not very effective in keeping camels out. 

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

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

Recommendations: 

I. 	 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 re'commend 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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Aside from 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 be encouraged, it is 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. 

2. 	 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 problems associated with such 
sorghums is that farmers don't like the taste either.* 
Processing techniques might also have to be introduced to 
help remove 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. 

3. 	 Taking the lead from farmers, cropping strategies should be 
developed which help minimize the damage caused by birds. 
Further research is needed to determine the beneficial
effects of planting red and black sorghums on the outside of 
fields and white sorghum on the inside. In addition, research 
could focus on the feasibility of adjusting the timing of crop
planting to avoid peak periods of bird infestation. Such 
adjustments are quite common 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. 

4. Entomologists 
determine the 

could conduct research on termites to 
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.) 

5. 	 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 coneide 
with cropping activities on irrigated perimeters and dieri land. 
Such labor bottlenecks may cause substantial delavs in walo 
planting. This problem is exacerbated by cricket infestations 
which may force farmers to replant the walo crops several times. 

Compensating Strategy 

1. 	 As mentioned earlier, farmers will adjust their cropping activities 
to minimize labor conflicts. 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 that 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. 

d. 	 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 on the 
farmers in the area. This study might be conducted by a team of
representatives from SONADER, CNRADA and the extension 
service. 
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2. 	 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. 

e. 	 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 t.iis 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. 

3. 	 Dieri Cultivation Constraints 

a. 	 Environmental degradation due to 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 oi 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 ad bushes for firewood, charcoal and fencing material. 
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 
consumption 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 number ofa 
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 from 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 experiments should be initiated which determine tne 
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 orrecover 
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. Bird resistant 
varieties of millet and sorghum or oilseed crops like sesa;ne
(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 should be coordinated with the ongoing projects being implemented by the 
Direction Protection de la Nature. 



2. 	 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 elsewhere 
in the Sahel. These varieties can then be tested in on-farmn trials. 

3. 	 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 better utilize limited rain water 
runoff. Small barrages or dikes can be constructed along certain 
water courses in 'dieri areas. Second, research might investigate 
the beneficial eff-cts of water catchment areas around plants to 
take advantage of limited rainfall. Small Jiepressions 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. 

4. 	 Rainfall patterns for cach r 0,ion 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. 

5. 	 As stated earlier, overgrazing of vegetation in dieri lands might be 
lessened by improving water resources in pasture to thezones 
north as well as by encouraging farmers to produce more 
leguminous fora.ge 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. 

6. 	 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.
 

b. 	 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, such a crop couldhelp meet domestic consumption needs. theHowever, 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 sesame cake as a cattle feed supplement. Thus, the
potential gair.j 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. Inaddition, low technology 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 many of the vegetable
gardens found along the river basin. This is especially true forwomen'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 lcg within which is 
inserted another log that acts as the g'inding tool. This grinding log is then hookedup to a camel which walks in a circle around the processing equipment. horsecould easily replace a camel in Mauritania a the beast of burden. 

A 
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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. 	 In some villages where a separate water pump is not available 
exclusively for the vegetable gardens, farmers will use their 
sma-1 perimeter pump for this purpose (e.g. 	 Sori Male).
Unfortunately, this practice can over-tax the pump leading to 
more breakdowns. 

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

3. 	 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. 	 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 towater is more limited. Research might be conducted on the 
feasibility of using animal traction, hand pumps or small
diesel pumps to waterlift 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. 

2. 	 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. 

3. 	 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 appropriate 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 
marketing out. By avoiding market bottlenecks, farmers 
could receive higher returns for their products. Such 
varieties might be obtained from Senegal, IITA 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 families lack effective transport to larger rarkets, 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 



otheir 	donor groups should continue to support infrastructural 
improvements along these lines. 

2. 	 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. ilhese regional marketing efforts might be 
organized by the extension service, SONADER, Peace Corps 
or some other organizations. 

d. 	 Packaging and conservation of vegetables 

The 	 vegetable products which are transported to larger 
markets are often of inferior quality due 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. 

Recommendations 

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

2. 	 Research could focus on identifying or developing vegetable
varieties that transport Forbetter. example, certain types
of tomatoes have harder skins and can be transported vith 
minimum losses. Such varieties may already exist in Senegal. 

3. 	 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 vegetableproducing 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 employment 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 e a 
necessary 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,
etc.), 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 ori other 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, etc.). 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. 



Recommendation, 

1. One way to deal with the problem of vegetables beingimported fromi outside is to establish trade barriers.
Unfortunately, This is a complicated solution since many ofthe Mauritanian farmers have on sidesland both of theSenegal River. In addition, should Mauritania substantially
increase its output of vegetables, such trade barriers could
restrict potential expansion into outside markets. 

2. An alternative to the trade barrier option is opencompetition. To do this effectively, the Government should 
attempt to improve the infrastructure within Mauritania tofacilitate vegetable marketing. This would include: 1)providing better support for research on vegetable varieties
and improved cultivation practices; 2) improving access
water in the gardens; 3) supporting interventions which

to 

improve transport; 4) promoting extension activities whichtransfer improved technologies and information on packaging,
transport and conservation; and 5) supporting small businesseswhich specialize in services associated with vegetable
marketing. 

5. Livestock Constraints 

a. 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 forcommunal pasture between nomadic herds and the herds of
the river basin farmers. The drought has dried up wateringpoints to the north, forcing nomadic herds to remain longer in
the southern region along the river. Since the livestock ofboth groups primarily depend upon extensive grazing,
competition for pasture resources has become intense. As aresult, 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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2. 	 To compensate for fodder shortciw-rs, many farmers no longer 
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. 

3. 	 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 animal's. 
This fodder can sell for a considerable profit during these 
periods. 

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

Recommendations 

1. 	 To decrease the pressure on communal pasture resources 
along the Senegal River, additional 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 competition 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. 

2. 	 Farmers should be encouraged to continue to utilize their 
crop 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
nutritionelly through genetic means or by chemical additives. 
For instance, rice stocks can be treated with NH 3 to improve 
the nutritional value of the residue. 

3. 	 Research might focus on the feasibility of incorporating 
forage crops more directly into the cropping systems
followed by farmers. As stated previously, leguminous 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. 

b. 	 Access to governme.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


Receirnmmendation 

Farmers and nomadic groups should receive more services and
technical help from the Government. If livestock rearing is tobecome more pr-oductive, better managed and sustainable, this 
input is essential. This is especially true if livestock systems areto be developed which do not lead to further degradation of the 
environment 

a. Other areas of investigation 

Recormmendation3 

Five other rese :rch topics which focus on livestock could be 
investigated. These include: 

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

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

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

4. Identifying ways in which marketing channels can be bett : 
organized to market animal products. 

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

6. Coisumption CormLrants 

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
September). This is the same period when labor requirements 
are at a peak. Some villages also experience a second
"hungry season" 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. Several 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 Strategies 

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

2. 	 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). 

3. 	 Some villages have started cooperative boutiques as a way to
provide inexpensive access to food and credit during food deficit 
periods (e.g. Bolo Dogo and N'Gorel). In addition to purchasing
agricultural products from fa:'mers to facilitate marketing, these
boutiques also purchase grain from other market centers and sell it 
to farmers at stable prices. 

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

5. 	 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. Fondou). 

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

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

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

As stated earlier, 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 help supplement their food 
production. 

10. 	 Many farm families rely on food distribution programs sponsored by
the Government or other donors to supplement their food supplies.
Unfortunately, these supplies do notiappear to be enough to meet 
their 	food needs during deficit period . 
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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 crops 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 cycle crop 
varieties. 

3. 	 Researchers should develop cropping systems which combine crops
in such a way that food gaps are eliminated. This will require 
combining both long and short cycle 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 onwild plants, bushes and trees. For instance, research 
fonio might be pursued to develop a food crop which supplements 
the other domestic grains. 

5. 	 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 watt. 

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 from 
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 salt 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. 

97 



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. 	 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 onlythe large fish due to the size of the mesh. Third, laws must be
established to regulate the exploitation of fish by requiring netsizes to meet certain specifications. Fourth, fish ponds can be
introduced to improve access and 	 management. In conjunctionwith this, temporary lakes such as marigots might be stocked and
managed like a fish pond. 

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

d. 	 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 searchingfor wood supplies. This reliance on the natural vegetation for fuel 
is promoting further environmental degradation. 

Compensating Strategies 

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

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

Recommendations 

1. 	 Access to firewood can be improved in two 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 crops, trees could be harvested 
for fuel use. 

2. 	 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. 

3. 	 Farmers should be encouraged to continue to use manure as a
substitute for wood or charcoal. In addition, other alternative 
energy sources might be explored such as solar energy and wind 
power. 
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Aw'PEN'DTX B 

SUHMARY OF HEMULTS FOR FARHMIN; SYSTEMIS RECONNAISANCE SURVEY 

Variables WOPOU T(UI.EL N(.INA WALI K(*1lNDEL REO TETI ANE DINI"I 

I. Village 
(harEc teristics 
Size of Village Population 
Families or Households 

School- public (P) Koranic 
private (S) 

(K) 

3300 
3600z) 

I(P) 

4000 
300(F) 

I(P) 
BIlingual 

400 
80(F) 

2(K) 

4000 
400(F) 

1(P) 

3000 
300(F) 

1(P) 
1(S) 

1000 
168(F) 

I(P) 
1(K) 

1050 
100(F) 

1(P) 

0 

Wmnber Classes 

flea]th C inics 

Phaniiacy 

4 

1 dispensary 
not funct ion 

None 

3 

1 dispensary 
1 PHI 

I midwife 

None 

None 

None 

2, 1 w 

teacher 

1 PHI 

None 

ottK)ut 

1(K) 

3(P) 

1(3) 
2(K) 

Under 
cornstructbo 

lione 

3(P) 

2(K) 

None/asked 
for In '84 

None. Go to 

2 

None 

None 
Harklts 

Government Shops 

Access to Roads 

Access to Water 

Cooperatives 

Hi ili ng Operations 

Gov. Project Interventions 

(Ither Projects 

Perrmanent 
10 shops 

Prefe t,v 
P.T.T 

Police 
Forestry 

Only by 

boat in 
rainy season 

9 wells, 
8 salty 

Coop-perineter 

2 

S0NAIDER 

Permanent 
12 shops 

ronmental 
Protection 

SONADER 

Difficult in 

rainy season 

iI wells, 
refill slow 

Coop shops 

coop-perimeter 

11mills, 

2 work 

AIMEIIR 

None 

None 

Difficult 

2 wells 

None 

-

2 markets, 1 market, 
30 shops 3 boutiques 

None None 
oenn 

Dry season road Dry season road 

6 good wells 2 wells, 
10 saline river 

2 coops 2 (1-73 

2 gardeis nienrters) 

3-1 gooid None 

1 ti, olen 
1 j11:0. i111l ] led 

:NAI)t-H -'1M'A1:F-

Peace Coip1. (4c.t vat io0 post 

Djovol 

None 
2 shops 

None 

Good year round 

2, 

, functional 

None/they want 

perimeter 

None 

None 

None 

None 

Difficult 

in wet 
seson 

River 

Yes 

hone 

J(one 

None 

for Lhe"tJot t e projectnt('gr6e" 



---- 

-- 

---- ---- ---- 

-----

---- ---- ---- ---- 

---- 

---- ---- ---- ---- 

---- ---- ---- 

0 

It, Dogrphio Chraoteriatioo 

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 H. 


Mauritania (M) 

Senegal (S)
 

S. 


No. of Falo Fields M. 


S. 


No. tf Fonde Fields H. 

S. 


No. of Mieri Fields H. 

S. 


Types (f Cultivation 


WOMPOuI 

&)n i nke 

Guidimaka 

7-20 

1-5 

I-10 


1-5 (4JO) 

Read & write 


Arabic 

39 

1 

0-10 ha. 


0-3 ha. 


0-2 ha. 

5-40 ha. 

Djer-i 
Fal o 
Foride 

irr igat ed 
Per jrebl CrWa 10o 

TO(JLEL 

Soninke 

Gorgol 

10-17 


2-3 


6-9 


5-6 

JJ yrs. 

58 

Yes 


YesYes 


Yes 


Yes 


Yes 


Yes 


Yes 

None 

Pluvial (Djer-, 
Bas Foride) Decure
(Walo, Falo) Irr ­
gat ed Per imeter 
Wa]o -98tidate1985-19116. 

N(M1 

Peul 

Gorgol 

11-13 

1 

3-9 

4 

Yes 


-. 


Yes 


Yes 

Dieri 

WAIL 

lialpoular(+) 
Moors 

Gor-gol 

5-30 

2 

1-13 

2-4 


2 

1-3 ha. 

0.5 ha. 


No - yes 

2-4l ha. 

Walo 
li rigated
Pei imet er 

KOUNDIA REO 

Fishi rg
 

vi] lage
 

li poul ar 

Ik'ors 

Gorgol 


15 


2 

141 


none 

Village Farmers
 

Yes
 3 

1200 ha. 3 

Yes 2 

Yes 3 

TETIAJE IJNN[ 

Peul(+) 
Hoors 

Gorgol 

12-16 

1-2 

6-12 

3 

none 

loul ar 

Gorgol 

21 

1 

15 

5 

66 

Share crop 

14 parcels 

0 

0 - yes 

No 

7 parcels 

2-3 ha. 

Yes 

10% Yes 

Yes 

Yes 

Yes 

Yes 



WOOII) TOULEL NOUA WALl KO(1140&L -RIO TETIANE DIlNDII 

IV., Cropping PatternsMajor Crops Grown Squash 
Corn 
Same 

Sorghum 
Mi I I etCowpeas 
Man i oc 
Watermelon 
Calabash 
Peanut. 
Sweet Potatoes 

Samr 
Sorghum 
Cowpeas 

Me] on 
CornRice 
Okra 
Sweet Potatoes 
Calabash 
Millet 
Peanuts 

Millet. 
Cowpeas 
HIbiscus 

elon 
Sank
Corn (Makka) 
Squash 
Peanuts 
Sweet. Potatoes 

Corn 
Same, 
FelIah 

Sorghidn
Tomatoes
Sweet P~t.atoes 
Calabash 
Cowpeas 
Vegetables 
Ni obougou 

Sorghum 
Millet 
Maize 

Cowpeas
Cal abash
Watermelon 
Sq u a -;h 
S.ieet Potatoes 

Sorghum 
Fel] ah 
Cowpeas 

Corn 
HeI on
Souna 

Sorghum 
C(Apeas 
H]Milet 

Maize 
Sweet Potatoes 
Tona(es 

Okra 
Melons 
Tejeke 

Squash 
Fe] I ah 
Sorrel 

Fel]ah NJeniko 
Tomatoes Hibiscus 
Nabane Nabanne 
Gn i nd i co 

Length of Fallow for Dierl 2-3 years 3 3 3 years 
Dieri Last Planted 1982 1985 1985 ---- ---- 1985 1985 
Dieri Last larvested 1982 1985 1985 ---- 1981 
Walo Last Planted 1985 1985 1985 1975 1986 (Feb.) 
Walo Last Harvested 1976 1984 1985 ---- 1984 1976 
Fonde Last. Planted 1982 

1975 1986 (Feb.) 
Fonde Last Harvested 1983 ---- ---- ---- 1976 
Sequence of Crops for Perineters Corn 

Citrus 
Cowpeas 
Okra 
Teje re 
;Iibiscus 

Sorghum 
Corn 

---- Upstream: 
Corn + Cowpeas 
Sandier Perihieter: 
Rainrfed Sorghum 
Corn + Cowpeas 

(1) 
(2) 

Rice 
Maize and 
Cowpeas 
Sorghum 

---- (1) 

(2) 

Sorghum 
Maize or 
Rice 
Maize 

Yam 
Cal abash 
Watermelon 
Sorrel 
Corn (Cold) 
Corn (Wet) 

V. Irrigation Systems 
---- Perimeter has Share the 

been requested/ perimeter 
applicat ion made 
to SONAfEH. The
famlel.s have to 

with [Bovel 

remo-)ve the If (-s. 



---- 

---- 

---- 

---- 
---- 

---- 
---- 

---- ---- 

---- ---- ---- ---- 

-- 

-- - -

---- --- ---- 
---- 

0 

Type of Perimeter 

Perimeter Area 

Farmer's Cropped Area 

Pump Origin 


Punp Hake/Size 


Haintenance 


Operator 


/vailablity of Parts 


Canals Lined 


Condition of Canals 

Increase Rainfall: Abandon/ 


Stay 


VI. Rice 

Water Application Frequency 

No. of Cultivations 

Varieties 


Other Crop-, in the Field 

Diseases and Pests 


woMPoil" 


smalsma I 

60-62 ha. 

0.25-1.5 L.a. 


U. K. 


2; Listei, 


2 cyl. 

SGNADEH 

Local 


pumpist 


Difficult, 

but works. 

Purp is 

1 1/2 yrs. 


Unlined 


Reasonable 

good weeds 


Abandon if 

ralns come 
back
 

-

-


,IL 

l 

30 ha.; 

16 ha.
 

.125-.'5 ha. 


U. K. 

2; Lister 


l1R2 

SONAIWER + 

local pumpisi. 

1000 Llrnlnllth 
10240 um/r 
season 


No problems for 
2 years 
Problems with 

diesel 

Unlined 


Not since 1982 

NOLJMA WALI 

3 sma II 

total 72 ha.
 
19-27 ha. 

.2 - .45 ha. 

U. K. (4) 


LisLer 2 cyl. 


SONADER 


2 mech. 

3 operators 
2 irragators 

2 extension 

agents 

Fairly good 


Unlined 


Fairly good 


Stay 

No lorer 

grow rice 


Sorghum & 

corn grown 
inst-ad 

KOJEL)::.RE 


smal I 

25 ha. 

.44 ha. 


U.K. 


Lister, 2 cyl. 

SONAIDE 

1 

Reasonable,

still delays
 

Unlined 


In very bad
 

condition
 
Abandon 


Planted for 

the first time
 

in 1985
 
4l.8T/ha.
 

Inundated 


all the tine 

receied
ee-efrom 

seriega I 

None 

None seen----one---

TETIAJE 

small 

30 ha. 


Abandon 

1 INri,
 

mall
 

i5 ha.
 

0.1 ha. 

U.K.
 

SONADER
 

Purp~it
 

No problem 

unlined 

Every 7 days
 

1
 

none
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Inputs Used (Fert. Insecticide,
ete.)

unt---- InecticidesI .e t ci e 
fert.l1i zer 

TimingFening:Timing 
--­ 2 sacks UHEA 

Who ----------
-­o----. 

Branches 
Villagers 

Land Preparation (Hech. or Man.) -anual 

Timing -­ not leveled 

Plantlng:Time
Who 

Weed ing: Time----------Who ----

-­o -Far-ier 

Family 

Takes 10 days 

-

,-n 

larvesting:Timing 
Who 

Threshing:Timing 

Who 

Storage Method 

Family 

Family 

Sacks 

illing 

Harketed/Conslumed 
Consumed Sold to pay 

Use of Straw 

debt, rest 
Is consumed 

Burned 
VII. IRRIGATED SORGHJM 

---- Plant 0.16 ha. 

irrigated 
sorghum-it is 
planted in the 
downstream 
perineter under 
raintf'ed 
cord i Ljors. 

Yields 

Water Application Frequency ---- Pum) [ot 

fIunct.i oial 

---- 2- iies About 2 times ---- Every 15 days 

(diesel) 
rainfed + one 
inundat ion 
(becatuse rain 
wa. riot. 
:;rfficienl.) 

No. cf CoL]tivalijori/Year 
___1 



---- 

--- ---
--- 

-- ----

---- ----

---- 
---- ----- 

---- 

---- 
---- 

-- 

---- 

0 

Varieties 

Other Crops in the Field 

Diseases & Pests 


Inputs Used (Fert. Insecticides, 

etc.) 
Amount
 
Ti ming 

Land Preparation (type)Timn~ig 

Plant.ing:Timirig 

V11 

F---
WhoFeneing:Timing 


WeediJng; Timing----------Wheo n----Once 

Ilarvesting:Timing 
Who 

Threshi n: Timi ng 
Who
 

Storage Method 

Milling 

Harketed/Coristimned 

Use of Str'aw 

VIII. IRRIGATED CORN 


WOPO 

Bananas 
Cowpeas 

Hib iscus 
Insects 


Fertilizer 
3 t i'Ns 

Trad i t i onal 

storage 

bins, dried 
on the panicle 

Consumed 

yes 


TOUILEL 

Fel ah 

tahapne 


-and 

July 

-ho 


o 


November 

- -Pound 

Conssuneed 

yes 


NOUMA WAI.I 

Local 

variety 

Cojpeas 

----

----

. . . . 

-- ­ - -

-T-m-

--­

------­
---

K(LrNi'l.RI'LEO 

Sank 

Cowpeas 

Insects 


Aphids 

None 

ByBy hand 
January
 

erd of 

January
Farier 


Branches 

Villagers 

Fa rmer 

Family 

Stored in 
house 

Consumed 

NTE: for 4­

yea.r.s the 
farnw.Ier 
pla;l.ed liaize 
& C(owpeas twice 
a yew'-

TETI1NI-E 

-Pranches 

DI) Ii 

"4urghum 

(- r a
ii r a 

b J "euS 

Aphid3 (honey)
 

Grasshoppers 

Fertilizer u:sed 

manual 
ma-ua-

Juy 

Fani ly 

Villagers
 

2-3 times 

. -Nov.tt------
Family 

On tie
 

pn e
panie 

ing by 

hand-women 
Cornsued 

http:pla;l.ed


---- ---- 

---- 

---- 

---- 

----

---- 

---- ---- 

---- 

---- 

11 

0 

Yield 

Water Application 


Frequency 

No. of Cultivations/Year 


Varieties 

Other Crops in the Field 


Diseases & Pests 

Inputs Used (Fert., Insecticides 

etc.) 


Amount 

Lanid Preparation 

Timing 

Who 

Planting: Tim irf 

Wor~pou 

800-900 

2800 kgs/ha
 
2000­
2500 kg/ha
 

Every 10- 15 


daysLo 15 tLnes 

1-2 


Makka 

Senegal 


variety 


Cabbage 


Hanioc 


Hibiscus 
Okra
 

Cowpeas
 
Cal abash
 
Sorrel 
Sweet Potatoes
 
Lettuce
 
Toma toes 

Grasshoppers 

Insects
Termi Les 

Ho;key 


Birds 


UREA 100kgs/ 


parcel t 

50 kgs/lpant 

50 kgs at
 

tassle
100 kgs/ha 

2 weeks 


after
 
planting
 

115days 

later 

2nd 100 
kgs 3 (days 
after 
Flooding
Manual 

before 

pl ant ingand wal er ing 
n 

(1) Jute-

'OLE.NOUMIA 

Local varieties 

introduced 

varieties 


Cowpeas 


Okra 

Green Flies 


Goat manure 


REA 


18 kgs/parcel 

Rent tractor 


(700 ,wdlhou') 

before seeding 

2' Dec-1 Jan 

Heil 

WALI 

3 - 5 tines 

Every 15 days 


1 


Loca! variety 

(wn seed from 
last year
 

Cowpeas 


Insects 


Superphosphate 


with sand in the 

seed IK)le 


25 kgs UREA, 

knee high 

after 3 irrig.
 
25 kgs IIREA
 

Harual 


den 

MW)4IDE I,o TTAJ.D 

300-1200 kg/ha 

---- Every 15 days 

1 or 2 

---- ---- Locl 
variety 

Cowpeas 

Stalk Borer 
and other 

---­ insects 

pests 

termites 

Fertilizer Fertilize 
and 
insecticide 

2 sacks UREA 

Manualaa/iual ----

aral 

---- Farmer arnd nen 

Jan-Feb -Nov. 



---- 

---- 

---- ----

---- ---- 
----

---- ---- ---- ---- 

---- ---- 

---- 

---- ---- 

---- 

---- 

0 

Who 

Fencing:Tli:ing 

Who 

Weeding: No. of Times 
Who 

Harvesting:Timing 


Who 


Threshing: Timing 


Who 


Storage Method 


Milling 


Marketed/Consumed 

Use of Straw 


IX. MARKET GARDENS 

Water Source 

Location 

WOMPOIO 

July 
(2) Nov.-Dec.
Fami Iy 

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 & 

railI ing 

Consumed 

Animals (own, 

village) 


River, 

marigot 
Parcel 

TOIILEL NOJMA 

Wives helped 

Wood around 

perimeter 


Cooperative -


2 times by hand ----

pay labor 100um 


day + meals
 

May 


Wives helped ----

No 	cooperative 


market. garden 

Karigot 

Side of 

marigot 

WAol 

Family 

Around tJe 
pernimeter 

Villagers 

At. 	 least once 
en 

Not threshed 

One the cob 

Consumed; a 

little nrketed 

Animals 


2 excellent 


gardens 

River 

Near river 

KOIJNI)EI REO 

Farmer 

Branches, 

around tireperimeter 

Villagers 

1 or 2 
Farnr 

Apr-l--ayApril-May--ov-


Farmer 

Not threhed 

On 	 the cob 

Consumed 

Collect and
 
give to animals
 

No 	 ext.ension, 
thu. poorly 

attended & 
diseased (virus) 
Hier 

Near river 

TETIAllE I)1INDP 

Fari lv 

-lae 
Villagers
 

2-3 ties 
Family 

Oe.-Nov. 

On the cob
 

Wor~en udWe p oujnd ing
by 	 hand 

----	 Marketed: fresh 

heads 

Cov.9itred 
Stored 

Wells, since River 
1954 

Fonde 



---- 

---- ---- 

---- 

---- ---- 

---- ---- ---- 

---- ---- ---- 

---- 

Crops Grown 

arketed/Consumed 

Independent/Cooperative 

X. RECESSION SORGH1UM (Walo)
 

Area Grown 

No. of Days Flooded 

- Varieties 
0w 


Other Crops in the Field 

Diseases & Pests 

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

Amount
Timing 

Plan.ing:Timirig 

Who 

Fenc i ng: find rig 
Who 

P
WOP OU 

Carrots 

Cabbage 

Lettuce 
Tomatoes 

(4 ra 


Consumed 

Cooperative 

3 ha. 

Sank 


Cowpeas 

.gW
 

TOJLEL 

Cabbage 
Carrots 
Onions 
Tomatoes 
I ettLue 

Cooperative 
one for men 

one for wcmen 

NOOMA 

1.9-2 ha. 

30 days 


Sank 


Insects 


damaged 

total crop. 
Grasshoppers 

Marual 

Nov. 


Famil y 


WALI 

Cabbage 

Onions 

Potatoes 

Vegetat-l es 


Both 

2 cooperatives 

3-15 ha. 

1-2 months 

Sank 

local 


variety 


Cowpeas 

Waternelon 

Crickets 


Wild pigs 


Insects 

Manual 

Seed packet 

FandI y 

No f.u. i 

KOUNDEI. REO 

Cabbages 

Beans 

Onions 

Tomatoes 


Both 

Mixed 
cooperative 

4 ha. (1 of 

the farmers 
interviewed had 

riot planted for 
at least 4 years)
 

Sank 


Cowpeas 

Insects 


Termites 


Manual 

Novener 

Farrr-

TETIANE D IND I 

Cabbage Tona toes
 
Onions Fg gp I an t
 
Lettuce On jiorl
 
Tonatoes
 
Turnips
 

Bot h 

Women
 
cooperative
 

0.5-1 ha. 0.75-1 ha. 

1-3 months
 

3 Sank
 
varieties:
 

M'Boderi=red
 
Sew l=whit.e
 
M'Baieri=black
 

Cowpeas Cowpeas 
Waternmeon Watermelon 
Corn
 
&Suash
 
Citrouil le
 

Grasshoppers ;rasshoppers 

Crickets Aphids
 
f,,ngi.s 
Green Flies 

200 gr. No fertil izer­

fungicide 

Manual Before 

planting 
weed i rig 
1 time 

Seed packets Nov.-Dec. 

Oct. 3 times 
Fan ii y 

Wood - -Wo 
Fa,ner -­



---- 

----

---- ---- 

---- 

----

---- ---- 

---- ---- ---- 

---- ---- 

---- ---- ---- ---- 

---- 

---- 

---- ---- 

--- 

---- 

---- 

---- 
---- ----

0 

Weeding: No. of Times 
Timing 
Who 

Harvesting:Tlming 

Who 


Thresh irg: TJ mi ng 
Who 

Storage Method 

Hilling 

Marke ted/ftonsumed 

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 preparution)
 

Amount 
Timing 

Plartting:t iming 
Who 

Fenc ing: t mi jig 
o 

Wceding:No. 
Timing 
Who 

WOMPOU 

-Manual, 

Falo oniy 

0.3 ha. 

CowpeaS 

Grasshoppers 


Animals 


Intufficient 

Twice 

Fami I y 

TOULL 

Falo oni 
(rv 'rside 

in Senegal) 


NOOMA 

Family 

Family 

On the panicle 

Pounded by 


women 

Consumed 

1 ha. 

Corn (Makka)
 

Cowpeas 

Watermelon
 

Grasshoppers
 
Mielat(disease)
 

Manual 

July-August
Fanti I y 

WoodFai I y 

WAI.! 

not uch 
after- 1st growing 
Men 

Manual 

Family 

Storage bins 

on the panicle 

Consumed 

Farmers 

interviewed 

did not plant 


..... 

KOUNDIl. RkEO 

In the house 

Consumed 

Collect for 

the aninals 

Farmers 

interviewed 

did not grow 

recession maize 
i, the Walo 

TETIAHE DIUDI 

5-6 days 

Aprl April 
---- Famnily 

Storage bins Bins on the 
on the panicle panicle 

---- Pounded by 

hand by 
wonpen 

Consumed Consumed 

Animals 

They planted Farmers 
but, no data 
obtained 

planted 
recession 
maize in tLhe 
Falo 



WOKPOJ TOULEI. NO(.MA WAI.J KIJ NDEL. {EO TETIAHE 0101U, 

Harvesting:tming 
Who Fami I y 

---- Novenber 
Famil y 

Threshl ng: timing
Who Family 

Milling 
---- Pounding by 

women 

Rarketed/Consumed 
Consumed 

Use of' Straw Consumed or 

given away 
for own 
cattle 

---- Animals 

Storage 
---- On the panicle 

XII. FALO 

Area Grown 

CROPPING PATTERNS Washed away 
by river 

water 

0.6 ha-2 ha. 

Yes 
in Senegal 

50 00m 

Farmers 
interviewed had 
no Fajo 

0.2-1 ha. 1 ha. 

Types of Crops Corn 

Okra 
Squash 
Tomatoes 
Sweet Pot at.oes 
Mel onibiss 
Cowpe.s 

Corn 

1 4eea Potatoes 
Calabash 
Sweet Potatoes 

Upper Part: 

Maize 
Lower Part: 
S. Potatoes 
Tomatoes 

All Over: 
Cowpeas 

Corn 

Copwe;is 
Melon 

Sweet Potatoes 

Calabash 
CiLrouiIle 

Cowpeas 

Zucchini 
Yams 
Calabash 

Watermelon 

Diseases & pests Insects 

Termite 
Monkey 
Birds -

Crickets 

Caterpillar 

- None observed 

Aphids 

Inpiit.. Used 

et.c. ) 
Amount 
Tining 

(Fert. Jnsecticides none none ---- no-e 
none 

Pianting :Timing
Who ----

Farmer with 
December-----

Fercing: Tii rig 

Who 

Semi-

pOen"1net 
farmerl" - -

-

boys 

---- Upper part 

,idlside: (4ado) 

----. 



---- 

-- 

---- 

---- ---- 

I 

WOmiOU 

Weeding: No. 
 Once 


Timing 	 --
W--
 Farmer 

flarvest: TimingWho 	 Fami Iy 

Threshing: Timing
Who Family 

Storage
 

Hiilling ....
 

Marketed/Consumed Consumed 

Use of Str aw Animals 

Xlii. FONDE CROPPING PATTERNS Not planted 
for 3 years 


Area Grown 2 ha. 

Type3 of Crops Fellah 

Diseases & Pests 

Inputs Used (Fert., Insecticides 
eLc.) 

Planting: Timing 
Who 

F	enc ing: Timing 
Who 

Weeding: No. 
Ti m i n g ----Who 

Ilarvest ing: 
Timing
 
Who
 

TOULEI, NOIHA WAWl KOIIMI)EI. RFO TEl'lAHE )1 rIiI 

---- ---- Once over a 

nth 

Farmer 

---- Farmer & 

family 

Consumed 	 ---- corinsumed 

Yes, 	 ---- No dat.a Farmers
perimeter on 
 Jnterviewed 
the Finde not have not 
irrigated l anted 

Foile in 
1(I "ear~s 

0.5-7 ha. 

Gnindico 
----	 Fellah &ainrFelIa 

Gnindico 	 Corn
Okcra 

Corn (CSF) 	 Sweet 

oesrt b s u 	 Pot atoesHibiscus 
opaCoupeas 	 Cpeas

Fel lah 

----	 Birds 

Gras -hoppers 

- . . . . 
.. 



WOM 1'0 TOULEL NOI4A WAI.l K011_UDEIR._ TETtANE "IND! 

Storage Method 

Marketed/Consumed 
---- Corc;uriwed 

Use of Straw 

XIIII. DIERI CROPPING PATTERNS 
---- One farmer This year not 

Area Grown ---- I ha. -

interviewed 
had not planted 
for 3 years due 
to lack of' rains 
arid labor 

ha. 

cu] LivaLed; 
farmer occupied 
by other work 

2 ha. 2.5 ha. 

Crops Grown 

Varieties 

Hillel. 

Cowpeas 

Peanut:3 
Melons Helons 

Fel I ah 
Nabaaie 
SounaFe]aNougobou 
[Napogou 

Millet 

Peanuts 

Cowpeas 

Fel lair 
Nabaane 

unlimited 

Millet 

Melon 

CowpeaS 
Squash 

Fel I ah 
Demeri 

Sorghum 

Fel lal, 

Fe] 1 all-

Millet 

Watermelons 
-Souna 

Gnlndico 
Fell ah 
Dimeri 
Souna
Local Varieties: 

Souna 

Watermelonsat r e on 
(a little) 

Diseases & Pests 

Inputs Used (Fert., Insecticides,
e L c.) 

[.arid Preparation 

Planting:Timing 

Who 

Fencirig:TiigT---iaches 

Millet, 

rains 

before 

----

Crickets Insects 

Spanish Fly 

Grasshoppers 
Birds 

None 

Manual 

July-August 

----

----

Crickets 

Anima) s 

----

Fat l y 

----

None eN 

Manual 

Earl y June 

Waternlel 
Cowpeas 

----

Non 

July 

, 

Aphids 
Grashioppers 

N­
ee t I I z e r 

Jul y-Augu:L 

Fain Iy 

Who 
Weeding: 

Timing 

Who 

No. 
----

----

After 
p1 ant irig----

----

----

----

family 

2-3 times 

FiIy 

3-5 1in, 

Hen 

2 times 

---- ----

2-3 times 

Farmi I y 

Harvest irig:-
Timing
Who 

1-h11i ng II 

-------

- Nov e r 

ovntr---tt.N 
.F--al---y.Fm i I y 

----

F 

Fam Iny--- oie 

LA 'Nov. . 



WOMPOI TOCXI.EL NOUMA WAII KC(JNDF[. .IO_ rTE'TIAN ['luijI 

Storage Method Granery at 

house inO 

On the panicle On the panicle On the parnicle -­ n te paricle 

sacks: mice 
& Insects 

Harketed/Consumed a prob] em. 
Consumed Con:numed Consumed Conrumed 

Use of Straw 
Left in fields Left in fields 

XV. lA FONDE 

Types of Crops 

Wild Animals 6 Birds 

Sorghurm 

Cow-pea& 

Don't hunt 

(wild boars, 
ducks, geese) 

Fellah 

Nabaane 

None, because 

of dr-ought 

none 

Plant - i 3 ha. 

)r ghuin( FelI ah) 

Boars, 

Seaeows 

kWU) F(XOP$ 
Types Jujube 

Balanites 
Jujube 
Baobab 

Jujube 
Balanites 

Balanites Balanites 

Paguiri 
ao ab Paguri 

WateWater-l1 Ily
Guigil 

Availabilit.y Projet Fol 
Vert plantea 

gum tree-s but 

Drought killed 
most of tLhem, 
5 kilometers 

None None Trees present 
in the ieri 

Exists In Dieri 
Almost all dead 

none 

they died 
because of 

away. Sonninke 
do not allow 

drought exploitation 

Economic 

UtlizaLion 

TP U. F(Jil FiREOWM 
Name Acacia 

radiana 
GamdJ |Barkewi 
Koyli 

N'dooki 

Kelle 
Ill i algu i 

Acacia 

Ba] ar Ites 
N'Dook iGawd i 

Goninker 

Gawdi 
Acacia nilotic 

Gawd i 
N'dloki 

Gotumi 
Gawdi 

Dodiel 

Gu6ludI 
Balaittesse 

Z iphus 
PaIi for 

Kelle 
Thiangui 

Jujube 

hor ne Hoirtlode 
con.;true t ion Planted Neem 

trees bought
in Ka~di 

CITUS P Ian tLd 

artudihoues 

Phone None-have siet. 

aside 1 ha. 

None (all 

died) 

None-willjng 

to pl ant 

Tree nursery 

in f-erregal 
fur)( 1aritrl ' 

aind [[ulat. tres 



--- 
----- 

- - -- -

---- 

---- 

---- 
---- 

---- 
---- 

---- 
----

- --

BANANAS 


MANGOES 


DATE TREES 

O11ERS 

LIVEST(K 


Goats: No. 


Diseases 


Feeding Practices 


Sheep: No. 


Diseases 


Feeding Practices 


Cattle: No. 


Diseases 


Feeding Practices 

Dornkeys: No. 

Di s ea s e s 

Hlorses: No. 

[BI(ifea e-

Ai I dz 

WORPOu 

Exists 


Pl anted 
around house 

but died 


Planted
 

Farmers 


Heavy losses
 

2-15 


Extensive 


with herder 


1-10 


Extensive 

with herder 

2-10 

1-4 

0-1 

-


TOU.EL 

None 

None 

Village Farners 


2 

NOUMA 

5 

- -d 


3 

2 


1 

1 
1 


s....jione 

WAl.[ 


None 

Few, but not 

producing 

Not producing 


pain; trees 

Farner-s Village 


0 300 


(includes sheep)
r ou g h t 

0-2 


drought 


0-3 village:100 


Drought 


0 
0 


0-1 

....-


KOFUINEILE,._ 


None 


None 

(all died) 

Village Farmers 


-- 4 

-- -P 


On 


Open pastures 


2 


Open pastures
 

0 


ope psue

open pastures 

0 
0 


0 

TETI ANE 

None-williJng 


to plant 


Village founded 


for livest(cIk
 
breeding
 

5-6 1i00 


ie t a n 


Extens;ve
 

Village level 


300 

Bade 


Viedio
 
Pietain
 

a----Gae
 

village level 


'66:2700 

'73 3300
 
'85 260
 
Latche 
Tiro 
Fetcho 
.Safo 
Daatsu 
Bade
 

DIN1I 

Tree nursery 

in St:negal 

T--­ineehurery 
in Senegal
 

Tree "ur:ery 

in rvegal 

Village Farners
 

20 100
 

'Tiro
 

Thpisatrtou
 

10/20 village
 

level
 
Ti ro
 

5/50 village
 

level
 

2-5
 
2 -5
 



WOMPOU TOUJ.I.L NOiMA WAII KOUJtDEI, RkO TETIANE DInDI 

PIMTRACTION BETWEEN SEDENTARY Animals on Severe: Serious problems Not uch inter-- -A positive Copetition Animals 
FARMERS AND NOMADS fields 

(camels) 
conflicts camels 
grazing fields 

animals who 
damage fields 

action. 
-Canels are a 

interaction 
between the 

for water, 
-Sometimes 

damaging 
clop.s. 

-damage crops 
-eating the 

are detained., 
Selling of milk 

big problem. 
Villagers corral 

villagers and 
the romads. 

animals (camels, 
cows) damage 

remains on 
the fields, 
Nomads coming 
from the 

and meat by 
herders. 
Use of 
by-products 

the loose 
animals and fine 
the owners for 
the danae done 

-Sell fish and 
grain for money 
and milk. 
-A major probl -m 

crops. 
-Do get manure 
and exchange 
;. cducts. 

north migrate of yield. to the crops. with camels -Arimals eat 
south to the -Canels can damaging crops, remains on 
river, eat remains on -Authorities the field. 
Not that tie field. refuse the 
much -Conf3 et on v i I Iagers money 
Interaction. pass-by to for corrals for 

water sources. stray animals. 

FJStIING Yes, for own Fish from lake ---- If the level of Comnercial No,fishing none 
needs (at 
night) 

only for 
consumption 

river tip, they 
fiJth for own 

fishing with 
both line and 

Is not their 
occupation. 

consumption, if nets. Jan to 
obtain more, June is the 

share best time. 
Yields are 
very low. 

OTHER SOURCES OF INCOME Emigrants 
send money. 
Lot of 

Worked for 25 
years on boat 
in France 

Selling milk 
Selling animals 

50% of 
population (all 
young men) 

---- Lots of 
migration 70% 
to France, 

-pension 
-25% emigrants 
-selling of 

emigration. 
Retirement pay 

Elderly 
depend on it. 

Zambia, 
Monrovia, 

wood in 
Senegal 

Gabon, 

Central Africa 

Seasonal Migration ---- about 500 

Where Europe ---- ---- France 
persons 
West Africa 

West. Africa France 

Local Off-Farr, Employment Koranic ---- ---- ---- None 
teacher 
[louse 
construction 
(childrern 
work oil 
farm) 

Farm Laborel ---- ---- --- Herde---s ----

Remittances Subsi atiala-IFrom -­ enigrar, s Some Little coming 
Pen:; io, back-I ow 

educal ion­

low job5,
well-paid 

not 



CREDIT 

Sources 

ENERGY SOURCES 

WOMIPOt 

SONADER 

Local 
merchant 

Wood 

Charcoal 

TO{LIEL 

Borrow food 

from merchants 
no interest 

NOUIMA 

Wood 

WALI 

SONADER 

Some w ith 
Perchants 

Wood 

LOHI)tJEI. REO 

SONADER 

Some with 
individuals 

(All or most 
trade In CFA. 
A lot of 
trade is 
done with 
Senega. ) 
Wood 

TETIANE 

family 

Wood 

Uilul 

SOJADER 

Wood 

AREAS OF RESEARCH 

Elicited fromh FarmerConstraints 

"2 

Interventions 

Older people 

Insufficient 
labor, 
Access to 
good drinkingwater, 

Livestock in 
field, 
Wild pigs 
are 
significant. 
problem. 
Machinery 
Protection 
(animals) 
Appropriate 
material for 
agriculture. 
Use ofe 
fertili7ers. 

Access to 
water isimportar t 
problem 

Chefdefae 

declares 
when toharvest.Tervi tes 
Tetgrass 

Rice, 

improved 
varetie 

R(wI.)va) of 
II I 

Weeds are 

serious 
problem in 
perimeters. 
SONPDER didn'tdeliver 

diesel on 

time, 
No crop in 
rainy 
season, 

(P1-ans) to 

improve the 
output. of 
Iie 
I Iad(I1.iana 

Conf let-among 
herders and 
farmers. 
Limited 
fields forcultivation. 

Drinking 

water. 

Unlock village 
Creat ion of 
roads. 

Weeds In Dleri 

Iris a major 
problem. 
Insects, pests 
in general.Lack of water. 

Cost, of Inpot. 
Maintenance of 
machinery, 

Perimeters not 
level. 
Parcels too 
small. 
Walo is the 
most important. 
If they over-
come InsecLs 

and aniall 
tney can really 
produce. 
Soilpreparation. 

----

Eastern dike 

breaks each 
year with the 
floods, 
Perimeterplots are 

levelled, 

PPrinL-t - 1s 
too snall, 

Plots too 
small to live 
off. 
Lack of 
education. 
Often 
suffering 
from poor 

health and 
the sanitary 
conditions are 
unsatisfactory.
Reduced 
quantiLLies of 
fish litthe 
river. Have 
Poor fishing
poo r rt.eqUilce n t • 

Villagers are 
disallpoi nted 
with previous 

project.s. 

----

Health facility 

Poor transport. 
Need better 
schools., 
Isol1ted.Crops need 

better 

protection. 

----

Crop 

protection. 
Parcels too 
small, 
too smalloutputs. 

Lack of tools. 
Lay-ut. of 
pat cels. 

sews 



WOmPOni TOULEI, NOJHA WALI 

Rec..m...ations 
Control of 
insects & 
perts, 

FJnd good 
Putp that 
is reliable, 
Ret.ter crop 
raoctices. 

Ympoved 
varieties 
fer all 
seasons. 
In 1975 
tried aerial 
spraying-

worked very

well I 

Go 

?Zu1NmomL RfO TETIAUE D i il 

Would like to 
see improved
agricultural 

Want to develop 
narl ot with a 
aam (or dike). 

h1rproved 
varietie5 
AdapLed 

techniques. Want perinseLer t.io If 
Imprloved a',d + machines. 
better fishing 
equipillert and 
techniques. 
Would like to 
see ;ome tree 
research and 
extension in 
!his area. 
Need to look 
into ways of 
eradicating 
nutgrass. 
Control of 
aphids. 



APP'NDI X BI 

Variables GUIRAYE 

SUMMARY (f RESULTS 

GLXIRDIOUHA 

FOR FARMING 

SILLA 

SYSTEH.; RLCONNAISANCE 

DJOVOI 

';URVEY 

GAWI I.EKSJRA /11.IIAYA 
I. Village 
Characteristics 

Size of Village Population 
Families (F) Households (11) 

c'k-hools public (P) Koranic 
Private (S) 

Nuiner Classes 

Health Clinics 

Pharmacy 

flarkets 

(K) 

85-110(F) 

1(P) 

1-no 
personnel 

Nonet 

Household 

shops 

156(F) 

0 

0 

0 

0 

0 

10112 
202(F) 

Under 
construction 

0 

0 

Permanent 

6000 
1000(F) 

0 (S) 

2 

1 

Projected 

Permanent, 

regional 

1000 
30) 

2 

construct11 

0 

Snail, 3 
boutique 

1400(F) 

12 

1 private 

Permanent 

1000 
120(F) 

(P) 

3 

eII dispenIary
I PHI 

None 

Per dic mrket 

Governent Shops 

Access to Roads 

None 

All year 

0 

All year 

0 

Dry season road, 

20 boutique 

Post OfficeCustonis 

Dry season roa;d, 

0 

all weather 

Post office 

Good 

None 

Good 

Access to Water 

Cooperatives perimeter (P) 

garden (G) 

2 wells & 

river 

1(P), I(G) 

Wells & river 

none 

river access 

2 wells 

1(G) 

river access 

7 wells 

A nuulcr of coop.i f 

3 wells, 

ma: igot. 

none 

9 wells 

copeative 

2 wells 

Garden 

Hilling Operations 

Gov. Project Interventions 

0 

SONADER 

0 

None 

0 

SONADER 

2, 1 rice huller 

SONADEH None 

3 mills 

CTA 

none 

Other Projects 

I. Demographic Characteristics 

Previously 

Peace Corps 

Fishing 

none Forage & Seed 
project 

FruiL tree 
prnoject 

(illl-grain 

st.orages 2 bin 
of 40 T. each 

Experiments by 
by DirecLiun 

d'Agriculture 

Red CroBs 
USAID 
Haison des 
jeunes 

Tribes 

Rlegion/D15rri t. 

Sizec" Ilorehil dj 

village 

llalf oula 

(kctrpl 

'1-117-,ti 

lall 

Hra'or 

noil 

Uloujatl llal lol 

(;r,go 

/ 

ai IillolI at 

tk'or 
: inke 

l'. ,I 

1-11 

al oul an 

kr 

Gngo' 

8- 1lo 

IlaJ poular 

-;o'nitke 

GorEol 

P ular 

Gorgol 

9-13 



GU I RAYE GOI)I OUMA S I LLA DiJOVOL LANK! LEKSEIBA TAIJIAYA 
No. of Wives 

No. of Children 

No. of Other Household Adults 

1-4 

2-4 

1-3 

1-2 

6 

2-11 

1 

5 

1 

7-9 

-

34-

4 

0-1 ---­

2 

4-5 

Education of Farmer 
---

Age oi Farmer ----
---- none 

--- 67 
Ii. Farm 
Characteristics Farmers Village Farmers Farmer Village Farmers Village Farmers 
No. of Parcels 

----
No. of Walo Fields 

auriLania (H) 
Senegal (S) 

No. of Falo Fields 

M. 

S. 

M. 

O-( 

0-3 

0-3 

yes A ha. 

no 

yes (1-0.2 ha.) 

3-5 ha. 

7 ha. 

1. ha. 

yes 

yes 
yes 

2-5 

0.1-5 ha. 

7 ha. 
I ha. 

yes 

no 
yes 

0.75 ha. 

no 
no 

---­

----

S. 0-4 no ---
No. of Fonde Fields M. 0-1 no ---

yes 

yes 1 ha. 

no 

no 

no 

no 
S. --- no ---

No. of Dieri Fields M. 0-1 yes 2-4 ha. 

yes 

yes 2 ha. 

no 

yes 

n6 

0-5 ha. ---­ /3 ha. 
S. --- no --- no no 

Types of Cultivation ---- ---- --W-

IV. Cropping Patterns ---- i 

Major Crops Grown Sorghum 

Millet (aCz 
Maize (Corn) 

Cfuweas 
.ee t 
PotI o,es 
MeIson 

-sorghum 

Hilet 
Clpeas 
Melons 
To'iitoen 

Millet 
Rice 

Sorghum 
Cowpeas 
Ma 7(e 
Watermelon 
louatoes 

lhbiscus 
Onionn 

Rice 

Sorghum 
Mil let. 
C 5eas 
Watetmelor, 
Tot-oes 
Swee.t 
Potatoes 
Cal abash 

Millet 

Sorghum 
Maize 
C: wpeas 
Watermelons 
cla 
TLiia toes 
libiscus 
Zucchini 

Millet 

Sr hL 
He] ons 
Corn 
Cowpeas 
S. Potatoes 
Toma toes 
Painted Sorghum 

Mi let 

Sorghum 
Helons 
Cowpeas 
Okra 
Corn 
ili b Jscus 
S. PoLatoes 
Tomatoes 

Fel !ah 

Lenpgth of Fallow for Dieri 

Dieri Last. Planted 

3 years 

1985 

----

1985 

2 years 

----

3 yearn 2-6 years -orrel 

Gnindleo 
Sorrel 

1)'er LI-st liarvesLed 
i979 --. 

---- 1985 1985 



-i 

Walo Last Planted 

Walo Last Harvested 


Fonde Last Planted 


Fonde Last Harvested
 

Sequence of Crops for Perimeters 


V. Irrigation Systems 


Type of Perimeter 


Perimeter Area 


Farmer's Cropped Area 

Pump Origin 


Pump Hake/Size 


Maintenance 

Operator 


Availability of Parts 


Canals Lined 


Condition of Canals 

Inrease Fainfal]: 


Abandon/s I ay
VI. Rice 

Water Application Freq(uency 

110. of Cl( rival ions 

GUI RAYE ;OUDIOIHA S I LA I)JOVOL GANK I LEKSEI BA rAIIIAYJ 

1978 1985 1985 1985 1986 

1979 1985 1986 1986 

---- not for 
20 years 

(1) Rice No perimeter (1) Rice (1) Rice or No perimeter 
or sorghum (2) Corn Sorghum 
(Fellah 
with Cowpeas) 
(2) Maize and/ 
or Sorghum 

(2) Maize with 
Cowpeas or 
Sorghum 

with Cowpeas 

No perimeter -4 small 
perimeters 

No perimeter none 

Small Small Small 

85 ha. 58 ha. 90 ha. 
120 parcels 

(50 ha. 1/3 ha. 0.34-0.87 ha. 
planted) 
0.5 ha. 

U. K. U. K. U. K. 

Lister HIR 2 Lister IR2 3 Listers IR 2 

SONADER SONADER SONADER 

3 

From Ka~di, Difficult to Difficult to 
difficult. obtain obtain. Pumps 

are down for 
weeks at a time 

Earthen Un" ned Unlined 

Fairly good 
Canal sides 
planted with 

Weeds growing 
the canal 

in omie are 
reasonably good 
others filled 

cal abash wIth we";', 

- ---- -

A few planted No perimeter -No perimeter 

Every 15 days ---- Evety 12 days Evcry 20 days 

1 clop 2 (iI'oI I (1 f if: 



Varieties 

Other Crops in the Field 


Diseases and Pests 


Inputs Used (Fert. Innecticlde, 

etc.) 


Amount
 

Timing 


No Fencing:Tining 


Who 

Land Preparation (Hech. or Man.) 


Timing 


Planting:Time 

Who 


Weeding:Tirme 

Who 

llarvesting:Timing 

Who 

Threshing:Timing 


Wo 

Storage Method 

Milling 

Marketed/Corsumned 

U5e (f Straw 

VII. IRRIGATED SORGIIUM 

GUIRAYE (OUDIOIMA S I IA. 

---­ 1 

1521208 
Jaya 

none none 

Borer, ---- Stemborers 
Grasshoppers Birds 
and Birds 

UREA ---- Fertilizer 
no pesticides but 

have spriyer 

---- ----

Permanent, ---- ----

Wartly fenced 
Villagers ---- ----

Manual ---- Tractor 

---- ---- ----

---- ---- mid-July 

Fami Iy ---- Family 

---- ---- I month after 

---- ----
transpl anting
Family 

---- ---- November 
Family ---- Fami Iy 

---- After 

---- harvesti rig
Family 

Sacks in house ---- Sacks in stores 

By hand ---- By hand 

Coru:;umned Conumed 

Left in the ---- ----

field 

No per ineter ----

DaOVOL. 

IR18 

'.AJK_ LEKSEIDA TAIIAYA 

none 

Birds 

Fertilizers-UREA 
and Phosphate. 

Feniitrothion 

UREA-15 days 

after
tranapl anting 

Branches 

Villagers 

Manual 

June 

mid-August 

Family 

:4-5 times 

Fami I y 

mid-December 
Family 

mid-Decenker 

Fami I y 

Savks in house 

hil I rig-

S()NMIE- & 

(C(1 c:i fIeI"d 

Arni-l: 

No perimeter 



--- 

---

---- 

---- 

---- 

---- 
---- ---- ---- 

---- ---- 

---- 

---- ---- 

---- 

---- 

---- ---- ---- 

---- 

-----

---

-- --

Water Application Frequency 


No. of Cultivations/Year 


Varieties 


Other Crops in the Field 


Diseases & Pests 


Id lnpt.a Used (Fert. Insecticides, 
etc.) 


Amount 


Timing 


Land Preparation (type) 

Timing 


Planting:Timing 


Who 

Fencing:Timing 


Who 


Weed-ng:Timing 

Who 

llarvesting:Timing 

Wo 


Thresh i rig:Timing 

Who 

St(rage Method 


i I I ig 


GI IRAYE 

2 to 3 hours 


about 15-30
 
days
 

I to 2 

Fellah 


Cowpeas 

Okra 


Snut, 


Grasshoppers, 

Birds & Animals 


fertilizer: 

UREA and
 
phosphate
 

30 kgs/plot 

7.5 kgs/plot
 

Manual 


Family 

Permanent 


Village 


Once or 
twice 
Famil y 

Fa i I y 

Family 

k 'l.er 

GOIDI OJMA 

Fam iy 

S ILIA 

Borers 


UREA
 

200 kg/ha.
 

Tractor 


First week in 


July 


All at one 
time
 
Fanily 

Family 


I)0VOL 

2-3 tines
 

some do 2
 

Fellah 

Cowpeas
 
Melons
 
Okra
 
Sweet Potatoes
 
Squash
 
Ilibjscus 

Stemborers,
 

Grasshoppers,
 
Birds
 

Manual
 
July 

July. Cut in
 

October for
 
regenerated 

Made with 
branches 
Villagers 

By hand 

Family 

October & 
April 
Fani I y 

o
the panicle

ot k-1-ir 

GANK I LEKSI:IBA TAIJIAYA 



GUIRAYE GOUDIOUMAJ S I L.LA DJOVOI GANK I LEKSEIBA TALAIAYA 

Marketed/Consumed 3/4 to all 
consumed 

---- Consumed Some 
some 

consumed, 
sold to 

-

Use of Straw 0 to 1/4l sold 
Collected for 
animals or 

left In the 
field 

Forage 

pay debt 

Some kept for 
forage, others 
sal d 

VIII. IRRIGATED CORN Dry season 

Water Application 
crop 

5 to 7 times ---. 4 ­ 5 times 
Frequency Every 15 days Every 15 days Between 1-20 

4t No. of Cultivatlons/Year 1 1 
days 

1 
Varieties Not known Not known Not known 
Other Crops in the Field Cowpeas 

Hi biscus 
---- Cowpeas 

Sweet Potatoes 

Diseases & Pests 

Inputs Used (Fert., 
etc.) 

Amount 

Timing 

Insecticides 

Borer 
Grasshoppers 

Fertilizer 

0-30 kg/plot .---

Borers 

UREA 

200 kg/ha. 

Insects, 

especially 
stalk borers 

Fertilizer, 
Phosphate UREA 
---- U-E-

Land Preparation 

Timihg 
Who 

Planting:Timing 

Who 

Fencing:Timing 
Who 

Weeding: No. of Times 
Who 

llarvesting:Timing 

Whc 

Manual 

- -
Men 

30 days 

Fami Iy 

Permanent 
Village 

1-4 times 
Men or family 

----

FamiIy 

en----

----

----

----

----

..... 

Tractor & plow 

----

mid-January 

Family 

Branches 
---­

...... 
By hand: faiily 

----

Manual 
just before 
planting 
Farmer 

Dry, cold season 

Famil y 

Branches 
Vi I ager­

3 to 4 times 
Family 

Kaure, 

del.ermined by 
family needsFami I y ..... 

---- dry 

wet 

crop 

crop 

I nos 

3 mos 



--

---- 

---- ---- 

---- ---- ---- 

----

Threshing: Timing 


Who 


Stor.e Method 

ill ing 

Marketed/Consumed 

Use of Straw 


IX. MARKET GARDENS 

Ln 

Water Source 


Location 


Crops Grown 


Harketed/Consumed 


Independent/Cooperative 


X. RECESSION SORGHUM-(Walol 
Area Grown 


No. of Dayn Flooded 


Varieties 


GI1HAEYE 

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 


Consumed 

Women's 


cooperative 

0-2 ha. 

About 11Mnhta 

Sam 

GOJIDIOUMA 

Well 


Concession 


Tomatoes 


Carrots 

Onions 

Lettuce 

OninatP 

Eggplant 

Peppers 


Hint
 
Consumed: 90% 

Marketed: 10% 

1.5-4.2 ha. 

I15-60 days 

S I LLA 

Hrter
 

Consumed 

River (by hand) 


Near village 


12 plots 

FeJ I af 

Sewil 
White Sank 

tied Sank 
'ourdi 

DJOVOL 

One the cob,
 
in house
 

Consumed
 

Forage ­

3 major gardens 

and many 

individual gardens 

River 


River 


Cabbage 


Tomatoes 

Lettuce 

plus others 


Consumed and 

marketed 

3 cooperatives 

& numerous 

independents 

1.25 ha. 


Saiii 

Sewil 

GIANKI 

Well 


Near village 


Potatoes 


Onions 

Toma toes 


Lettuce 

Cabbage

Eggplant 


Consumed 

Women's 


cooperative 

1-1.7 ha. 

1-2 nxrths 

Wh i t e ohrghum 

(,ewiI) 
Red S:X)rghum 

LEKSEIDA TAI JIAYA 

1 cooperative 

Each quarter

has a garden 
Each household 
has a garden 

Wells
 

Walo
 

There are 
 Tomatc.es
 
several gardens Cabbage

shared by Potatoes
 

several families.
 
There are also

several larger
 
private gardens.
 

Consumed 

Cooperative
 

I ha. 

m 

Cowpeas 

http:Tomatc.es


---- 

---- 

-- -- -- 
---- - - - -- --- 

---- 

---- ---- ---- 

---- 
---- 

---- 

---- 

----

---- ---- 

---- 

---- 

Other Crops in the Field 

Diseases & Pests 

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

Amoun t 
Timing 

Planting:Timing 


Who 


SFencirg:Tiing 

Who 

Weeding: No. of Times 

Timing 

Who 

flarvestirg:Timing 


Who 


Threshing:Timlng
 
Who 


Storage Method 

Mi I ' ing 


hiarket ed/Consumed 


Use of St.raw 


XI. RECESSION CORN (Walo) 


XII. FALLOW CROPPING PATTERNS
 

Area Grown 

GUIRAYE GOUDIJOUMA 

Melons Cowpeas 
Cowpean Mel ons 

Smut Smut 
Dioumane Aphids 
Grasshoppers Termites 
Birds Crickets 

?'-4,er in None 
seed 

a-I 

mid-November 
Family Family 

---- Wood. In some 

places none.
 
Fa.. Iy 

---- Before soil drys
Family Famil y 

---- late February 
Family Family 

---- Family 

Sack in house Grain storage 

Morter ----

Consumed Consumed 

Animals Forage 

FARMERS INTERVIEWED DID NOT GROW
 

O. . ha. 0-0.2 ha. 

SILLA 

Cowpeas 
Watermelon 
llibiscus 

Birds 

None 

Morter 

Constmwed 

Forage 

0.25-0.r ha. 

DiJOVOL 

Cowpeas 

mid-November 
Fami l y 

None 

Once 


Before soil drys
 
Family 

mid-May 

Family 


O.5. ha. 

GANKI 

Watermelon 
Squash 
Cowpeas 

Borer 

Srn. it 
Bi rds 
Aphids 

Seed 
treatment 

-


September 
Family 

None 

Once 

Men & boys 

March
 
Family
 

In a room 

on the head 

.---

Consixned 

Left in the 

field, some

collected as
 
forage
 

0-0.6 ha. 


LEKSEIBA TA|.IIAYA 

---- Tomatoes 
Potatoes 
Cabbage 

---- Cra5ihoppers 

Manual 

-

-


---- Manual, wood 

Men 

Traditional 

bins, u, the 
panicle 

---- handmil I ing 

---- Consuned 

yen 



GUI RAYE GO()I OUAMA S I LA UJOVOL 
 GANK I LEKSEIBA TALnAYA 

Types of Ci-ops Maize 
Melon 
'ornatoes 
Sweet. Potatoes 
Cucurbitacea 

Maize 
Cowpeas 
Tomatoes 
Helons 

Maize 
Cowpegs 
Tomatoes 
Sweet Potatoes 
Eggplant 

Lettuce 
Turnips 
Pn'rons 

Maize 
Melon 
Cowpeas 
Tomatoes 
Sweet Potatoes 

Okra 

Maize (Maka) 
Cowpeas 
Sorrel 
Sweet Potatoes 
Toatoes 

Squash 

Corn 
(owpeas 
Sweet 
Potatoes 
Tomatoes 

Diseases & Pests Borer 

Grasshopper 
Birds 
Monkeys 

Aphids Grasshoppers 

Ladybugs 
Birds 

Birds 

(Pelicans) 

Insects 

Inputs Used 

etc.) 
amount
Timing 

(Fert. Insecticides none 

---­

none 

.. 

none none 

F- Planting:Timing 
-J 

Who 

Fenceing:Timing 

---- late NovenA)er 

Family 

None 

October 
(cont in'wus) 

3 adults 

Yes, dIfficuL 

mid-October 

Family 

November 

Family 

Who ----
to obtain wocJ 
Hen, after 
recession 

Weeding:
Timing 

No. Once 
While soil is ---- ---- ----

Who damp
Family Far-mer Farmer 

Harvest:Timing 
Who Family 

----

Extended family 
January 
Family 

April 
Family 

Threshing :Timing 
Who 

'Lorage Loose 
houne 

in In house Store 
or in 

in room 
tradiLional 

Mi]l ing --- By hand 

sttrage bins 

Market.ed/Cotisumed Consimped 

sold on 
cob 

& 

lhe 

Cor,:;nmed Consumed 

sold 

& Con-1i1nmeut 

so Id 

& Corl.stne--

Use of Straw .. Fora'e Forage Forage 



Gil IIAYE GO(II)ICXIMA SIIIA DJOVO!, GANK I LEKSEIBA "''AJIIAYA 

XIII. FOF)E CROPPING PATTERNS 

Area Grown 

Types of Crops 

Diseases & Pests 

Farmers 
interviewed 
did not. grow 

Farmers 
interviewed 
did not grow 

Farmers 
interviewed 
did not grow 

1.5 ha. 

Sorghum 
Copeas 
Mel ons 

Falners 
interviewed 
did riot grow 

Corn 
FelIah 
Sorglhim 

Inputs Used (Fert., Insecticides 
etc.) 

Planting:Timing 
Low areas same 

M Who 

Walo. The upper 
area during rainy 
season. 

Famil -
Fencing:Timing 

Who ---

Weeding: 
Timing 
Who 

No. 
--­
---

Harvesting: 

Timing 

Who 

Storage Method 

-Low 
Different times 

area same as 
Walo. High areas 
3 months maturity. 
Family 

---­

-

Marketed/Con.Umed -- -- Consumed 

Use of Straw - - - - Forage ___ 

1iI11. DIERI CROPPING PAMIERNS 

Area Grown 

Crops Grown 

Farmers 

interviewed 
did not. grow 

No harvest in 

1985 due to 
iroadequat.e rain 

2 ha. 2.25 ha. 0.5-3 ha. 7 ha. 3 ha. 

millet 

Hi I let & S'iglim ---- Mi 1et Nil tj 
M ugI run 

I lel. Hi I Iol/ 
: tl'' 

Fel la 

Fel lah 
Ile] ons 
Cowp'.is 
Oki a 

Fellah 
N-n'i|( I I 



---

___ 

---- 
-----

---- 
----

---- 

---- 

---- 

--- --

---- ---- 

Varieties 


Diseases & Pests 


Inputs Used (Fert., Insecticides, 


etc.) 


Land Preparation 


Plantlng:Timing 


Who 

Fencing:Timing 

Who 


Weeding: No. 


TimingWho 

Harvesting: 


Timing 
Who 

Hilling 

Storage Method 


Marketed/Consumed 

lse of Straw 

XV. BAS FON)E 


Wild Animals & Birds 

GUIRAYE 
 OUDIOUK4A 

Not known 


Heion 

Cowpeas 


none 


Timin -------­

-


Farmers Farmers 
i nterv i ewed i nLerv i ewed 
did not. plant did no.,,plant 

None 

S I LA 

Souna 


Fe]lah 

Watermelon 

Cowpeas 


Fungus 


Borers 

none 


Manual 


None 


Farmer 


Family 


In grain bins 


Consumed 

Sorghum 
Samn 

Cowpeas 


DJOVOL 


Cowpea-s 


Mel ons 

Birds 


mid-July 


Family 


-n-t
 

end of Sept. 


Family 


Left in field 

Farmert; 
int.erviewed 
(id not plant. 

None 

GANKI 


Fe] lah 

Ora
 
Cowpeas
 
Sorrel
 
libi s(us
 
Watermelons
 

Grasshoppers
 

Bi rds 
Animals 

e
 
none
 

Manual 


July 


Family 


None or
 

branches 
Family 


Twice minimum 


Farmer, 

men and boys 

-20 


Family
 

Stored in bins
 

Consunied 


Either left in 

in the field or
 
forage 

Farmers
 
i nterv iewed
 
did not
 

cu] tivat,e 

Gazelles 
(hilliei FowI 

LEKSE IDA TA!. IIAYA 

July, before
 
ra i rns 
rains 

3 Lines
 

fam Iy 

November
 

---- 120 bgs. 

constvied 



GL1IRAYE GOUi) IOUHA S11.L4/1OJVOI, 

Types Jujube -Jujube 
Nivobol au Nirobolan 

Balanites 

6111ARAD1( 
Availability Some In Some in 

the area the area 

Economic Not exploited Exploited by 
Moors 

Utilization 

BEE F91 E.IJ 0__P 
Nane. Gawdi N'Doki (Tree 

Goumi 
Gtxdoki 
Koyl i 

ThIangui 
Kelli 

authority found 
In the village) 
Gawdt 

Diadanmbuni Kelli 

CITRUS few none ConvenIt ional 

orchard near 
one of the 
rerinet ers. 

BANANAS nnonle nfle 

MANGOFS nonle Iione - a ni iinhier (f 
t r((: 

GANKI LEKSEIIA TAIllAYA 

Jujube . 
Boscia Fruit 
Gather wild 
fruits 

Jujube 
Djabi 
Mourtodt 
Gouboule 
Gtidji1] 
Paguiri 
PodX± 
Tiapat.c 
Gotd i 
Oul o 
Dahiri 
Nieko 

Lost 70% of 
the trees 

used to 
it; now 

work 
forest 

prlot ct ted 

Exploited by 
Moors 

sold in Kadi 
(1 tree gives 
500gm of gum) 

-

U'Dok i 

Kelli 
Thiangui 
Gawdi 
Goumi 
Barkewi 
Bout by 

-­ e-Kelli 

Goud i 
Ki]ole/Kilewe 
Tiange 
N'djel I abani 

Nne 

There is 
sewVV e 
terii it e. 
problem in the 
area. Termi t es 
desti oyed the 
trees. Ilad an 
orchar(. 

nolle 

lniCle ---- ---­



---- ---- 

--- -- 

---- 
---- ---- ---- 

---- ---- 

---- ---- ---- 

---- ---- 

---- 

----

- - - -- - -- - -- 

---- 

-- 

(;IIRAYE 


L]VESTX
h Farmers 

Goats: No. 
 0- 9 

Diseases 


Feeding 


P r a e J e e sg 

Practices-- --


Sheep: No. 
 a few 

Diseases 

Feeding 


Practices --------------


Cattle: No. 
 0 
Diseases 


Feeding 


Practices 

Donkeys: No. a few 
Diseases
 

Horses: No. 0 

Diseases ----


Birds 

INTERACTION BETWEEN SEDENTAPY 
 Extensive 
FARMERS AND NOMADS crop damage 

done by 


camels, 

especially in 

the perimeter. 

F I.';ttING Used 1o do a 
lot of fishing 

(TIER 5IRCES OF I NCI HE ----

I)1 I OUMA 

Village Farmers 

200 5 

Tiro 


Free grazing 

100 3 
Tiro 

Free grazing 


60 1 

Dioff6 
N'Daaso
 
Free grazing 


25 2 

0 


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

None 

One farmer 

interviewed 
previonslIy
workel a:. a 
di Ivel 

S I LLA 

-


Allow animals 
to grate after 

the harvest. 


[lave little 

interaction 

ot.herwise. 

Animals are 

destroying crops. 

DJOVOIL 

Farmers 

5- 15 


Free pastures 


-grz 


Free pasture 

sorte forage 

0- 3 


Free pasture 


and forage 

0 -2 

1 

Fairly positive 
interaction, 


Water-availaule 
for all. 
The major 
problem is 
unherded anitnrls 
deslroying crops. 

Fishing 
importarit. soujrce 
(f iIICIJIoe 

GANKI LEKSE IBA TAI.IAYA 

Village Farmers Vi I age Farmers 

30 0-15 
 31 5
 
TiroKourel 

Extensive, free
 
r az Ingn
 

20 0-7
 

Tiro 

Kourel
 
Extensive, 
free grazing 

21 0-2
 
Dioff-


Extensive,
 

free grazing 

10 0 

1 

-
 -


Considerable 
 ---- Complementary: 
competition for 
 grating 
the available exchange 
pastures. 
N(xnadic herds Competi Lion: 
u.e the village field and 
wel I5. garden damage 
The nomadic herds 
do extensive damage 
to crops especially 
inl the Dieri. 

Very little ---- onjetiwes 
fishing. Fish ii, in black Gorgol 
the Gorgol when it They buy dried 
is filled, fish. 

Pensions ---- Children herd 
armer Spend.S artials, bring 
MtA (,it year in ir! (00 upvoritI,

.;rriegal as a paper fit ickkiyer,
v'lhl ( -8 nK ;. ) :il I irf tr ic:; 



---- ---- 

---- 

---- 

---- 

Seasonal Migration 


Where 

Local Off-Farm Employment 


Farm Laborer 


Remittances 


CREDIT
 

Source. 

K) 

ENERGY SOURCES 

AREAS OF RESEARCH
 

El ici ted from FarmerCorstraints 

GUIRAYE 	 GO1)DIOUMA 

A few 	 A few 


Senegal 


Fishing 	 Exploit forest 


resources 


Some 	 ----

Very litte 	 ----

SONADER 


(materials) 

Within the 

fami I y 

Wood 	 Wood 

Loose a lot 	 ----

of grain in 

storage due to 
rats, mice and 
termi Les, 
Lack of water a 

serious prob]em. 
Perimeter pio.s 
are riot leveled. 
Nut iass 
-tar-t.i g to 
invade. 
In;diequate 
feri' 1i1rg, ro 
11al .r)al s 
For it. 

S I.IA 

Employment in 

Katdi 


SONADER 


Wood 


Distatices 
between the Walo 

and the Dieri. 
[lave a labor 

problem. 

Animals have done 
extensive crop 
damage. 
Perimeter riot 
leveled. 

Too much tie 
between acceL:; 
to wa ter. 
UInabl]e or 
diflicuil. to 
Ot4ia in antII a IS 
for f"r;c ig Ille 
po n(eo . 

DJOVOL 

Jan. to June 

Nouakc:'ott 
Nouadhibou 


Builders, 


tailors,
 
merchants, 
blacksmiths,
 
fishing
 

Some 


SONADER 


Merchants 

and family 


Charcoal and 

wood. 

Charcoal 

production 
speciality
 
of Foors 

Lack sutfficient 
and adequate 

tools. 

Labor efficiency 

low. 

Lack adequate 

fences t.o keep 
out animals, 
lumps break down 
often ;,nd take 
tine to repair. 
Limitation in the 
are:a that can he 
cul tivat ed. 
nsect. problems: 

gt as:;hoppers at 
the end of the 

.-- i\e :;',son 

GAtKI 

50% are
 
emigrants
 
many in Senegal 


and West Africa 


none
 

Som
 

Some 


None 


Wood 


Sandstorm 
destroyed the 
cowpeas. 
Insufficient 
or no fencing. 

Dam or water 
control has 
reduced floods. 
Birds are a 
3er-iousi problem. 
Ar;imals destroy 
the crops. 
yc-ge-rmcmi have 
fil 1 gI at ed. 

I.EKSE IBA 

Foum Glelta dam 


is creating 

water problems. 
SONADER. 

Camels. 
Lack of rain 

water. 

Lack of flood 
water, 
Inappropriate 
release of water 

in Falo. ('lrey
plarit.od-water 
washed crop:; 
away).
 

TAIJAYA 

Nouakchott,
 

France, Katdi
 

600 umr/month
 

No assocIation.
 

Family.
 
Merchants in
 
LekseJba, Ka~di
 

Some people 
be]l wood: 
200 um/wagon 

Wood 
Charcoal 
Manure
 

Want machine(-I 
to help 
cultivate.
 
Dam at FOUn 
Gleita hurt 
cropping.
 
Access to
 
water.
 
lack of 
colitrol 
over water.
 



GUI RAYE COUI)IOA S I LLA 

gardens. 
Unavailability 

of parts for 

the water pump. 

Have no 
fertilizer. 

Interventions Improved rice Require a good 
varieties. well-planned
Better crop perimeter, 
protection in Have existing 

LJ sorghum and pumps fixed,
millet. Plant trees 
Better seed near the 
treatment village, 
program. 
Effective 
insecticides 
and prntection
from insects. 
Animal traction 
(cheaper) or 

motorized 

equi pmet 

(which is 

quicker) to 


improve labor
 
efficiency. 

DJOVOL 

the 5orghum. 
Weeds are a 
problem 
(nutgrass'. 
3 years in a row 
grasshoppers have 
destroyed the 
Walo crop. 
Lack inputs such 
as fertilizers,
 
insecticides,
 
seeds (vegetable).
 
Lack pump for some 
of the vegetable
 
gardens. 
Effective 
ir.sectcides, 
herbicides 
Labor efficient 


crop practices. 

GANKI LEKSEIBA TAMIlAYA 

Higher yielding Complete study Better seeds. 
varieties for of the Want to growthe Dier and situation. more sorghum. 
Walo. Animals who
 
Improve the labor 
 give navre milk.
efficiency through ApI, opr late 
appropriate vegetables. 
animal power and 
machinery. 
Design appropriate
 
cultivation
 

equipent for the
 
Dieri and Walo. 
Would like to 
grow peanuts. 
Would like to see 
some water
 
harvesting and
 
management.
 



SUIMARY ( RL,(JLTS FOR FARHING SYSIEJS RECOHNAISANCE SURVEY 
Variables BOVEL HN;IIAHA GOUREL 

DIER I 
PAL IBA 1IUFDE 

SIVE 
SIVE H' IIAGNE 

I. Village 
Characteristics 

Size of Village Population 
Families (F) or Ilouseholds (iH) 

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

120 
37(F) 

1(P) 

1035(F) 

41 

2 (C) 

1042 
200(F) 

1 

Bilingual 

1000 
56(H) 

None 

1750 
350(F) 

1 

Bilingual 

1000 
300(F) 

1(P) 

I(K) 

3000 
524(1;) 

1(p) 

1(3) 

lIJoiber C] asses 2 6 1 3 3 

1(c) 

b(P) 

1(S) 
lealth Clinics None 1 dispensary 

PHI 
1 dispensary 

PHI (CARITAS) 
PHI 1 dispensary 

No medical 
1 dispensary 

1 CAC 

5(C) 

1 (PHI, 

CAC) 

tPHI puron 

Phartacy None 1 private 1 CARITAS None 

Midwife 

None None 1 
M;arket!; None Permanent None eipn( l .p Pe ind -

.+.i 1 Ii 

Goverrimernt Shops. 
Nutie ha- .: O0 Ice Ia,llne none !"il - ,,Iice 

Access to Roads 

Access to Water-

All season 

River (2 km) 

l'oiice Office 

[lifficul t in 
rainy season 

Wells 

Good yea, tiound 

2 wells 

Dry season 

1 Weil, 

Cwutc(:' 
I'0]Ice 

Diificuit wet 
suas,;n triver-f 

3 weill, 

Difficult. 6.at 

season 

River 

CSA, etc. 

Dry season 

t-ad 

21 wells 

Colepalives 

Mill rig (Oper-a ions 

(OY. Prjeci. InLietventioi.s 

1 (total 

menb)ets 

Male 

S)NADFII 

4ill) 

(CAI IIAS) 

1 for" irrigalJo 

perjil,.l et 

ro 

No----

ma-igot 

1 

Mlche 

Nale 

rivtu 

Ccop r irgati 

l+wrinot er 

I mil Ii 

n 

rio wel Is 

--­-,0s 

None 

Nmne 

(20 ptval e) 

l 
1 gouilt 

3 privat.-

r(,.eL 

Lier P. iOet.. lle ARI()!A.S (AhII. *" 1 !(- cC(: " 

"'40+.Velts! 

thnie 

vu p.'', il 



BOVEL MAGIIAMA GOUREL 

DIERI 

PALIBA T(l FDE 

SIVE 
SIVE M 'BA(;tE 

II. Demographic Characteristics HerdingVillage Fishi ng 
VillageVilage 

Tribes ila I poul ai- Halpoular Ila)poular Moors 

Pen) 

G) Halpoular 
Moors 

Halpoiiiar 
Wol o[ 

Region/District 

Size of Household 

No. of Wives 

No. of Children 

No. of Other Household Adults 

Education of Farmer 

Gorgol 

6-19 

1-2 

2-6 

0-3 

Gorgol 

20-26 

4 

9-17 

9-13 

Gorgol 

5-22 

1 

1-3 

4-9 

Gorgol 

16-19 

2-3 

6-7 

3-9 

Gorgol 

8-11 

1 

5-9 

----

Gorgol 

11-12 

1-2 

5-9 

0-4 

Bakna 

9-12 

1-3 

6-16 

0-2 

---- ---- 1 retired 

i-
WJ 
Ln 

mu i ta ry 
Others lack 
formal 

Age of Farmer ---- ---- ---- 30's 

III. Farm 

Characteristics Village Farmer ---- Owned & ---- ---- ---- Village Farmer 

No. of Parcels 

No. of Walo Fields H. 

Mauritania (H) 
Senegal (S) S. 

No. of Falo Fields H. 

S. 

No. of Fonde Fields H. 

S. 

No. of Dieri Fields H. 

----

Yes 

Yes 

Non'-

Yes 

Yes 

Yes 

Yes 

1 ha. 

Yes 

0 

0 

0 

0 

1 ha. 

0 

10 ha. 

----

1 

None 

----

1-tinJ imi ted 

Rented (Walo) 

2.5 ha. 

No 

NO Yes 

No 

2 ha. 

No 

2 ha. 

1 

2-3 ha. 

----

1-3 ha. 

----

None 

----

1-2.5 ha. 

None 

----

None 

----

Yes 

----

ile 

2 

8 

----

1 

1 

1 

1 ha. 

Yes 

None 

Yes 

None 

Yes 

Vou 

Yes 

0-3 a. 

0-3 haa. 

.5-1 ha. 

0-1 ha. 

0-6 ha. 

0-1 ha. 

0-.5 la. 
S. 0 No 

---- none 
Types of CltIvalJon 



BOVEL MAGIIAMA GOURE, PAIJ TOUFDE SIVE M'BAGiUE 

IV. Cropping Patterns Dieri 
Walo 
Falo 

nIF8I 

Decrue 
(Walo, Falo) 
Pluvial (Dieri, 

----

SIVE 

Irrigated 
perineter 
Vegetable 

Walo 

Irrigated 
perinieter 

Vegetable 
garden 

B, s Fonde) 
Irrigated 

gardens 

perimeter 
Major Crops Grown Sorghum 

Cowpeas 
Millet 

Maize 
&ieet Potatoes 
Tomatoes 
Calabash 

Sorghum 

Cowpeas 
Corn 

Calabash 
Tomatoes 
Melons 
Sweet Potatoes 

Millet 
Hibiscus 

Okra 
Peanuts 

Sam 

Cowpeas 
Melons 

Sweet Potatoes 
Calabash 
Cucumber 
Fella 

Souna 
Watermielon 

Peanuta 
Okra 

Rice 

Fellah 
Sorghum 

Niobougou 
Corn 
N'demiri 
Cowpeas 

Sawk 
Sweet Potatoes 

Calabash 
Boud i 

Rice 

Guidinico 
Fella 

Niobougou 
Water elon 
Cowpeas 
Corn 

Other Sorghum 
Hibiscus 

Cabbage 
Lettuce 

Same 

Cowpeas 
Corn 

Sweet Potatoes 
Calabash 
Watermelon 
Rice 

Tomatoes 
Pumi-.,in 

Sorghum 

Maize 
Cowpeas 

Millet 
Sweet Potatoes 
Calabash 
Walt anneron 

Watermel on 
Di appal 

Hibiscus 
Corn 

Pumpkin 
Mi I I et 

Onion 

-A Boy 0l Squash Tomatoes 
Tomatoes Dene 
Niobougou 
Dabiri 
Sorrel 

Length of Fallow for Dieri 3 years 3 years 2-3 years none (since ---- 1-2 years 2-3 years 
1973) 

Dieri Last, Planted 1985 1985 1985 1985 ---- ---- 1985 
Dieri Last flarvested 1985 1985 1985 1985 (roor) 
Walo Last Planted 1985 1985 ---- 1985 ---- 1985 some in 1985 
Walo Last Harvested 1986 Crop lost ---- Crop lo3t ---- 1985 very little 
Fonde Last Planted not. for a ---- 1985 none 1985 1985 

long time 
Fonde Last Harvested Not for a ---- 1985 ---- 1985 1985 

long time 
Sequence of Crops for Perimeters (1) Maize or 

Sorghum 
(2) Maize 

---- Rice (wet 

season) 
Corn (Wty/ 

Upstream: 

() Corn + 
Cowpeas 

Rice 

Corn-Sorghum 

Irrigated rice 

in wet season 
Sorghtun in Fall 

No perimeter 

cold season) Lowntr.-.am: 
(1) kainfed 

No dry season 
Corn 

roi ghim Rice 
(2) Corn + 

Cowpeas 



BOVEL MA;IAMA GOtREL 

DLER 

PLAI[!A TOUFDE 

s vr-
S[VE M'BIAtGNE 

V. Irrigation -Systems Share the 
perimet.-r 

with Dindi 

Watering 

car, 
68 

meners 

---- ---- No perimeter 

o11Y a galen 

Type of Perimeter Sinai I -Small Stial I Smal I Small 

Perimeter Area 25 ha. 23 ha. 22 ha. 29 ha: 75 ha. 

Farmer's Cropped Area 0.211-0.27 ---- 0.23-0.24 ha. 1/3 -112 ha. 

22 ha. men 
7 ha. women 

.25-.50 ha 0.7-0.8 ha. 
3 parcels rice 

10x20 m 

Pump Origin U. K. 

7 yrs. old 

---- l1. K,- 1.K. 

vegetable 

2 punps LI.K. Garden punip 

a 

Pumpi liake/Size 

Maintenance 

Operator 

Availability of Parts 

Lister 1112 

2 cyl. 

SONADER 

1 Villager 

Punips were 

down for 

----

----

----

Lister 

IR 2 

CARITAS 

Villager paid 

by village: 
11.520 urncorn 
4800 urn. rice 

No problem 

Lister IR 2 

2 cylinder 

CARITAS 

2 Villagers 

well trained 

No problems 

----

CARITAS 

Local 

villager 
7 um/parcel/ 
month 

----

R.V. Lister 

SONADER 

Villager 

No problem 

2 cyl. 

Indeperdent 

I Villager 

more -than 

Canal.s Lined 
1 year 

Utilined ---- Unlined Unlincd Unl ined Unl i ned 
Condition of Canals ---- ---- Reasonab le 

KIME: Last 
they 41.it 
cr'op to 
animls: 

year 

---- Very poor They have 

reluested 
a per imeter 

Rainfall Increases: 
Abandon/S1 ay Abandon 

thus they 
could ti1t 
pay debt! 

VI. Rice F:.drsbt 
int.erviewede No perimeter 

Water AjpI jd. Jo,, Fr( tcy 

dill 

---

nt grow 

---- Ever y 1 -15 Lvei y M-15 Lvely 8-1 5' 

day:; (M;,111
I I I DI eaI edI) 

dayz diy 



---- ---

No. of Cultivations 

EIOVl J 
L 

---

MAGIIARA COIHEI. 

DIERI 

,-Varietles 
TN1 (120 days) 

Other Crops in the Field 

Diseases and Pests 

Wthis 
m 

GrasshQppers 

Cows 
No diseases 

Inputs Used (Fert. Insecticide,
etc.) UREA +phosphate 

Amount ---- (75 kg) 
(25 ha.) 

Timing 

Fencing:Timing 
Who 

land Preparat.ion (Mech. or Man.) 

Wood 
Villagers 

Cooperative 

Ti ni rngJuly 

Planting: Time 

Vnho 

---- Transp] anti ng 

_AILI A TOUFDE 

SIVE 

1 

Seed from 
CARJTAS 
(Caroline) 

Corn 

Fel allh 

broadcasting 

CARITAS 
provided 
vareity 

Cucumber 

Hibiscus 
(kra 

Last year 

Camels 
destroyed crops
and some of it 

year 

Stemborers 
Insects 
Grasshoppers 

Phosphate:
50 kgs/ha. 

UREA 

Insects 

S.emborers 
Termites 

Insecticide 
powder around 

edge of field 
3 times 
fertilizer 8 

days after 
transpl antating 
UREA 

200 kilo/ha. 

After 

irrigation 

Not good 
Vill agers 
Coope al.ive 

----

Wood 
Cooperative 

Manu-al (nen) Manual , 

levelinig by 
fariniIY 

Trari:;l adj ng 

F; ni i y 

Jul y-Sept. 

t Ia'-rapianiFam IIy [t 

SIVE M*BAGNE 

2 

TN1 from 
Senegal 
Jaya 

Eggplant. 

Onions
 
Carrots 
Lettuce 
Turni p 
Sweet Potatoes 
Pimento
 

Crickets
 

Birds 

UREA with -­
seeding
 

Phosphate 10
 
days after
 
transplant
 

50 k each
 
parcel
 

UREA
 
Phosphate


phate
 

Individual 
Farmer 

Manual 

Transp] anti -g 

JuneFamta Iy 



---- 

---- 

--- ---- ---- ---- 

---- 

---- 

---- ---- 

----- 

---- ---- ---- 

---- 

---- 

---- ---- 

---- 

_ _______._€ouIi 


D I RI 
Weeding:Time 
 --- 3-Hanual, 

Who Farmer-t 
 imes 

Harvesting: Timing 
---- 10 sacks 


2 tons/ha 

Who ---- NovemberFamily 

2 days

Threshing:Tjming 


After drying 


Who Family 


Storage Method 
In sack's 

Hilling 

No

Is Marketed/Consumed 
CSA boughL 


for l u/kilo 


Use of Straw 


VII. IRRIGATI SORGIIM 


Yields
 

Water AppI ication Frequency 1-3 times 


No. of Cultivations/Year 1 

Varieties 


Other Crops in the Field Cowpeas 

WE]termel on 
ibi;cu!; 

I''
I.AIII 

Manual 

Manual 
sickle 


Family 


Traditional 

bins, in sacks 


Taken by 


CRJTAS to 


pay debt; 


they used to
 
con-l5rne rice
 
havest
 

1I 

Corn 

owpcaC(W|)i.., 


'l'HI.r:s 

: -...
 

2-3 tinesn 

Farmer, fani y 

Nov.-Dec. 


Family 


In field by 


hand 
Paddy 


Consumed 


small part 


sold
 

3 plots of 

vegetable
 
gardens 

2-5 tines 

1 season 

Local 

variety 


libiscus 

Cowpeas 
CI<a 
Cal abash 

C1lel-jnt)( -s 
Pimnk in 

Iw- MII'. ;JE 

Before seeding, 

3 times
Fami l y 

Takes 10-15 

day: 

Family -

In field 

during 
-ar-vest-

Traditional bins 

dried out 

101 sold 

90% consumed 

---- Ho perimieter 

Every 15 days 

Fel la--

Local 
variety 

None 



---- 

--

----

---- 

---- 

Diseases & Pests 


Inputs Used (Fert. Insecticides, 

etc. ) 


Amount. 

Timing-


Land Preparation (type) 

Ti ming 

Planting:Timing 

Who 

Fencing:Timing 

Who 
Weeding:Timing 

Who 

Harvesting:Timing 


Who 

Threshing:Timing 


Who 

Storage Method 

Hilling 

Harket ed/Consumed 

Use of Straw 

VIII. IRRIGATED CORN 

BOVEL MAGIlAMA GOURE!. PA!I BA 

DI ERT 

Aphids Insects 

rasshoppers Grasshoppers 

UREA 
ferti]lizer(10-10-20) 

-Good 

Hanual ---- ----

June-July ---- January: seed 

Family ----
packet
Family 

Branches 

Villagers ---

About 2 ---- ----

tinws
Farmer ---- ---- ----

Oct.-Nov. ---- ----

Family ----

---- ---- ----

-----

Horter ---- ----

consumed, 

some sold 

Col J]ect.ed 
for- the 
an ma] s 

Farnir.s Nonie this ---- ----

prefel 1.0 
FgIw HMNa7t 

year 

TOIJFI)E 

SEV. 

Insects 

3 applications:3apiain:

1 basal 

1 UREA 


Hand leveling 


by family
 

July 


-Villagers 

2 times 

Family 

400 kilo/ 


1/11 ha. 
1.33 ton/ha 

Yes 

SI VE MW'BAG(JE 

Wild Pigs
 

Insects 
M'batou (in
 
stalk) 
B ds
 
Crickets 

No er-tilzer
N etlzr --

Agricultural
 
Direction
 

sprayed fo
 
crickets.
 

results
 

Manual 

July; seed
 
packets
 
Facily -


Cooperative 

2 times 

Family 

20 Novener 

Family
 

No 

Oi the panicle 

Traditional bins 

By hand 

Bot h-little 
is sold 

---- Ho perineter 



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

Who 

Planting:Timing 


Who 

Fencing: Timing 

Who 

Weeding: No. of Time:; 
Who 


nOVEL, MA;IIAMA I ;otRE. PAL!M A 

1). "R1 

1200 kg/ha. 
5 5 t imes 

irrigations 

Every 15 days 

1 or 2 1 
(if 
possible) 

Seed from 

Senegal 
Seed saved; 

local variety 

Cowpeas 

Crickets 
(a serious 

Sonw damage 

prob] em) 

Termites 

Phosphate 
----

20 kg/ha 
at planting 

UREA 20 kgs/ -- ----

plotAt knee 

height 

Manual 

(farmers 
plant on 
hills) 

Farnier/men ---- ----

(July) 
November 
FamiI y ---- Fam i y 

---- --- Artoid tire 

Vi Ilagers- peririet e,
Vi IIages 

2-3 L r-:-
Far nlir 

---- 1-t le to nole 

Tuj ilf' Lj- sI 'rt 11* ^,;rJI 
SI F: S 

4-5 t imes 

4-5 timews 

1
 

Local corn
 

Hibiscus
 

Sweet Potatoes
 
Cowpeas
 
(mixed with
 
corn) 

Insects 
ets­

eartig
 
zftocks
 

U hEA, 
granulated 
fertilizer 

around plants 
when are 115-60 cm3 ti-mes ­

3rd application, 
whet; tansels 

Manual 

Family
 

Family ­

....
 

2 I --.-
Fi I y--­



BOVEl, MAGIAMA GOUREL 

DIERT 

PALIIBA "OrJFDIE 
SIVE 

SIVE M'BAGNE 

Ifarvest ing:Tiniing 

Who 

(October) 
March 
Fami I y ar--chy 

Fmy---Family 

---- 0- da70-80 days----­
after planting 
-- ---­

Threshing:Timing 

Who 
Not threshed ---- No-eNoue 

Storage Method On the cob ---- On the panicle On the panicle 

dry 
Miling HorLer 
Marketed/Consumed 

Marketed & 
cornsumed ---- ---- Constumed icsome for sale 

Green cons----­
are sold: 

5 unmpanicle 

Use of Straw Collected as 
forage for 

---- ---- Animals 
resL consumed. 

JIX. HARKET GAIIENS 
the animals 

---- ---- Individual 5 Plots ---- 2 x 112 ha. 
plots 

gardens 
IQr'J 

Water Source 

Loca ion 

River 

Fonde,riverside 

Wells 

- ­

----

- --

Marigot 

-

River, pump 

Not far, Fonde 

River 

Perimeter 

Many smallPlots 

River, punp 

Riverside 

Crops Grown Vegetable.s 

Private 
Garden: 
Veget.ables 

Lettuce 

Cabbage 
Tomatoe. 
Eggpl ant 
Carrots 

---- Toma oes 

Carrots 
Let tuce 
Cabbage 

Cabbage 

Onions 
Eggpl ant 
Potatoes 

Toma toes 

Onions 

Cabbages 
Toma toes
Eggplant 

Hot. Peppers 

Cabbage 

Potatoes 
Tomatoes 
Lettuce 

Onions 
Turnip Carrots 
Corn Lettuce 
Cucumbers Squash 

arketed/Consuned Connumed 

marketed 
& Conumed ---- Consumed 

Hot 'eppers 

Marketed in 
aotlithNouakcho t.t& 

Both; 
too):iltIy 

Ka~di marketed 
C:onslumed : 

IndependetIL/Cooperative 1 women Is 

uI are 

---- ---- Independent 

(Jut irig 4J 

Wonirin & nieri Independent 1 cooperative 
pr ivate cooperat ive est abl ishteJ 
gardn within 

perinetLer 
another 
for-med 

being 

(0.7 h;. I 



BOVEI. MAGiIAHA ;OiR!I1 

D)1ER] 
PAL.IBA '1'uiI'r 

S I Vi' 
S Il"VI irI;Lh 

X. RECESSION SORGIRM (Walo) No yield 

because of 
grasshoppers 

None, no 
inundation 

Inurldatlon Is 
from narigot 
not, river 

Area Grown 46 kilo 

seed­
10 ha. 

2 ha. 2 ha. 0.5 ha. 

No. of Days Flooded ---- less than 

1 month 

---- 3 moniths 

Varieties Samba 
Souki 
Sewli 

Same 

Sank Sorghum 

Same 
-­ oderi 

Sew1l 
Baleri 

Sank 

Sawaski 

p 

Other Crops in the Field 

Diseases & Pests 

Cowpeas 

Birds 
Insects 

Cowpeas 

Watermelon 
Fielon 

Dioumane 
Grasshoppers 

Cowpeas 

Insects 

----

----

Cowpeas 

fielons 

Crickets 
Birds 

Ccrpeas 

Watermelon 
-Sl,ash 

Aphids 

(An 

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

Seed 
treatments 

----

ut 

No fertilizer/ 
pesticides 

Amount 
riming 

- ­
-

- -- - - -- -
Seeds treated 
- -- -

Planting:Timing 

WI 

Fencing:Timing 

WhO 

Weeding: No. of Times 
Timing 
Who 

larvesting: Timing 

----

----

----

----

-------
----

----

Oct. 

Family 

----

----

----

End of 
February 

November 

FamlJ y 

Wood 

2 times 
----
Family 

May-April 

----

None 

animal problem 
----

----

Lost corp 
in 1985 

----

----

----

----
----

----

Cold/dry 

season 

Igi:ing of 

season 
coooperation 

----

----
Family 

15 March 
4-5 months 

mid-October 

Family 

Branches 

One 
----
Far mnr 

WI -o Family Family ---- ----
aft, 
----

r seeding 
far-ner & family 

"hreshing:Tining 

to ae,o ')KStorage Nelthrx --
l---d in On tie panicle - -- -

Oilthe head 

s1.iage 
(pan icle) 



BOVEL. MAGIA.A C.OURE. 

DITERI 

PAI.B1A "rWE-: 

ET 
s YES'Anc.E 

WBAG 

arketed/Consumed 

Use of Straw -Collected 

No Walo crop 

for 3 yrs 

Consumed 
Consumed Consumed 

for 

XI. RECESSION CORN (Walo) Farmers 

Interviewed 
did not plant 

Maize in the 
Walo 

fodder 

Farmers 

interviewed 
did not plant 

in Mauritania 

Area Grown 

No. of Days Flooded 

Varieties 

Other Crops In the Field 

Diseases & Pests 

~ 

Inputs tsed (Fert., insecticides, 
etc., soil preparation) 

Amount 
Timing 

-

P1anting: timing 
Who 

Fencing:t rniing 
Who 

Weeding: No. 
Timing 
Who 

Ilarvesting: timing 
Who 

Threshing: timing 

Who .... 

ilI ing 

14arkelt(d/Consmed 

tIfTeof St ral 

Storage 

XII. FAI.O CROPPING PAI"ERINS 

.... 

Tie famrs-nl-

had Falo 
J lld ;i 

in Senegal 



---- 

---- ---- 

---- 
---- --

----

---- ---- 
---- -------- ---- 

---- 

---- ---- ---- ---- ---- 
---------------

---- 

---- ---- 
----

-- --- -- --- ---- 

---- ---- ---- 

---- 

---- 
---- 

---- ---- 

Area Grown 

Types of Crops 


Diseases & Pests 

Inputs Used (Fert. Insecticides 


etc.)

* 	 Land Preparation 

Ln 	 Amount 

Timing 

Planting:Timing 
Who 


Fenceing: Timing 
Who 

Weeding: No. 


Timing 

Who--


Harvest: Timing 

Threshing: Timing
 

Who 

Storage 


Milling
 

Market ed/Consumed 

Utje of tL'aw 

BOVEI. 

Maize 

Cowpeas 
Sweet Potatoes 

Toma toes 

Termites 

Insects 


Consumed 

MAGIIIAJ4A 

Local Corn 

Sweet Potatoes 
Cowpeas 

Tomatoes 
Cal abash 
Watermelon 

Squash 
Zucchini 

Insects 

No 

On the panicle
 

GOWIREL 

DI ERi 

1.5 ha. 

Corn 

Melon 
Sweet Potatoes 

Cal abash 
Cucumbers 
Tomatoes 

Squash 
Cowpeas
 

Manual 

November
Family 

Wood 

2-3 times 
2-


Family 

Sell green 

Cobis 

PAIABA 

1-3 ha. 

around the 
Ial: . 

Corn 

Sweet Potatoes 
Cowpeas 

Cal abash 
Tomatoes 
Pumpk i n 

Grassthoppers 
N'djoumane 

Coti:;un-d 

ILofT for 
arimnals, some 
cot lect ed for 

wcwranitl s 
:--me in :;rild 

T)I -'i)l1 

SI V. 

o----

-ime-


SIVE 

.. 

0.8-2 ha. 

Corn 

Cowpeas 
Potatoes 

Cal abash 
Pumpk i n 

Birds 
Crickets 


N'djounane 


80% sold 

20% consumed 

'IJE 

.25-1 ha. 

Maize
 
(Macca) 
Cowpeas
 
Tcfla t.oe5 
thb iscus 

Ahi ds 
Insects 

Termi tes 
Crickets 

none
no
 

om----Frmber 
Frnes 

Branches
 
Farmer 

-

Farmer 

family 

Consusned 

fotder 	for 

aninmals. 



---- 

--

----

XIII. FONDE CROPPING PYTTERN 

Area Grown 


Typts of Crops 


Diseases & Pests 


a' 


Input, Used (Fert., Insecticides
etc. ) 


Planting:Timing
 
Who
 

Fencing: Timing
 
Who
 

Weeding: No.
 
Timing
 
Who
 

Harvesting: 

Timing 

Who
 

Storage Method
 

Marketed/Consuumed 


Ue of St raw 

XlI. DIERI CROPPINr'PATTERNS 


Ar'tca
,1Fr 


BOVEL 

Farcers say 
they are 
unable to 

MAGIIAMA GOUREI. 

DI ERI 

PAIIEBA TOJFiDE 

S lvi: 

plant due 
to lack of 
rain 

---- ---- 0.5 ha. 

----
Fellah 
Watermelon 

Cowpeas
Bird resistant 

---- ---- --- ----

variety Sorghum
Rahaya (Sorghum) 

Termites 

Birds 

Spanish Fly 

---- ---­

....
 

The late 

pl anted cl-ops 
sffered bad]y 
whent. the dry 

---- Rainfed No, lack 

of rain 

----

wind:s blew. 
lierchred yields 

);l,- it 111i11.l1 1- ha. -

SIVE 

1-3 ha. 

Sam-

Cal abash
 

Pumpkin

Cowpeas
 

Sweet Potatoes
 
Corn
 

M'bato (in 


stalk)
 
Birds
 
Crickets
 
Aphids
 
Stemborers
 

Seeds treated 

no other Inputs
 

Coristned 70%
 

Sold 30%
 

lack of rain 


ha. 


M'tIA(;IL 

.
 

Farmers 

in plvnewed
 
did ot, plant
 

-


1 farmer
 

abandoned
 
hI- crop

beasr t 
because it 
dvrtd out, 

uid kno n 



---- 
---- ---- 

---- 

---- ---- 
---- 

---- 
---- 

---- ---- 

---- 

--- -- 
---- 

---- 

--- 
---- 

---- 

Crops Grown 


(Millet & Sorghum) 

Varieties 

Diseases & Pests 


Inputs 'Used (Fert., Insecticides, 


etc.)
 

Land Preparation 


Planting:Timing 


Who 


Fencing:Timng 

Who 


Weeding: No. 

Timing 

Who 


Timingmat~ure

Timing 
Who 

Hilling 


Storage Method 

Marketed/Consumed 

tire of Straw 

XV. BAS FONDE 


BOVEL. 

.tillet 

Borer 


Manual 


With the 

first rains 


2 times 


Farmer 

Whenuarvesting: 


Farn--

Farmer 

orter
 

Store in bins 


(on the 
panicle) 

Consumed 

Left in the 

field for 
their own 
ala anaJl]: 

HAGMIAMA 

MLI I et 
Boy 0116 
Sorghum 


Fellah 
Nlogoukou 

Diappal 


Baltril
 

Birds 


Insects 


Manual 


Manual 


Family 


Nolle 


GOULREL 

DYER! 

illet 

Souria 
Hibiscus 
Cowpeas 


Melon 

Watermelon 

Ckra 


Stenihorers 


Birds 

Grasshoppers 


None 


Manual 


Before rain, 

Ju~y 

Family 


Wood 


Farmer 


2-I times 

200-300 kilos 

No-ener 
Family 


On the panicle 

Consumed 

l.ef!, on field 

PALIBA 

Sorghum 
Fe]] all 


Grasshoppers 


Insects 

Animals 


Family 


None 


Lost the crop
 

On tile panicle, 


in rooms or in
 
tle field
 

Con:;nmed 

Left. ,n fields 

Be:;' l and for 

t-hm, Hoi'e y3ld 
i ll ,I - . ,'-

T(A)HIIE 

S i. 

SIVE 

Millet 

Fel }an 

WaLermelon
 
Cowpeas
 
Local variety
 
of Millet
 

Stemborer 


Birds
 
Grasshoppers
 

Manual 


After first 

rain 

Manual 


Before seeding 

Fami Iy 

After seeding 
Family inr 

Family 


10% sold 

90% corsujnied 

none 

Mi'BA(;1E 
.
 

millet 

Cowpeas 
Waternelons 

Borers
 

none
 

Manual
 

With the
 
firs' rains
 
Farnier & family
 

None
 

2 tines
 
2----

0, 

When ripe 
Farmer 

In the house 

Cornsrned 

Favnt-rs 

iart e vi ewed 
,JI ',, I . '.I 



Types of Crops 


Wild Animals & Birds 


WILD Fool)5 

Types 


GVII ARA131 
Availability 


OD Economic 


Utilization
 

HIES EOE EIhEW2QD 
Names 


CI THUS 

BANANAS 


IANOES 

DATE TREES 

tIVESTCX:K 

goats: No, 


BOVEL. 

Sorghum 
(Fel lah) 

Ni obougou
 
Cowpeas
 

Ducks & 
Geese 


Balanites 


Jujube 


Numercus; 


nearby
 

The 


villagers
 

eAploit the 

gum themselves 
to sell and 
use 

Yes 


None 

None 

Village Fatuters 
201 10 
II.I II,'*, 


MAGIIAMA 

Rainfed Sorghum 


Jujube 


Balanites 

Fonio 


GXIJREL 


DIERI 


Jujube 


Balanites 

Eni 


Exists 


No 

Kelli 

Gawdi 

Thiangouli 

N'dlooki 


200 (vii lage) 
il i. ',,: 

PALIMA 

Corn 
Sorghum
 

Dueks 

None 


Jujube 


Gonakier/Gawdi 
Kc.yli 
Cumbr et.urn 

None 

None 

Some, small 


TOIE'E 

SI VE. 

Jujube 


Paguiri 

Balanif.es 


Exists 


No 


Balanites 


Gonakier 
Acacia
 

None 

None 

None 

(;,rn.) 

l|rl *,, nil ( 

SIVE M'AGINE
 

GazellesGazelles
 
Seacow
 

Ducks 

Baobab
 

Balanites
 
White Millet
 

Jujube
 

Much available None
 

Exploited
 

by Moors
 

Gawdl 
 Gawdi
 

Koyli Kelli
 

Norte Norte 

None None 

None Some, but do 

not bear fruit 
Termites are a 
evere prob ltm
 

V iJ11age Farnwers 

F-10-10 
 2000 0 
20 4-26 


http:Balanif.es


ui r'JoI :;,vi: 

Diseases N'diyam 

D offe 
N'bal ieri 

Drought 

Tiro 
Fetchio 
FI to 

Feeding Practices Open pastures Extensive 

grazing with 

herder 

Extensive 

grazing 

Extensive 

grazing 
Exte-nsive 

grazing 

Grazing 

open pasture 

kDasso 

Sheep: No. 

Diseases 
Feeding Practices 

Cattle: No. 

Diseases 

Feeding Practices 

... 

60 6 

----

Open pastures 

7 

herded with 

goats 

37 
----

Herded with 
others 

see goats 

20 0/village 

Kourel 
Latche 

----

0-20 

drought 

0-9 

drought 

----

vIllage level 

none 

----

0-11 

8-10 

Bade 

Latche 

Extensive 
grazing 

2000 0-2 

grazing 

open pastur'e 

50 0 

Grazing 
open pasture 

Donkeys: No. 

Diseases 

15 1 3 40 village; 1 1 1 farmer 3 

and 

15 

forage 

0 

Horres: No. 
Diseases 

1 
----

2 
----

10 
Disego 

1 Village level 1 12 0 

N'boki 
N'd iyam 
Stomach ache 

Birds 

INTERACTION BETWEEN SEDENTARY 
FARMERS AM) NOMADS 

No 
Interaction 
because It 
is a herding 
viliage. 
Severe 
problem 
with 
unherded 
camels 
and 
donkeys 
destroying 

the crops. 

Camels arem 
problems for 
crops, 

No problem 
Exchange 
products. 
Sometimes 
smal I 
problems. 

Camels big 
problem . 

Villagers sell 
fish to the 
nomads. 
Welcome the 
animals after 
harvest only, 
but. this year 
thle animals ate 
al I the Walo 
aid :;olme of 
the Fal o. 

Nads use 
stubble (field) 
Nmads sell 
animals + milk 
Canxls damage 
crops. 

Competition 
for water, 
Nomiad5 
animals eat 
stalks, 
Manure good 
for sol I. 
Canels destloy 
crops. 
Cows destroy 
crops. 
Ex cha gieof 
products. 

Some commercial 
interaction. 
Camels are a 
serious 
problem. 
No access 

_: river, only 
to marigot. 

FIitl NC; Nkaieio Fi ,hh In 

tliny ;ea:r()n 
(riot.rIiiw-FIti)). ) 

Ft-;ti rg itrthe 

narigcot. Sell 
Ii:,h (Iit t. e 

I catl c( haltoo 
iarl y 

No Rarely; 

Some f(o 
irW(Iclre lld 
tim L Uae. 

Trad iti onal, 

but yields are 
very low. Not. 
corimniercially 
v it hberinow. 



BOVEL HAGIIAMA G(AIREI, 

DI)1 R] 

PAL.IIIA 1011knE 

S lyE 

S IVE M'AGNE 

OTHER SOURCES OF INCOME 

Seasonal Migration Few 

Local merchant 
operates a mill 

Bricklayer 
Each family 

has 1 emigrant 
Charcoal 

sel] ing 

----

No 

None or little 

Charcoal and 
Wood selling 
Bricklayer 
Selling 

vegetables 

1 mnerier of 
the family 

emigrated 
No other 

sources 

Many emigrants 

from the 
village in 

Nouakchott and 
Where -Senegal 

Local Off-Farm Employment None Works for 

others 
Exchanges 

Fishing In the village 

wood for 
food 

o 

0 

Fan,. Laborer-
Remittances 

None 

Very little 

Son spent 

7 years inFanc 

France 

Some ---- ---- Some 
remittances 
Pensions 

CREDIT 

Sources 

ENERGY SOURCES 

SONADER 

Wood 
(women 
collect 

it) 

----

Wood 

CARITAS 

Borrow food 
or money from 

others in 
village, 

no interest, 

Wood 

CARITAS stopped 

all cred'i due 
to indebtness. 
Amongst 
themsel ves, 

no real credit, 

Wood 

Projet CA,'ITAS 

Local merci.nts 
(foraJ loans)-
They Increase 
the price to 

obtain money 
from loan. 

Wood 
Charcoal 

Family 

Wood 

Loans from 

relatives 
Some loans 
from the small 
local conerce 

Wood fuel, 
mostly from 
Senegal 

AREAS OF RESEARCH 

Elicited from FarmerConstraints The real 
problem 
is the 
distance 
between 
the village 
and the 
source (of 
household 
and 
irrigatio:n 
waler. 

Need better 
tools for 
farMing. 
Better water 
for crops i.e. 
more reliable 
source. Need 
adapted 
agricultural 
nkichinery. 

Not enough 
food. 
Not enough 
rainfall. 
Need equipment 
for cropping. 
Village owes 
CAR]IAS 
2 mil ion urn, 
CARITAS cut 
them off. 

Insect 
problems. 
Grasshoppers 
damage the 
fields. 
Destruction of 
crop by the 
animals, 
enpecially 
camels (the 
marigot is a 
siturce of water 

Overproduction: 
prices for 
vegetables 
are down. 
Cost of 
fertilizer too 
high. 
Need water 
pumups, 
fertilizers, 
ard nmchines. 
St.e,-rbu :rs, 

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

The lack of/or 
shortage of 
food. 
The lack of 
water for 
household'use. 
There Is a 
serious 
3anitary 
problem. 
The lack of 
fenFces is 



BOVEL HAGIIAMA COUREL PAlIIIADAL-)E SIVE M'BA;IE 
DI ERI SI VE 

Lack of 

educationalfacilities. 

lealth problems: 
no dispensary. 
Severe problems 
with insects and 
birds in the Walo. 

invasion was 

in Sept./Oct. 

during the 

rainy season.Birds a problem. 
Weeds. 
Need asbe 

to irrigated 
land. 
Need equipment 
to work fields, 

enter the 

fields. Needmaterials to 
to build 
adquale 

fences. 
Lack of 
adequate 
exteneion in 

CAPITAS wouldn't 
let plant 2nd 
season due to 
debt problems, 
As perimeter 
got bigger water 
capacity of pump 
was lower. 

the area. 
There is a 
labor problem 
with regards 
to the amount 
of land that 
can be 
cultivated 

Onions in storage 
were lost 
to fungus. 

(labor 
resource need 
to be used 

more 

I_' 
efficiently). 
Muich of the 
cropseitherweredamaged 
or effected 
by the hot 
winds and the 

sands torms. 
Also problem 

Interventions Better 

selection 
of seed 
varieties, 

Research for a 
variety of 
short-time 
and high-

output 
sorghum 

Insect control. 

Water 
management, 
Pisciculture. 

New seeds. 

Techniques to 
improvement 
the soil. 

Need animals 

resistant to 
drought, and 
that have high 
milk production. 

with birds. 

(Fellah). 

Recommendations Would like 
to see 

- ---- ---- ---- Would like to 
field 
trials in 

have Improved 
native or 

trees & 
vegetables.Research 
Rrto 
ir':;ect 
control, 

adapted 
varieties thatgive high 
yields. 
A good seed 
packet. 

Reseal ellreeUtnc-thod 
ito impove 
effiiJency 
if ihe fields 

Im4rovedpisiculture. 
Be able to 
obtain 
better dairy 
cattle. 



BOvErL MA( IiAHA GOIIRI. 
Di R1 

PMABA TOIWDE 
SIVE 

YIE YAE 

Research 
andmethods to 

improve use Cheaper ways 
to obtain water. 

of pastures.
Village has 

BMW and 
appropriate 

interest infruit trees. equpmpnt to 
improve labor
efficiency. 

Inprove crop 
practices. 

F-.
 

LIn 
"3j 



AIPENDTX B 

SUMMARY (IF RESULTS FOR FARMING SYSTEMS RECONNAISANCE SURVEY 
Variables FONDOU SORI HALE M'BOTO BABAB'E BOLO DOGO N'GOREL TIENEL 

I. Village 
Characteristics 

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

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

3000-4I000 
450(F) 

1(P) 
I(1) 

560 
96(F) 

(P) 

2500 
250(F) 

1(P) Bilingual 
1(K) 

9500 
1500(F) 

I(P) 
I(S) 

408 
76(F) 

I(P) 

1000 
95(F) 

1(K) 

3970 
391(F) 

1(P) 

Ln 

Nmber Classes 

Health Clinics 

I(P) 

1(S) 

I Dispensary 
no PHI 

2 

1 PHI 
(Projet CAC) 

2(P) 

2(K) 

1 Dispensary 
PHI 

1(C) 

9(P) 

2(S) 
7(C) 

1 PHI 
(Polyclinic) 

1 

None, but Red 
Cross provides 

1 dispensary 
I PHI 

2 

Pharmacy 

Markets 

Government Offices 

Temporary 
5 shops 

I permanent 

Guard only 

2 markets 

1 private 

1 permanent 
50 boutiques 

Arrendisement 

medicines. 

None 
I shop 

3 midwives 

I fishmarket 
2 shops 

Access to Roads 

Access to Water 

Cooperatives 

Good year 
round 

7 wells 
2 work 

Dry season 
road 

1 well 
River 

2 (86 & 

Good year 
round 

2 wells 
1 works 

Gendaner ie 
PTT 
Customs 
All weather 
road 

5 wells 

3 (2 

Good year 
round 

2 wells 
1 works 
River 

Good 

No wells 
River 

1 coop shop 

Dry seasc 
road 

8 wells 
River 

2 

Hilling Operations 

(;ov. Project Interventions 

811 members) 

SONADEII Forestry 

gardens) 

3 prival.e 

SONADEIR 1 forestry SOILADER 
project '85 CFA,(:ItlM project '85 "Pols Verts" 

Other Projects -Noe Ob;erval.ion 
pcst, of 
Projet lute 
li t e.;ie, 

(It i ,ry) 



II. Denzographic Characteristics 

FONDOU 

----

SORI H4ALE 

Fishing 

H BOTO BAIABE 

----

BO1O DOGO N'GOREL T 'NEL 

Village 
---- Village is 

close to 
Bogh, i t 
rel les on 

Tribes Halpoular HIalpoular Halpoular 

Moors 
Ilalpoular 

Moor 
96% 

4%. 

tlalpoular (Lao) 

Moors 

Ilalpoular 

(Iialaybe 

Bogh6 
lialpoular 

Region/District 

Size of Household 

Brakna 

7 

Erakna 

6-16 

Brakna 

9-15 

Brakna 

13-16 

Brakna 

22 

Bonnabe) 

Brakna 

9-11 

frakna 

No. of Wives 1 1-3 2 1-2 1-2 2 
No. of Children 5 9-12 2-13 4-l10 17 5-8 
No. of Other Household Adults 0-1 4 3 3 
Education of Farmer-

Ln 

---- 1 had some 

Informal 

education, 
the others 

None ---- Read & 
write 

Arabic 

RetIred 
miltry 

had no 
formal 
education 

Age of Farmer 63 ---- 57 ---- ---- 50 4 

1II. Farm 
Characteristics 

No. of Parcels 

---- Village Farmer ---- Village Farmer ---- ---- Village Farmer 

----

No. of Walo Fields 

Mauritania () 
Senegal (') 

No. of Falo Fields 

M. 

S. 

M. 

3-5 

---

1 

Yes 

Yes 

Yes 

2-3.45 

ha. 

----

O-.5 

3 

----

3 

Ye:; 

Yes 

Yes 

.56 ha. 

Yes 

.75-1 ha. 

----

1-2 

Ye, 

Yes 

ha. 3-11 ha. 

1 ha. 

----

1 

----

5 

ba. 

grows 1 

Yes 

Yes 

Yez 

Yes 
ha. 

S. -- -Ye~i -- -- ----.--.--

No. of Fonde Fields M. Yes None .. 2 Yes None 2 Yes 

e 

Yes 

No. of Dieti 
S. 

Fields M. 
ye,.. 

1-3 

None 

Ye:, 

----

O-1.2, 0.5 ha. Yes 

tionees 

I Several 1 

Yn 

Yes 
5.-- Ye:; 

. 
....- N,.,., hone ... 

-a 
---- N 



Types of Cultivation 

FONDOu 

----

SORI MA.E 'BOTO 

Decrue 

HAIBAB 

--

1101.0 

-­

.K,;(o N'GOREL E 1:tI. 

(Walo, Falo)
Pluvial 
(Dieri, 
B. Fonde 
Fonde) 

IV. Cropping Patterns 

Ln
Ln 

Major Crops Grown Demiri 
Cowpeas
Fel I ah 
Hibiscus 
Millet 
Sank 
Watermelon 
Sewil 
Corn 
Squash 
Sweet Potatoes
Snall Tomatoes 
Thiotandi 
Okra 
Gama 
Souna 

Rice 
Sorghum
Millet 
CoApeas
Majze 
Watermelons 
Tomatoes 
Melons 
Nenupheur 

Sank 
Fellah 
Cowpeas 
Nioboukou 
Poudi 
Peanuts 
Watermnelon 
Sew II 
Hibiscus 
Squash 
Souna 
Tomatoes 
Sweet Potatoes 
Corn 
Watermelon 
Millet 

Sorghum 
Maize 
Cowpeas 
Watermelons 
Sweet Potatoes 
Tomatoes 

Millet 
Cowpeas
Fe] lah 
Watermelon 
Sank 
Corn 
Mel on 
Hibiscus 
Sweet Potatoes 
Tomatoes 
Rice 
Okra 
Sorrel 
Demiri 
Squash 
Watermelon 

Demiri 
Cowpeas
Watermelon 
11bi :cus 

Sank 
Fe Ilah 
Poudi 
Corn 
Sweet Potatoes 
Watermelon 
Rice 
Tomatoes 
Zucchini 
Squash 

Rice 
Sorghum
Cowpeas 
Maize 
Me] ons 
Sweet Potatoes 
Okra 
Squash 

Sorghum 
Watermelon 
Gnindjeo 

Length of Fallow for Dierl 3 years Determined by 3 years/crop 3-5 years 
the drought 
cycles 

3-10 years 
fal]ow 

Dieri Last Planted 1985 1981 1985 1985 1980 1985 1982 
Dieri Last Harvested didn't 1981 1985 1974 ---- 1982 

1985 
Walo Last Planted 1986 1984 1986 1985 1986 1985 1985 
Walo Last Harvested 1986 1985 1986 1986 ---- 1986 1986 
Fondc Last Planted ---- ---- 1986 ---- 1986 
Fonde Last arvested ---- ----. 1986 

!equferice of Crops for Perimet.ers (1) Rice 
(2) Maize 

INo perineter (1) 
(2) 

Rice 
M;ii;,e 

Rice 
Coln1 

Corn 
Cot.] 

(1) 
(2) 

Rice 
Ihis year 

try ing 
V. Irrigation Systems 2 perim(eters Village is 811 n.-niber ---- Belonged 

3rkm away cc-pei-a ive to CNRAA 



---- 

---- ---- ---- ---- 

---- ---- 

---- ---- 

---- ---- 

---- ---- 

---- 
---- 

-------

---- ---- ---- 

---- ---- 

---- 

Type of Perimeter 

Perimeter Area 

Farmer's Cropped Area 

Pump Origin 

Pump Hake/Size 


Maintenance 

o Operator 

Availability of' Parts 


Canials Lined 

Condition of Canals 


Rainfall increases: 
Ahand(,n/Stay 

VI. Rice 

Water Application Fiequency 

No. of Cuilti .at.ions 

FO]N.OU SORI MALE 

Small 

22 & 16 ha. 

0.255 

2 cyl. 


SONADER 

1 

Reasonable, 


still have 
some delays 


Unlined 

Fair 


2 plots 

(1) 480 kgs.
(2) 80 kgs. 

Every 15 days 

Tis year once, 

zg ".Iomet-iler tw ice 

MB'O BAEAIIE 

SiaI I 


20 ha. 


0.16-0.23 ha. 

U. K. 

Lister HR 2 


SONADER 

2 (for rice) 

1 (for- maize) 


A severe 


problem: 
long delays
 

Unlined 

Good. 


They have 
reques ted 

another 


perimeter 

7 times 

1 

BOIl() I(X]O 

Small (179) 

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 

day.
 

1, wet 

seas( 

N'GOI'. T! i~nia. 

SmaIlI Large 

6 ha. 4000 ha.
 

use 4 ha. 
 910 ha.
 
pl antedi
 

150 - 0.5 t,a.
 

2140 in
 

Ii. K. gift
 
of Hinjstry
 

Rural
 
)evel opment
 

Lister- large
 
3 cyl. 

pay SONADER SONADER 

to repair
 

Villager SOHIADER
 

given
 
extra
 
parcal
 

Unlined Lined & 

Unlined 

Very good.
 

Many
secondary 
canalsz 

p) anned. 

Grow on 2.145/ha. 

large
 
perimeter
 

at Bogh±
 
.5 ha.
 
Once a week kept. f'looded
 

I once 

http:0.16-0.23


FONDOtJ SOR lAI. E M'BOTO BABABE BOI.o W),; N'GOREL TI E, 

Other Crops in the Field ---- None Sorrel Okra ---- None 
Cowpeas Hibiscus 

Diseases and Pests ---- Borer 
Grasshoppers 
Birds 

Aphids 
Termites 

Borers 
Insects 

Stemborers Did not 
notice any 
animals 

eiter the 

Inputs Used (Fert. Insecticide, 
etc.) 

'..*'ej -' ,::1tilit:L, 

---- Phosp:hate and 
UREA (1) sack 
after trans-
planting (2) 
before 
heading 

---- ---- UREA No insecticides. 
3 appllcations 
of fertilizers 
before 1st 
heading (2 x 
UREA, 1 x 
phoJsphate5) 

uuter plots o 
lhie perimeter. 

Pthsphates 
50 kg./plot, 
before* 
transplanting 
UREA 100 kg./ 
plot 
afrer 
transplanting 

n 

ut4n 

Timing 

st.r-w ---­ arid heading. 

Fencing:Timing 

Who 

----

-

Wood and 
branches 

Partial, 
branches 
Villagers 

Wood 

Farmers ----

[like and 
variouS types 
f)NADER 

Land Preparation (Flech. 

Timing--

or Man.) ----

--

Manual after 

preirrlgaton 
(it takes a 
long time)

---

----

--

Manual 

---

----

--

Tractor; 

level by hand 

-

Tractor 

SONADER 

Planting:Time 

Who 

Weeding:Time 

1411 

Harvesting:Timing 

Wile 

----

----

----

----

----

July-August 

Family 

Takes about 

a month 
Farmer 

----

Family and/ 

or labor 

----

----

----

----

----

Early August 

1-2 tinies 

Farner 

----

July 

Family 

When 
necessary 
Family 

Januaty 

Family 

August 

Family 

Little 
weeding 

Nov.-Dec. 

16 sacks 
3 tcnha. 
Family 

4ldays 

12 teenagers 

O)NADER 

t;des 3 days 

6 nen 

Threshing:Timinsg ..---- On field after-

Who 
Storage Heth(d 

--

---- Sacks in 
----

Sackn in 

----

Sae ks 

harvestFani I y 
Grains in sacks 

Rice hulled 
'acks at. home 

::t.,|age rootm the hIol;e T adil Io]rial bins 

li] in F, ... .. 



Marketed/Consumed 

FONDOu SORI MALE 

Pay S'NADER 

rest consumed 

M'BOTO BABABE 

Pay SONADER 
rest consumed 

1301C) D(;O 

Consumed 

within family 

NIGOR__I. 

--­

1I ENEI 

IMADER to pay 
debt and for 

Use of Straw 

VII. IRRIGATED SORGIIJ 

----

----

Collect.ed as 

forage 

Farmers 

interviewed 

did riot plant 

Are Interested 

---- Collected for 

the animals 

Farmers 

Interviewed 
did not plant 

----

----

----

Never tried 

(,surrpt ion 

Collect to 

feed own 

animals 

Pia;iting for 
fir. time 

I-. 

Water Application Frequency 

Cultivations ----

In planting in 
the future 

----

----

-

----
2-3 ties 

Ln Varieties n 

Other Crops in the Field 

Diseases & pests 
Copeas 

Inputs Used 
Land Preparation 

Timing-

Pianting:t iming 

----

----

----
ane 

Manual 
January 

Who --- January 

Fen ng:tm ngWho ------------­----------- Farmer 
---- Various 

Weedirig:timing 
Who 

........ SONADE R 

Harvesting: timing
Who 

Farmer 

Threshing :timing 

Who 

__. 

---- ---- Farmer & family 

Stol-age Met hod 

Hi l I ing 
1
arket.ed/Corrsumed 

---- Consmed 

Use of Z raw ----
Forage for 
hl:; arlima] s 



---- ---- 

---- 

---- 

---- ---- 

-- --- -- --- -- 

---- 

---- 

---- 

---- 

---- ---- 

VIII. IRRIGATED CORN 


Water Application 


No. of Cultivations/Year 


Varieties 


Other Crops in the Field 


Diseases & Pests 


n 

tw 

Inputs Used (Fert., Insecticides 

etc.) 

Amount--
Timing
 

Land Preparation 


Timing 


PI ant.ing: Timing 

Who 


Fenci ng: Timring 

Who 


Weeding: No. of Times 


Wo 


llarve:,t irg: T ming 
Who 

Th'enh ing: Timing 

FONDOU 


....
 

SORI MAIE 

Every 15 days 

if possible 


None 


Borers 


None 


By hand 


January &
 
February
 
Farmer 


February 


Farmer 

Around the 


perimeter 

Farmer 

may 

Farmer & 

r;ami I y 

M'Ino 


..... 


BABAI3E 

About every 

15 days 


Squash 

Watermel on 


Aphids 


Termit es 


UREA 4 kgs./ 

plot 


Manure 100 kg./ 

plot, 


preplant 

Manual 


Novenber 

Far me 

Part ial
 

Villagers 


20 days after 

pl aning
 
Farmur 

Farnm'r 

BOLO DOGO 

Parcel 


1050 m 


Every 20 days 


Okra 


Hibiscus 
Cowpeas 

Melon 

Aphids lHoney 

Insects
 
NaanK-ne (on 

Cowpeas)
 

Insecticide, 

Powder
 

on field
 
Fertilizer
 

at heading
 
stage-late 
UREA
 

Manual 

Novenber 

Family 


VIllagerse 


2-3 t ines 

March 
Fami Iy 

N'GOREIL 'rIENEL 

Farmers 

interviewed 
did not grew 

4 days with 
fuel 

20 days 
without fuel 

2 

Local Corn 

Cowpeas 

Iliiscus 
Vegetables 

Fertilizer 

-


Hand level ing
 

Family 

July-De, .ober 

Famil y 

Villagers
 

2-3 times 

Nov.-March 
Fami I y 



Storage Method 

FONDO(I SORI .ALE 

On the cob 

in the house 

M'BOTO 

----

BABABE 

On the cob 
in the house 

BOI.O DOGO N'GOREL TIEVEL 

Milling ---- Pounding by 

arketed/Consunied 
Consumed Consumed 

wolileil 

Consumed Marketed:ear 

Use of Straw Forage for ---- Forage for For family 
fresh
Consumend
Animals 

IX. MA(ET GARDENS 
the animals animals 

2 gardens 

animals 

Exists Small garden 3ha. of 

Water Source wells River (pump) Wells Wells River 

by perimeter 

Pump 

gardens 
but onlypantd 
River (pt 

.5 ha. 
[.) 

oYNLocation ---- Riverside Transition Near the ---- Riverside 

o 
Crops Grown 

larke ted/Consumed 

Independent/Cooperative 

Tomatoes 
Cabbages 

Eggplant 

Cabbages 
Tomatoes 

Onions 

Maicnl y d 
consumed, 

some sold 

Cooperative 

zone 

Cabbages 
Onions 

Lettuce 

Beets 
Potatoes 
Carrots 

Women's 

cooperative 

village 

Cabbages Tomatoes 
Onions Cabbages 
Potatoes Potatoes 

BeetPottoesPotaoesLettuceTurnips 
Carrots 
Sweet Potatoes 

0kra 
Onions 

Both Mainly 
consumed 

2 women's Cooperative 

cooperatives
another being 

----

Both 

Cabbage 
Catrots 

Mint 
Yuca 
Toma toes 

Potatoes 
Fruit. Trees 

Hot h 

Coofperati ve 

X. RECESSION SORGHUM 

Area Grown 

No. of Days Flooded 

(Walo) 

2 ha. 

.5-2 

3.5-7 hp. 

---

0.4-1 

1-1.5 

ha. 

frormed 

0.41-3 ha. 

60 lays 
3-6 
15 

ha. 
ays -

-i-6 
2.5 nnths 15 

ha. 
- 90 

Var ieti es 

mort he 

Sane 
Sewi] 

Okra 

S 6 
Fe]I ai, 

ontls 

Fa~m6 
eawi) 
Swl Black 

:Z',n6 

3 m)nths 

Ynm Sam 
D 
Dem ir i
Rui,Prdi 
Bcwdi r'i 

days 



FONDOII SORT HALE MIBTO AABIE !io1.0 _;o N'GOREL TIENEL 
Other Crops in the Field Squash 

Small Tomatoes 
Corn 

Cowpeas Cowpeas 
Corn 
Pourdi 

Cowpeas 
Squash 
Watermelons 

Cowpeas Cowpeas 
Watermelon 

Cowpeas 

Cowpeas Watermelon 
Waternel on 
Poudi 
Sweet Potatoes 

Diseases & Pests Crickets 

Birds 
Termit-es 

Caterpillar 

Fungus 

Borers 
Crickets 

Mites 

Termites 

Crickets 
Aphids I1oney 

Smut 

Crickets Cricket 

Smut 
Crickets ate 
nst.of the 
crop 

Hiellee Birds 
inputs Used (Fert., Insecticides, 
etc., soil preparation) 

Seed treatment 
powder against 
Grasshoppers 

none Seed treatment 
(4 kgs.) 
No ferti'lizer 

Seed treatment 
(1 box for 4 
kgs.) 

Seed treatment 
I matchbox/ 
4 kilos 

Seed trea'tient. 

Fenitriothiron 
Amount ------­ (innec ticide) 
Preparation Manual Manual Manual Manual 

Planting:Timing Oct.-Nov 
Same & 
Cowpeas 

October Nov.-Dec. 
2 tines 
seed packets 

November November 
Seed packets 

10-15 Oct. 
season 

Sept. & Oct. 
had to replant 

in sane 
hole 

Who Wife & 
daughters 

Family Family Family Family Family Famiily 
Feneing:Timing 

Who 
Weeding: No. of 

Timing 

Times 

No 

1 or 

----

2 

----

----

-----

Branches 

----

2-3 times 

None 

-----

2-3 timezs 

None 

2-3 times 

----

None 

1 part 
----

once 

Brnches 

Fain I y 

Once 
2 weeks after 

Who Son helps ---- Family Farmer ---- I partFamily twice plantingFam Iy 
llarvesting:Timing Not. yet, 

but not 
good due 

---- 'iarch-April 

600 kgs from 
2 parcels 

March (16 Feb.) Not 

good harvest 
Harch 

Vho 

to pest 
damage 

----

1st year 

---- Family ---- Far I I y Family 

Threshing: Tim IrigWho----

Storage Method On the 

panicle 
Store on 

head 

In !,oune On the panicle 

----

On the panicle 

family 

(n the panicle 

Mill rig ---- By hand ---- Hand p[outi ig Manual orter 

irke t ed/Con.sumed CourinjeI -Coctined 

by wumenr 
CoIi:iiii-e)I 

pound i rig 
Coni.lmed Corn;i:-med 



FoPJI)OIJ soE MALF: H'COTO 

Use of Straw 
Animals 

XI. RECESSION CORN 

Area Grown 

(Walo) Falo 
(Fallow) 

1 ha. 

Farmers 
Interviewed 
did not plant 

this year 

Falo 
(Fallow) 

No. of Days Flooded 

Varieties 

Other Crops In the Field 

Early 

maturing 
(2 mos -
10 days) 

Coupoas 

Squash 
weet Potatoes 

Tomatoes 

---- Corn 

Zucchini 
Cowpeas 
Watermleon 

Diseases & Pests 

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

Amot. 
Timing 

No 

Manual 

No 

Planting:timing 
Who 

November 

Family 
---- December 

Fencing: timing 

Who 
Branches 

October 

Weeding: 
Timing 

No. 3 times 2-3 times 
after seeding 

Ilarvesting:timing 
Who .... 

February 
Family 

Thresh ing: t imi ng 

Mi I Iing 

Harketled/Consuimed 

land pounded 

by w, leri 

----

land pouJded 

by woflen 

Both 

Use of Straw 

HA!IAHiI BOLO O(x;O 'GOfEL 'l EN'L. 

Left in field 

or collected 
for animals 

Animals Animals Collect a3 

forage for 
animal.-

Farmers 
i nte-v i ewed 
did not plant 

Farn ers 
I ritetv i ewed 
did not. grow 



Storage 

FONDOU 

on the 
heads 

SORI MALE M'norTo 

on the heads 

BABABE 

---­

00o DOW;O N'GOREL T IfJ4EL 

XII. FALO CROPPING PATTERNS ---­ H'Bagne 
marigot 

Some 
farmers 

lost all the 
crop because 

Area Growi 0.5-1 ha. 0.4 ha. 

it dried up 

0.6-1 ha. 600 m - 0-11 ha. 

OI 

Types of Crops Same 
Sewil 
Fellah 
Corn 
Cowpeas 
Watermelon 
Pourdi 
Squast. 
Sweet Potatoes 
Snall Tomatoes 

iThlotand i 

Okra 

Maize 
Cowpeas 
Tomatoes 
Sweet Potatoes 
Okra 

Corn 
Cowpeas 
Tomiatoes 
Pourdi 
Squash 

Maize 
Squash 
Cowpeas 
Watermelons 
Sweet Potatoes 

Corn 
Cowpeas 
lli-:iscus 
Melon 
Sweet Potatoes 
Toma toes 
Watermelon 
Squash 
Zucchini 
Calabash 

Corn 
Cowpeas 
Pourdi 
Sweet Potatoes 
Hibiscus 
Watermelon 
Tomatoes 
Melons 
Squash 
Zucchiri 

HMize 
Cowpeas 
Sweet. Potatoes 
Squash 

Diseases & Pests ---- Not not.iced ---- Aphids Did not see 

Inputs Used (Fert. Insecticides 
etc.) 
Land Preparation 
Amount 
Timing 

Seeed 
Treatment 

----
----
- -

None 

----

- --

Seed 
Treatment 

---­

-

None 

- --

----

-

---­

-.... 
- --

any 

None 

-

PLating:Timing 

Who 

----

Who 

---- December 

----Farmer & 

wive* 

Novenier 

Farmer 

----

----

----

----

As river 

recedesFamily 

Fenceing:Tinting
Who 

---­
- - - -- - - -- -

----
- --

----
-

Farmer 
Weeding: 

Timing 

No. ---­
-­

W.o...-- ---

e 

Farmer 

llarvest: Timijng
Who 

----
----

---- end February
Farnmer& ---- ---- ---- Faily 

wives 

Threshin
W1.0 Tinsing -- - ----­ ----

Storage Store on hed-l In house or 
:;torage bins 



Hilllng 

Harketed/Consumed 

FONDOU 

----

SORI MALE 

Consumed 

M*130TO 

By hand 

Consumed 

BABABE. 

----

Consumed 

BOI.0 

----

DOO NGOI. 

80% so]d 

TIENEL 

Consumed 

Use of Straw 
forage for 
animals 

animals 

20% consumed 

faimale fr 
XIII. FONDE CROPPING PATTERNS Didn't grow Farmers Farmers 

Area Grown 

Types of Crovs 

any this 
year 

Sar-
Sewl i 
Fel]ah 

CornCowpeas 
Watermelon 

Pou rd I 

Squash
Sweet Potatoes 
SmaI] Tomatoes 

Interviewed 
did not 
plant 

---- 1.25-2 ha. 

Same 
Feliah 
Cowpeas 

WtreoWatermeon 
Hibiscus 

Interviewed 
did not 
plant 

-am 

1500 m 

Cowpeas 
Melon 

Fel l ah 
Wdtermelon 

Sam 
Cjrn 
Pourdi 

Copweas 
Watermelon 
(this farmer 
only grows 
watermelon) 

Sorg--um 
Cowpeas 
Watermelon 

Thiotandi 
Okra 

Diseases & Pests 
----

Grasshoppers 

Inputs Used (Fert., 
etc.) 

Planting:Timing
Who 

Insecticides Seed 

treatment 

----

----

----

-ricta 

DecemberFarmer & ------ ---­
---- ----

Crickets 

Practically all
the crop 
destroyed by
the aboveteceaber 

wives Family 

Fencing: Timing 
Who 

Weeding: 
Timing 
Who 

No. 
---- ---­ -

.... 

Harvesting:T m i rng 

Who 
-- -.--.-

.... Hatch-ApFrri
Farner A ---­

.. 

-

Storage lethaod 

w ive: 

Ott head s 



FONDOJ SORI MALE MIBOTO BABABE BOLO IXY;O N;OREL TIEIJI. 

Marketed/Consumed ---- Consumed 

Use of Straw 

XIIII. DIERI CROPPING PATTERNS ---- The village 
has not 
cultivated 
Dieri for 
the last 
5 years 

Rainfed Some farmers 
lost all 
their crop 
for lack of 
rain 

No Millet 
this year 
Only 
traditional 
Watermelon 

Not used for 
10 years 

Farners 
unable to 
plant 
(conflict wilth 
perineter-last 
planted 4 years 

Area Grown .5- ha 

but has 
3 parcels 
not all 

---- .5-i ha. 1-2 ha. 

ago 

planted 

Ln 

Crops Grown 
(Millet & Sorghum) 

Varieties 

Watermelon 
Cowpeas 
Hibiscus 

Demiri 

(70 days) 
Fellah 
Gnirk-ico 

----

Watermelon 
Cowpeas 

Hibiscus 

Demiri 

Millet 

Fellah 
Niobougou 

Watermelon 
Hibiscus 

Millet 

Cowpeas 
Watermelon 

Fella 

Millet 

Hibiscus 
Cowpeas 
Mel on 

Demiri 

Diseases & Pests Aphids 
Termites 

Grasshoppers 
Termites 

Borer 

Birds 

Inputs Used (Fert., Insecticides, 
etc.) 

Land Preparation 

Seed 
treatment, 
no fertilizer 

---- Seed treatment 
(1lkgs.) 
no fertilizers 

None 

Plant-ng:Timing July ---- August With first ----

Who ---- Farmer 

wives 

& 
rains 
Family 

Fencing:Timing 
Who 

None 
. .rr 

---- Branches 
" 

None 
- ---­

----

Weeding: 
Timing 
Who---

No. 2-3 times 
---­



- - - -- - -- - -- 

Ih-vesting: 


Timing
Who 

Hilling 


Storage Method 


Marketed/Consumed 

Use of Straw
 

XV. BA3 FOW)E 


Types of Crops 

Wild Arnimals & Birds 

WIP.F_#_* 


Types 


LiJ ARLD 
Availability 


Economic 

li I] i7at ioI-

FONDO)( 

Harvest not 

good 


Women-

On the 

panicle 

Consumed 


O 


Wild 
fruits 
brought in 
b-, Moors 

Balanites 


None 


If available 


wo1,](1 grow 


SORI KALE 

Farmers 


interviewed 

did not plant 


Rabbit 


Boars 

Ducks 

Some 


Don-'t-


v'xpoi t 


M*ROTO 

1 farmer: no
 
yield
 
I farer: Nov. 
250 kgs. Fellah 
150 kgs. Millet 
wife harvested 

O kgs. 
-


On the 


panicle
 

Consumed 

Jujube 


Gigkl6 
Mourtode 


Balanites 


Planted gum 


in Wa]o in 

litirsery 
Will transpl;ant 

to Dieri 

Other trec3 
died.
 

HABAB E 

Farmer 

In the house
 

Consumed
 

Farmers 


interviewed 

did not plant 


No wild life 


since the
 
drought 

Some 

Not.
 

exploi ted 


BOLO D(KGO 


-


Jujube 


Balanit.es 

Mourtode 


Diabe
 

All died 


N°GOREL TILIEIJ. 

-


Farmers 
interviewed
int
did not plantplant
 

none 

Balanites
 

Jujube
 
Gig6l6
 

None 
 100 trees in
 

a plot
 
"Projet 
Regeneration"
 

none
 

http:Balanit.es


---- ---- 

---- 

---- ---- ---- 

- - - -- - -- - -- 

---- ----

---- 

E FR 


Names 


CITRUS 


.BANANAS 


O 


3ANGOES 


DATE TREES 


OTHIERS 


LIVESTOCK 

goats: No. 


Diseases 


Feeding Practices 


Sheep: No. 
Diseases 

FONDQi! 

Kelli 

Balanites 

Gawdi 

Thiangi 


None 


None 


None 


Village Farmern 

20 6 


I 

SORI MALE 


Nkone now 


Last lot
 
did not
 
yield
 

Tried but 


never 

produced 


None currently 

Last group 

of trees
 
did not
 

lave a
lrJeld.

severe
 
termite
 
problem
 

Village Farmer 

tumerous 1 


Grazing 

open past ires 

HNumrous 12 

m BOTO 

Gig6le 

Namadi 

Boulby 

Barkewy 

Gawdi 

Planted 

Neem 

prosopis 

(5 ha.).
 

Pone 


Norne 


None 


-


Village Farmer 


1000 10 

Tiro 


Fecco
 
Di off6
 

1000 2 
Fec:co 

HABABE 

Balan ites 
Gawdi 

GonakJer 

Trees arp 

some distance 

from tie 

village
 
(25 ka)
 

None 


None 


None 

Village Farmer 


700 0-3 


Grazing 

open pa-ture., 

800 0-3 

BOLO Do0G0 

Forestry
 

project: 
10 ha. shade 
1 ha. fruit 

Djalanbarei 

Gawdi 

Balanites 

Kell34 

Ebony 

Jujubu 


None 


None, will 

be part of 

forestry 

project
 

None 


-


Village Farmer 


80 physiological 


infirmities 


If slho!tage of 

food-ise 
sorghum 

1 ice st.alks 

37-R0 
C4 ;!:mi
 

N. ;: rItfI( 

N 'GOREL T IEN LL 

Gawdi Gawdi
 
Guellode (Acacia
 
Jujube nilotica)
 
Baanites
 
Koyll from
 
Senegal
 

In the garden
 

Existed with None tried
 
resarch
 
station
 

3 trees near 10
 
house
 

5
 

-


Village Farmer Village Farmer
 

60 0 100 0
 

Gale, Pietin
 

Open, free 
graz i ng 

50 0 600 3 



---- 

---- ---- 

Feeding Practices 

Cattle: No. 


Diseases 


Feeding Practices 


Donkeys: No. 

Diseases 


Horses: No. 


0' 

Diseases 


Birds
 

INTERACTION BETWEEN SEDENTARY 

FARMERS AND NOMADS 

FONI)OJU 

0 

1 0 

2 


Moors camels 

damage the 


crops, 

Moors cut 

tree branches 

to feed 

animals 
Exchange 
wild fruit 

or millet. 

SORI MALE 

Grazing 

open pastures 

10 1 


Grazing open 


pastures and 


forage 

50 0 

5 0 


NOTE: Village 
donkeys (not herded)
 

M'BOTO 

4O 


Nedo 

Thiarou
 
ieedo 
14'balere
 
Kourel 

30 

Juko 
Tietale 
Fira
 

3 

Juko 

1BABABE 

Grazing 

open pa.tures 

200 0 


Grazing 


open pastures 


200 0-1 

35 0 


Syntjiotic 


exis.ance 

Each side 
respects the 

law. 

There is 
competition 

for water and 

pastures, 
Trhere ha:s been 
some cI op 
dareiige but, 
always 
set tI ed. 

BOLO DOGO 

Sorghu-

Corn, trice 
Food shortage 

All died; 


200 before
 
drought 

Use pastures
 

as forage:Beiweldi 

Thiondi
 
ol ogopo 

Animals (camels 

cattle, donkeys) 


eating crops 
and graze in 
fields. Ex-
change millet 
and rice for 
butter, neat 
and milk. 

N'GOREL TI EEI. 

Open, free 
grazing 

All died 20 0 

Botchelism 

Open grazing 

some forage 

3 0 10 0 

2 0 10 1 

Camels big Little to no
 
problem positive
 
(damage). interaction. 
Nomads come Camels cause E
 
down to buy lot of damage
 
tea. to their crop:
 
Exchange
 
other products 
also.
 

are a serious
 

problem in
 
the fields.
 

No interaction 

Free roaming 


camels 
(unattended) 

cause heavy 

daniag;- in 
the fields, 


Competition for 
water out of 

one well. 
Animals* 

damage crops. 

Nomads 

sell mll]k. 

Nomads buy 
mil]eL. 



FONI)OU SORI MALE m BOTO BABABE BOLO DOGXO N'GOREL 11 -ENEL 
FISHING In rainy 

season for 
consumption 

Traditionally 
it is a 
fishing 

village 
flow they fish 
about 1 hour 
a day 

lhe I'iver 
yields very 

In rainy 
season for 
consumption 

Do part time 
fishing for 
household 

consumption 

Important 

throughout 
year 

October best 
Line 

Will sell if 
they cath 
more than they 
can eat 

Very important 
to village
Sell to ot'cr 
villages 
October best. 
time, just 
after rainy 

season 

Fishing was 
important, but 
is no lorger 
worth it 
IF they have a 
good catch, 
will sell 

little fish Fishing village 

OTtlER SOURCES OF INCOME Use t.obe a 
janitor in 
Iakar 

Lot of 

migrants 
Nktt, France 

Fishing 

Pension 
10% of village 
migrated 
Many work in 

Germany, U.S. Senegal 
18-35 yrs:80% 
sell milk 
(wives)' 

Seasonal Migration Migrate 
after 
harvest 
O 

kurneros 
emigrees: 
17 In France 
and about 

100 in 

305 of the 
village men 
elsewhere 
in West 

Africa 

---- Involve may of 
the young, 
active persons 
in the village 

West Africa 
Where -----

Local Off-Farm Employment Wood 
selling 

Charcoal 
producers 

---- In the 
village 

---- Work for 
SONADER-

Many work in 
Bogh6, 

uard. Nouakchott 
oranic 

teacher 
and Senegal 

Farm Laborer- ---- ---- ----Remittances Son sends Rely on 30-80 urdday ----­
---­

money the for milk sold 
Pensions remittances Brother sends 

Some pensions him money 

Remittances 
from emigrants 
important to 
his village: 
lDevel opment 
fund from 
eurni grants 
helps build 
mosque, well 
dispensary, 
and( school. 
Pelns ion 



F-014101 SORI /I.EMAL! *!]YO I tAIIAII" IiI)AJ )OGO t *GOREL I I 111 I, 

CIIFD1 T 

Sources No credit 
association. 

SONADER 
(materials) 

SONADER 
(nmaterials) 

Have coop shop 
but. don't give 

Coop shop wi II 
lend money, 

SONADFF 
none other 

Fand Iy Loans given cred j t sugar and 
menmers by local rice 
work in merchants. Sel I sorghum 
other to coop in Feb/ 
vitlages. March 

Buy rice or 
sorghum in 
Sept/Oct.. 

ENERGY SOURCES Wood fuel Wood fuel Wood fuel Wood fuel and Wood fuel: Wood fuel Wood fuel and 
mostly from and some charcoal Gawdi charcoal 
Senegal charcoal Balanites 

collected Dial aubane 
by the Grewia bicolar 
women arid 
children 

-11
0 AREAS OF RESEARCHI 

Elici ted frciifFarmer 
Constraints Need pu) The lack of Water access. Lack of adequate Want to expand Lack of food. Insufficient 

for well, 
Need fences. 

water for 
ir, igation is 

lore education, 
Lack of food 

and appropriate 
material and 

perimeter, 
is small, 

it Machinery 
tools for 

or food in the 
village. 

Lack 
material 

a serious 
problem. 

in March-June. 
Tools to work 

equipment to 
reduce the 

Crickets qre 
real problem 

labor. 
Motor pump. 

Lack the 
production 

for making 
fences, 

Grasshoppers, 
crickets and 

land with. 
Need fertlizer. 

labor burden 
and improve its 

in Walo. 
Pump broke dowr.. 

Want Peace Corp. 
Fence. 

input. 
Gatden pump 

Water to other insects Want a dam irn efficiency. Problem with Tools for lz too old 
irrigate, have badly marigot (built. The irrigated SONADER and gaiden. (7 years) 

damaged 1 but washed area is very fertilizer and and broken 
crops. away). 1Imi ted. gasoil-didii't down. 
Boars have 
damaged 

Wcnien want 
grinding 

The lack or 
deficiency in 

pay 
Too 

SONADER. 
many parcels, 

They 
seen 

have 
any 

not 

crops. mill. the availability pump doesn't effective 
The amount of household have capacity. research in 5 
of labor arid drirking Lack cf millet years. 
arid the age water. seeds and overall 
of farmers seed shorLage. 
is a Tools to 
constraint. eul tivate. 
There is no 
extension 
wi th regards 
to fruit 
tree (or 
orciard). 
Tlie rice 
cycle is 
too long. 
Tie farn'i rs 
c ini:;de: 



-'OUD)01 

Recommendations 
Interventions 

or Early 
maturing 
varieties; 
they have 
fellah and 
cowpeas, 
dimeri In 
70 days 
1hioandi: 
60-70 
days. 
Especially 
want rapid 
varieties 
of sorghum. 

SORI MA.E 

of 
extension
 
he] p a 
serious 
factor
 
contributing
 
to the 
overal 1 
low
 
production. 

Would like 

varieties 

that require 

less water .
 
Better met.hods 
to control 

the insects 

and birds. 

Better 

disease 

control, 

Appropriate 

machinery 

and crop 

techniques 

to imp-ove 

the labor 

efficiency.

Develop crop 

varieties 


(rice in 

particular) 
that have 

short 

maturing 

cycles, 


me'Bo 


Need short 

season on 

corn . 
Find a way 

to build .a 

dam in 

marigot. 
Find 

productive 

varieties 

to make 

production 

sufficient 

for 

consum)tion 

in village. 


HARAIII: 

Would like to 

have a high-

yielding short 

cycle rice 

variety in 

order to 

ensure 2 crops 

per year in 

the per'imeter. 

Fellah 

varieties 

with increased 

yields and that 

are bird 

resistant. 

Improved 

millet 

varieties. 

Would like to 
see some 

r-age 

researc .
 
Would like to
 
see
 
reforestization
 
in the Walo
 
with
 
appropriate
 
and fast
 
growing
 
trees for
 
fi rewood.
 

Bo)._o
H .. _;) 

Early maturing 

varieties .
 

To get bFck 

the varieties 

they've lost 

i.e. millet. 

Control of 

water. 

Protection of 

crops. 


H_'*;OREi. 

Prefect at Bogh 

wants researcilh 

to focus on 
early natur Jng
varieties. 
Vegetable seeds 
Millet 

"rii
 

They want high 
yielding
 
varieties with
 
short cycles.
Want, high 
yielding rice
 
varvieL~es.
 
Would like to
 
see direct
 
sowing of rice
insiead of
 
t.rarieplantng.
 
Welcome crops
 
yems crias
 
systens trials
 
ivOrder to
 
have two crops
 
per season (at
 
presnt are 
an rhu) 
ard orglum).
 



SUHARY OF RESULTS FOR FARHING SYS1EIIS RECONNAISANCE SURVEY 

Variables 
OLO(0LOGO DARFI. BARKA DAR ES SALAH N'BAR WADJI/ TEXANE GANI 

KAIRE 

L Village 
Charateriatioe 

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

Schools :Public (P) Korani (K) 
College (C) Private (S) 

Number Classes 

2000 

304(F) 

I(P) 

3 

1440 
180(F) 

1, Bilingual 

3 

1980 

198(F) 

(P) 

700-800 

115(F) 

1(P) 
under 

construction 

3 

2200 

350(F) 

I(P) 
I(K) 

I(S) 

8(P) 

1500 

200(i) 

1(P) 
2(K) 

2 

a 

Health Clinics 

Pharmacy 

1 (PHI, 

projected) 

----

1 dispensary 

None 

1 (not 

equlped) 

----

----

----

10(K) 
1 PHI 

Projected 

1 fully 

operational 

Markets 

Govrirnent Shops 

Access to Roads 

Permanent 

1 boutique 

----

Dry season 
road 

Permanent 

6 shops 

District-Chief 

Agriculture 
Extension 

Bad-in -ainy 
season 

----

1 boutique 

----

Fairly good 
year round 

----

Dry season road, 
otherwise river 

Permanent 

12 boutiques 

Arendissement, 

pLuS 
numerous others 

Dry season road, 
water access 

Permanent 3 

Gendarnery 

CusLons 
Others 

Dry reason road 

Access to Water 

Cooperatives 

5 wells 

(2 saline) 

----

6 wells 

I drinking water 

WIonmels coop 

River only 

Several 

access 
3 (not used) 

2 

6 wells and 

mllrigot 

1; 90 menbers 

3 wells, 

river 

Hilling Operations 

Gov. Project Intervenl.i(,-. 

----

Did have 

SONADF.R 

No 

SONADER 

1 (broken 

down) 

SOIADER 

0 (use the 

one in Dar 

Es Salam) 

SONAD*ER 

1 

l Rice huller 

SONADER (Base) 

3 for Sorghum 

3 for Rice 

c-ONADER 

Other Projects Peace 

Corps 
Italian Project 

for per imet er. 
CAFItI I" A-weI Is 

Peace Corp, Peace Corp Croi.;sant Rouge 

Peace Corp 

II Demographic Characterlstics 

T r il( 

(Rundown 
Village) 

:11 1 , 1 12 

---- Very lot 
VJ l ,t, 

I 44"' 

Prorperous 
Pr u 



('21.0 -(;() I'- . I- -ARKAIAHFS SAAM t'! A. WAII./ 
K<AI I1.: 

'r-KAJI: GAU l 
-

Region/District 

Size of Household 

No. of Wives 

No. cf Children 

No. of Other Household 

Education of Farmer 

Age of Farmer 

Adults 

Brakna 

----

----

Partially 

educated 

65 

Brakna 

10-12 

1-2 

6-10 

0-2 

Reads/writes 

little 

late 1O's 

Wolof 

Trarza 

9-10 

1-3 

8-9 

No formlI 

education 

53 

Trarza 

15 

2 

6 

5 

No formal 

education 

40 

Ti arza 

20 

3 

18-20 

5-6 

Educated 

48-

Trarza 

15 

1 

10 

4 

III. Farm 
Characteristics 

No. of Parcels 

No. or Walo Fields 
Mauritania (M) 
Senegal (S) 

H. 

Village Farmer 

Yes 

Yes 

----

3 total 

Yes 

.7 ha. 

Village 

----

Yes 

Farmrers 

2 ha. 

Village Farmers 

Yes None 

Village Fanaers 

Yes 3 fields 

large
land 

Village 

Yes 

S. Yes ---- Yes 9 ha. Yes Yes Yes 

holdings 

Large None 

No. of Falo Fields M. Yes No Yes 2 ha. Yes --- Yes 

holdings 

1 field Yes 

S. 

No. of Fonde Fields M. 

S. 

No. of Dieri FieldsFr. 

S. 

Yes 

Yes 

Yes 

Yes 

No 

----

Yes 

Yes 

No 

----

None 

Yes 

Yes 

None 

None 

---

Yes 

----

Yes 

Yes 

None 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

900 m. 

Yes 

1 ha. 

0 

0 

0 

Yes 

Yes 

None 

Yes 

None 
Types of Cultivation 

IV. Cropping Patterns 

Major Crops Grown Haije 

Soreliljn 
Mi Iet. 
Ctwg;-as 

Tom;,I.(,e; 

(*I+aa 
" ig 

I 

Den,llIi 

"XiI.F.l ,1m 
WaIlemei 
(I a 
(:owpe;i's 

Ha:e 
a:I 

liii. a:,i: 

oit.tl 

forgIzhln 

Cope;as 
e otal.es 

l;laitfti 

wi l I a 
ltlI (,Lnt1 laI 

V(e1 

Rice 

.orgla;l,m, 
Kim! 
Cilaia:;h(.oWJ'eiiji 

I teari 
Watvianell l :, 

Rice 

Maize 
e.tar 

lpwiea 

Me I.o il. 

:4'tvt l(.ict(,ets 
(I"ra 

"'(1, I lii 

Rice 

Cowpeas 
So t&,r ghuan 
Hillet 
Hai j e 

'kla.iJl 

Z11I4 in 

(.ra 



---- ---- 

---

Length of Fallow for Dieri 


Dieri Last Planted 


l)ieri Last Harvested 


Walo Last Planted 


Walo Last Harvested 


Foride Last Planted 

Fonde Last Harvested 

'JSequence of Crops for Perimeters 

V. Irrigation Syatems 

Type of Perimeter 


Perimeter Area 


Farmer's Cropped Area 


Pump Origin 

Poiiqi Make/Size 

Maint enance 

01.0 OLO;O 

1981 


1979 


1985 


1986 


1970 


1970 


Previously 


grew rice, 

now grows 


nothiing.
 
Note:
 
1 perimeter 
last planted 
in 1981, the 

other in 
19811 

2 perimeters 


Setal] 


total 43 ha. 


0.1-0.1 ha. 


U. K. 


iste IlI2 

SOIAIER 

DAREL BARKA 


Corn 


Sweet Potatoes 

Zucchini 


Tomatoes 

Melons
 

1973 


1975 


1983 


Used to do 

2 seasons 


nothingand 


Large: 1985 


250 ha. 


.2-.7-5 


France 


Italy 


Agroni; vm 

SONAD+. 

DAR ES SALAM 


Be] eye 


Pourdi 

Samba Souki 


1950's 


1985 


1986 


Rice 


3 perimeters 

Small 


3x20 


60 ha. 


0.16 - 0.11 ha. 


2 Italian 

1 DuLch 

VMH; (2 cyl) 


2 cy]
 

SONAI)ER 

NBAR WADJI/ 


KA I RE 

5 years 

1981 


1979 

1985 


1986 


1970
 

1970 

1) Rice 


2 s'malI 

1 small
 

25x35 


20 


0.225 


0.265
 
0.25
 

2:1&4 years 


CAPIIARI 


all 2 cyl 


SOIIAII[R 

TEKj .IE GANI
 

Hibiscus
 

Tomatoes
 
Watermelons
 

Sorrel 

1982
 

1985 	 1985
 

1986 	 1986
 

Rice 	 (1) Rice
 
vegetables
a er
 

corn 

3 perimeters About I 

perimeter 

Small Small 

28-10-20 	 22+5043+5
 

+3+20+17+
 

(51)= 171 ha.
 

13 parcels 	 0.16 ha.
 

(2) Italian 	 Italian 
(1) German 	 British
 

German 

2 cyl 	 1 & 2 cyl 

.NADEH 	 SONADEII & 
private
 



---- 

---- 

---- 

---- 

Operator 

Availabilit.y of Parts 

Canals Lined 


Condition of Canals 


Rainfall increases:
 
Abandon/Stay 

VI. Rice 

Uater Application Frequency 


No. of Cultivations 

Varietie; 


Other Crops in the Field 

Diseases and Pest.s 

nlnil; Used (Fel t. Insect iiide, 
etc. ) 

O.0 ()I.o(,;O 

None 

Very 
difficult 


Unl mned 

Deteriorating 
Note: 1 

private 

perimeter of 
25 ha. last 
planted in 
1978 

Have not 
planted rice 
due to lack 
of funds and 

functioning
 
pumps.
 

DAI:., 1.ARKA 

Local 
i)umf i 3 t 

Difficult 

Unl ined 

Irrigate some 
parts by 

grav i ty
 

1983 last 
time 

Every 10-15 days 


1-2 times 

TNA 


IKP 

Cotpeas 

Vegetables 

Sorrel 
Okra 

Insects 
Crickets 
WI rid 
Borer 

UIIEA + 
pIh ciphat.e 
fli t afl.el 
I lnt,
:.ioiil 
Ii .i . hi.; il i iI , 

S4I1 t nt owiiit 
of iic.e I& fi:lt. 

DtAR ES A . 

3 

SONADER provides 
(out of' Tekane) 

Unli ned 


0.4 ha. 

Every 17 days 


Once/year 

Chiuchungway 

IKP 
Tishun Native 
TN1 

None 


Borers 


Frt. iI i zer 

P appli icat ion_-; 

5O kg:; 0.1 ia. 

;ipi,alI er 
II ani.:;pI antl. ,idi( 
a . t gil ii i i1 

nI 1A1 WAI). / 


KAI F.
 

2 
1 

Dilficulty in 
obtaining parts 
Have had no
 
purap trouble
 

Unl med 

Fair/ 
good
 

Kaire 
9 sacks=.81 tons 
others =.9 tons 

Keep flooded 


Mne 


Did not know 


None 

Bird. and 
animaai:n were 
a piobl em 

URFA: 
1. ,. :aukS/ 

lat (:t.l 

TIKAN; GAJI 

2 Various 

LasiIy From osso 
available 

Farthern, Unl ined 

unl i ied 

Good Poor 

Farmers have 0.66 ha.
 
grown rice
 
for approx.
 
19 years 

Every 2-4 days Every 15 days
 

One Once/year 

Tistiun Native TW 
TNI IKP 
11w KSS 
IKP 

None None 

EI)i.s blanc Borers 
Borers Insects 
Groasshoppers 
(Itler .Nsects 

(hit- farm adi Pho:;plial.e: 
ion:jec icide i4 kgs/pl(ot 
but. did 1101 Ute- U EA: 
iI. . kgs/plotAl~rllil ltiln
 
I' ht, ;p ti al e ( t')
 

1Il A (0i) 

i-0 kF/Ia. 

http:sacks=.81


---- 

---- 

---- 

---- ---- 

--- ---- 

---- ---- 

---- ---- 

---- 

---- 

---- ---- ----- 

--- ---- 

---- ---- ---- 

---- 

---- ---

Amount 

Timing 

Fencing:Timing 


Who 

Land Preparation (ech. 


Timing 

Planting:Time 


Who 

WeedIng:Time 


l'ho 


Harvesti'ng:Timing 


Who 


reshing:Timing 


Who 


Storage iettod 


Milling 
Marketed/Consumed 

Use of Straw 

or Man.) 


01.0 

--.
 

O1.O(1O I)AREL 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 SAI.AM 

Manual 


June-July 


Family 

Obtained 


27 scaks 

Family 


In sacks 


in. stores 

To pay SONADEIP: 


53 sacks 

The rest- is 
constimed 

NHAR WAIJI/ 


_E
 

-


None 

Manual 


April-June 


Sept.ener 

Family 


Farmer 


January 


family 


Family 


In sacks in 


the howse 

To SONADER: 

1 ::at:k . 
IIe lest is 
coll:;tlrned 

i-ned 

TEKANE 
 GANI
 

----	 None 

Villagers
 

Manual - group 	 Manual
 
work
 

Takes 2 	 Men &
 

orntis 	 labor 

September: 	 July-August
 

Some broadcasting 

Farmer & 	 Family 

laborers
 

2-3 times 	 Used STAH (a
 
selective
 

herbcide)
 

Farmer &
 

laborers
 

It takes 3 	 October
 
weeks
 
Farmer &
 

Iaborers
 

Right after
 
harvesti ng


SOIJADER
 

In sacks 
 In sacks
 

at home 

----	 Mechanical 

To SONADER Marketed in 
and for Rosso, CSA 
consit,,ption 	 Part, 

consumed 

Collected for
 

the. aninals 



VII. IRRIGATED SC)IOPGJH 

Yields 

01 OL.C;O 

Perimet.ers 

not, planted 

DAREL 13ARKA 

Some gre, It 
SONAER 
wC41ldn*t 
let them 

iAR ES SAAM 

Farmers 
interviewed 
did not plant 

.WBAP WA.JM,/ 
K.AIF . 

Farmers 
Jntervie;4ed 
did not plant 

TEKAHF:TE 

Farners 
inter-viewed 
did not, r.lanrL 

GANI 

Some farmers 

planted as 
wind breaks 
for 

vegetable 
ga dens 

Water Application Frequency 

No. of Cultivations/Year 

vey litlie 

does not do 
well like rice 

Var.eties 
-

Other Crops in the Field 
in the gardens 

Diseases & Pets-­

-­j 

Inputs U ed 
etc.) 

Amount. 
Timing 

(Fert. insect.Jicdes, 

---- --

Land Preparation (type) 

Timing 
---- -

byby hand 

Plant ing:Timing 
Who ..... 

Fencing: Timi ng 
Who 

----

Weed 1rig:Timing 
Who 

---­
---- -- --­

Itarvest.ing: Timing ---­

Threshiri:Timing 
Yl o .---- -- -- -

Storage Method 

Mi I I]ing ----

Ma rk e t.ed/ Const inied 

Use of' St.raw 

VIII. IRRIGATED CORN Pe. 
nl. 

imeter 
a]tild 

---- Farmers 
int(rv iewed 

ii 
I 

, 

Fatiet--
ilnlltev ilwi( 

ti'Ii 'I ,;j 

Fat niezr 
itit v Ivi :.,wd 

tl ii ' 'I .'I 

Farmers 

ittl.e v iewed 

( it nt 'lw 



---- 

--- 

---- ---- 

---- ---- 

---- ---- 

---- ---- 

---- 

---- 

IX. MARKET GARDENS 

Water Source 

Location 


Crops Grown 


I 

a) 

Marketed/Consumed 

Independent/Cooperative 

X. RECESSION SORGIJN (Walo) 


Area Grown 


No. of Days Flooded 


Varieties 

Other Co(,p. in the Field 

OL O1OGO 

(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 other 

vegetables 


Consumed 

2 coGp's 
(1 Halpoular 
1 Moors) 
pump has 
I cyl., 

2-15 ha. 

15-90 days 

from July 

Sani Red 

flan& White 
Thiotandi 

Cowpeas 


DAREL BARKA 

Marigot, 

mo-t.or pump 


Cabbage 


Lettuce 
Fggplant 

Tomatoe. 

Onions 

Not 

inundated 


DARES SALAM 

Converting a 
20 ha. perinmt.er 
to a garden
 

River 

Near the 


river
 

1-5 ha. 

2 months 

Fe]lah 

Sank 
Sewil 
N'Darier 
Sauibo souk i
 
Dab i ty
iariam Fat.y 

Millet 
(Ili il,tandi ) 

N'BAR WAI)JI/ 

KAI [a. 

Garden 

Pump from 
river 

Riverside 


Onions 

Lettuce 
Cabbage 

Potatoes 


Marketed 

Same pumip as 
for the 
perimeter 

Farmers 

land it) Senegal 

TEKANE 

River (pump) 

Riverside 


Cabbage 


Potatoes 
Beans 

Orcions 
Tomatoes 


Marketed & 

consumed 

Cooperative 


2.5-3 ha. 

30-50 days 

Sa -----

FelIah 

Cowpeas 


GANI 

River (pump) 

Near the river
 

Potatoez
 

Corn 
Tomatoes
 
Onions
 
Cabbage
 
Hibiscus
 
2.5 ha (rivate

peri meterl 

Tomatoes
 

arke~ea in Rosso 

and Nouakchott 

Private and
 
cooperatives 
women have 
6 ha. of 
gardens 

3 ha. 

Sambo Souki 

C-wpeas
 

Watermelons 
S Vash 
Zicit)Ii 

http:perinmt.er


---- 

---- ---- ----------

---- 

---- ---- 

---- ---- 
---- 

---- 

---- ---- ---- 

---- 

---- ---- 

---- ---- 

--

Diseases & Pests 


Inputs Used (Fert., Insecticides, 

etc., soil preparation) 


Amount 
Timing
 

Planting:Timng 


Who 

Fencing:Timing 

Who 

Weeding: No. 


Timing 
Who 


ItarvesLing:Timing 


Who 

Threshing:Timing

Who 

Storage Method 

Milling 

arketed/Consumed 

Use of St.raw 

XI. RECESSION CORN (Wajo) 

01.0 _01(,0 " 


Smut 

Insects 


Birds 


Animals 

Seed treated 
Also washed 


seed in 

urine (against 


smut) 


Sept.-Oct. 


Family 


None 

I or 2 


Nov.-Dec. 
Farmer, 

men & boys 

Mid-Feb 


to March 

Women or 

family 

Morter 


Consrumed 

Collect as 

forage for 

animals 

Farmers 
interjv ewed 
(id rol ilow 

lARL IIARKA 

Collect. as 

forage for 

an J
lils 

)AR ES SAAM 

Smut 
Crickets 


Camels 


Seed 

treatnents 
1 matchbox 


4 kgs. 


Insecticide
 

50 kgs. around
 
the field
 

October 


Family &/or 


wives
 

None 

none 

Later part
 

of Feb.
 
Farmer & 

family 

Stored on the 


heads 

By the mill 

Consumed 

Farer:; 
in tei v i ewed 
did not. IW 

N' liAR WAJ.i I 
KAI IJ 

Faii'.% 
i nt.erv jewed 
(litdriot El'ow 

"TKAEI 

Aphids 

Griusshopper-s 

Other inLiecl. 

None 

use 


treated
 

seed
 

November 


takes 2 weeks
 
Farier & nen 


None or branches 
Farmer 

8 person days/ 


2.5 hours

1-3 times
 
Farmer &/or 

laborers 

Family 

On the panicle 

Consumed/ 
shared 

Collect. s 
forage for 
arlmla] s 

;Farneir: 
I ILtr-v jewed 
didI1t i., ,ow 

GAIJ I 
"
 

Insects
 
Worms 
Birds 
Winds a serious
 

pr(b I em 

Seed treatnent 
only (packet.s) 

Noveimber
 

Family
 

None 

during two ,wlnths 

Family 

Family
 

Fami I y 

On the panicle 

or sacks
 

Consumed 

Farmers 
i ntev i ewed 
did riot jl-.ow 



-- --

010 OLOO DAREL BAPRKA DAR ES SALAM N'BAR WAIJI/ 

KAI RE 

XII. FALO CROPPING 

Area Grown 

PATIERNS Falo last 
planted 15 
years ago 

1 ha. 6 0m X 60m 

Types of Crops 
Maize Maize 

Cowpeas 

Sweet Potatoes 
Watermelons 
Squash 

Cowpeas 

Watermelons 

Diseases & Pests 
Insects 

0 

Inputs Used (Fert. Insecticides 

etc.) 
Land Preparation 
A m o u n t 
Timing 

. . ... 
-

None 

Aphids 

None 

Planting:Timing 

Who 

Fenceing:Timlng 

Who 

Weeding: No..... 
Timing 
n0o 

Who 

----

----

----

----

----

----­ .... 

---- Novenier 

Famaly 

Inadequate 

branch 
earnfler 

On e 
Farmer 

Harvest: Timing
Who 

Threshi ng: Ti ming 

---- Fam I y 

Who 

SSo-age 
--

Hll Ijng 

Marketed/Conumed 
Consumed Consuim-d 

TEKANE GANI 

Up to 2 ha.
 

Sometimes 
 Sweet Potatoes
 

Cowpeas alone Tomatoes
 
Others: highest Cowpeas
 
Maize & Cowpeas Maize
 
Lowest- Squash
 
Sweet Potatoes Zucchini
 

Okra 
Sorrel
 
Hibiscus
 
Hakka
 

Insects 
 Termites
 

None 
 None
 

November over
 
two months 
Farmer
 

Once 
Farmer & 

I aborers 

Family
 

Contmed; 

,11rplus 
shared. 



Use of Straw 

XlII. FONDE CROPPING PATTERNS 

Types of Crops 

01.0q 0I.OG2 

-Some 

Last Planted 
15 years ago 

I)AI{. B3ARKA 

Didn't plant 

FAIS SAIAM 

as forage 
for the animals, 
the rest left 
in the field 

Farmers 
interviewed 

did not 
plant Fonde 

WB~AR WAr.LH/
KAI IU: 

Fodder for 
animals 

Villagers 
hWve not. 

planted 
Fovde for 
at least. 
15 years 

Area GrownNot 

IAKANI-P 

Coliected as 
forage for 
animals 

known 

Sorghum 

(.AMI 
.. 

Farmers 
Interviewed 

have not 
planted 

Fond, for 
several years 

(Fellah)Watermel un 

Diseases & Pests 

Cowpeas 
Squash 

c 

Inputs Used (Fert., Insecticides 

etc.) No-eNone 

Planting:Tlming 
Who 

Fercing:Timing
W/ho 

Weding: No. 
Timing 
Who-- -- -

larvesting: 
Timing 
who 

Storage Hethod 

HarketLed/Consumed 

Use of Straw 

XIIII. DIERI CROPPING PATTERNS Farmers 
interv iewed 
did not plant 
Last plart.ed 
5 years ago 

laven't 
pl ant 
.ice 
1973. 

Farmers 
interviewed 
did not plant. 

Farmers 
land in 
Senegal. 
l.M:.illQaut 
Ii years ago. 

Farmers 
interviewed 
did nut plant 

Farmers 
Interviewed 
did nut plant 
marniy because 
of tlre severe 

Area Grown 
bird problem 

(Millet & QYrghm) Fellah 



----

__ 

----

___ 

---- -

---- 

---- 

Varieties 


Diseases & Pests 


Inputs Used (Fert., Insecticides, 

etc.)
 

Land Preparation
 

Plant ing: Timing 

Fencing :Tiniing

Who
 

Weeding: No.
 
Timing 
Who 

00
 
N Harvesting: 

Timing

Who 

Mill ing 

Storage Method 

Marke ted/Consumed 


Use of Straw 


XV. BAS FOM)E 


Wild .nimals & Birds 

_wJg ELP_
 

Types 


OLO OL(GO 

Farmers 
interviewed 

did not 

plant 


Boars 
Gazelles 

Monkeys 


Jujube 
Balanites 

DARE[. BARKA 


_--


Fonic 
Balani tes 
Jujube 
Gigl,6 

abl, 


P :,.,ri
 

DAR ES SALAM 

Farmers 
interviewed 

did not 

plant 


Monkeys 


Jujube 

Balanites 

Tanarirs 
Pagui ri 

(Fctio)IJi 

N'BAR WA1JI/
KAiRE 

Waterme]ons 
Peanuts
 
Cowpeas
 

Farmers 

interviewed 

did have such 

land 


Boar, 

Jackals 

Monkeys 

Children 
collect wild 

fruJt 
Balanit.es
 

juh 

TEKANE GANI 

_-_
 

Farmers Farmers 
interviewed inter-viewed 
did not did not plant 
plant
 

Dears damage
 
crops 
[).cks eat the 
grains.
 
Boa rs 
Jackals
 
Ducks
 

Sreal I wild Balanites 
fruit. Jujube 
Pal anites 

http:Balanit.es


- - ---

1 RABIC---

Availability 


Economic 


Utilization 

IM.LS EMI J1E() 
Names 

0 


CITRUS 

BANANAS 


MANGOES 


DAIY TREES 


'TIERS 


01.0 O.OGO 

Plenty 


None
 

Gonakier 

Acacia 

radiana 

Bauhinia 


None 


None 


10 


DAREL BARKA 

Died out 


'73-'74 


Use t.o 

harvest gun
 
Would plant
 
if they had scme 

Gawdi 

Balanites 

Acacia senegal 

Jujube 

Gonakier 


T'ilouki 

Koyli 


Use to grow 


bananas, 


and mangoes,
 
but all died
 
last year due
 
to lack of
 
water.
 

See above 


See above 


DAR E-S SALAM 

The drought 


killed many
 
of the trees
 
No longer 


tap the 


trees 


Gawdi 

Balanites 

Jujube 

Koyll 


Lemon 


trees
 

50 in 


plantation
 

50 or more 


in a 

plantation 

infested by 


termi tes 


-

NBARW/UXJ),I 

KAI R E 

Many 

Do not exist. 


because trees
 

give no gum
 

Capparis 

colimboza 

Capparis
 
decidua
 
Gonakier 
(excellent for
 
charcoal)
 
Jujub
 
Gigil6
 

None 


None 


None, tried to 

pl;r.n fruilt 
tree:i but they
 
all died probably
 

d';e to termit.es
 

TKt_ 

Some 

Not exploited
 

Gonakier 

Gawdi
 

Very few 


Some 


some
 

Date Palms 


GANI 

Gonakier
 

Lemon trees
 

None
 

Guayave and other
 

date palms.
 

http:termit.es


---- 

---- 

---- ---- ----

---- ---- 

LIVESTOCK 

goats: No. 


Diseases 


Feeding Practices 


Sheep: No. 


Diseases. 

Feeding Pra ;ices 


Cattle: No. 

Diseases 


F Feeding Practices 

O 


Donkeys: No. 


Diseases 


llorses: No. 

Diseases 


Birds 

INTERACTION BETWEEN SEDENTARY 
FARMERS AND NOMADS 

FISHING 

01o0 OLO°GO 

Village Farmers 

60 0 

Open grazing 


20 11 


Open grazing 


32 9 


Open grazing 

mainly 


30 1 

i4 0 

Positive 
interaction 
with the 
nomads. 
The camels 
badly damaged 
the Walo. 
Also, they 
contaminlated 
the water. 

They claim 
there are no 
f ish in the 

DA1&I. .ARFA 

Village Farmers 

100 7 


Physiological 


infirmitjes 
Growth on 
mouth 

50 


Extensive 


open grazing 


20 


Tousser 

Open grazirg 

10 1 


6 

Serious 
problems 
cattle and 
camels doing 
crop damage. 

Fish (riot. 
many) in 
r, igot . 

DAR F SAAM,S 

Village Farmers 

100 (village) 


includes 
sheep
 
Misere
 

Physiological
 

Food shortage 


Extensive grazing 

(see goats) 


Meteorisme 

Food shortage; 
extensive 


grazing
 

50 none 

none
 
Food shortage 

extensive 

grazing 

20 ----

Nasal
 
congestion
 
Stomach ache 
prob] ems 

Nomads camels 
do 
extensive 
crop damage. 

Fishing is 
inort.ant. to 
the viJaget 

WHAR WADJI! 

KA I RE 

Village Farmers 

100 0 


Open grazirg 


0 0 

.... 
Open grazing 


and forge 


2 0 


Open grazing 

and forage 


10 2 


7 0 

There is 
competition 
for resources, 
Camels do 
considerable 
damage in the 
Walo and the 
perimeters. 

No fishermen in 
the v i Iage. 

TE)"ANE 

Village Faruers 

200 0-


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 
wi th camels 
that. have 
destroyed 
up to 60%
 

in the Walo 
and 10% in 
the per imeters. 

Fishing exists 
Ve:y little 

GANI 

Village Farmers 

- 1
 

2
 

---- 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 

0o 


Ln 

Farm Laborer-

RenJ trances 

CREDIT
 

Sources 


ENERGY SOURCES 

OLO OLOO 


Some milk 
is sold. 
Main source 
is charcoal. 

More than 

30% of 

the village 

migrate. 


Charcoai 


production 

None 


SONADER 

none other 

Wood fuel 
Sell 
chareoal 

DARE1. BARKA 


Repair radio
 

and watches 

Sore go to 

Rosso 

Senegal 

Bogh6 

lNtt to 
work 


Charcoal 

production 

is very
 

-important 
source of
 
income
 

soli 

Borrow food 

from 
merchants at. 
no interest, 

SONADER 


Wood fuel 

Charcoal 


DAR ES SAILAM 


fish.
 
Best trne 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 WADJr/ 

KA I RE 

70: of the 

village have 

migrated to 

Nouakchott 

and Senegal 

Some remittances 

pensions 


SONADER 

Reticent in 
giving at 
present 

because 


cooperatives 

have ovel 
100,000 um
 
debt.
 
Some 
C'0nlt c i al 

cyed i t.. 

Wood fuel 

TEKANE 


Many emigrants:
 
50% mainly
 
functionaries
 
and students to
 
Europe, USA &
 
West AK'ica
 

some 

A nunber work 
as laborers
 

Some remittances 
Pensions 

SONADER for 


materials, 
Up to
 
690,000 um
 
per crop 
No carry over
 
debt.
 

Wood fuel 
and 

charcoal 

GANI
 

Sale of fish 

Pensions 

Obtained credit
 

in Nouakchott
 

wood fuel 
ooe 



0 

AREAS OF RESFARCH 

Elicited from Farmer 
Constraints 

OLO O(IOGO 

The major 
piob] em is 
the indebtness 

of the 
cooperative, 
Thus no 
perineters
had been 
planted. 
[.aek of 
water 
(drinking 
water). 
The village 
is isolated 
in the rairy 
season; it is 

inaccessable. 
Pumps are 
broken down 

and lack

equipient 
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. 

[)AREL BARYA 

Water pump:; 
are not 
functional . 

Need 
machinery 
(tracto.rs) for 
soi I 
preparation. 
Neec fence 
around 
perimeter. 
Food shortage 
SONADER 

would not 
let. them 
grow sorghum. 
Insects are a 
problem. 

DAR FS SALAM 

Need more 
education, 
Size of the 
plots are 
too small. 
They have a 
salt problem.
(salinity) 
with the dry 
season crop. 
RBjr, out of 
forage 
between 

April and 
June. 
Do not. have 
adequate 
fishing 
equipment. 
Lack adequat.e 

food.

Ilea]th 
problems: 
dispensary 

lacks 

equipment. 

Need 


machinery 
and reliable
 
pumps to 
extend 
plotsa. 

N'HAP WADJI/ 

KAI RE
 

The major 
constraint 
is the 
indebt.ness of 
the 
cooperative, 
1))ere is not 
enough food. 
The lack of 
education 
and 
educational 
facilities 
for the village, 
Il'ey have many 
halth 
problems. 
Tc Walo has 
a serious 
weed 

problem, 

TFKANE 

Food shortage 
Jrrigatated 
plots are too 
snaI or 
insufficient 
to live off. 
Lack the means 
and equipment 
to work 
effectively, 
Tle yearly 
debt is 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 
ieprove the labor 
efficiency per 
area cultivated. 
SONADER pFots are 
too small to live 
off. 
Price of rice is 
too lw. 
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


OLO 01OGO DAREL BARKA DAR ES SAIAM 

Interventions Require 

short-cycle 
and high 
yielding 
crops, so 
they can 
have 2 
crops a 
year-. 
Would 
like to 
see crops 
that 
require 
little water. 
Need 
equiptent 
to improve 
the labor 
efficiency. 

Recommendations ---- ---- Need salt 

M 

tolerant crop 
or variety of 
corn.Look into the 

cultivation 
practices: 
place corn 
and sorghum 
on the side 
of hills, 

NBAR WAD.I! 

KAIRE 

......
 

Require Improved 
varieties of 

rice 

sorghum
cowpeas 


maize. 

Improved 

dairy cattle. 


TEKAIJE 

Eequire a high 


yielding, short 

cycle sam. 

Improved maize,

sorghum, 

cowpeas, 

varieties. 

Research into 

piscicuture. 

Need effective 

and 
affordable
 
herbicides and 
insecticides.
 
Seed packages
 
with seeds treated 
with fungicides. 
The means to make 
the land more 
prc duct ive and 
I abor more 
effective.
 

GANI 

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. 



APPENDIX C 

TTiMING' OF CROPPING ACTIVITIES 

JAN FEB MARCH APRIL MAY JUNE JULY AUGUST SEPT OCT NOV DEC 

Irrigated Rice 

Land Preparation 

Transplanting 

Harvest 

2nd 

1st 2nd 

ist 

ist 

2nd 

Irrigated Sorghum 

Land Preparation 

Planting 

Harvest 

2nd 

2nd 

Ist 

ist 

Irrigated Corn 

Land Preparation 

Planting 

Harvest 

2nd ist 2nd 

Dieri Corn 

Planting 

Harvest 



APPENDIX C 

TIMING OF CROPPING ACTIVITIES 

Recession Sorghum 

Land Preparation 

Planting 

Harvest 

JAN FEB MARCH APRIL MAY JUNE JULY AUGUST SEPT OCT NOV DEC 

Recession Corn 

Planting 

Harvest 

Falo Farming 

Planting 

liarv-st 



L 

APPENDIX f 

LINKS BETWEEN THE ENVIRONMENTAL SYSTEM AND FARM!NG SYSTEMS 

Breal'downs fnea 
lack ot water Repairs and maintenance 

PERIMETERS INS1IFUTIONS 

Low ive teetsincrasepou redt loar is ar i materiralscots E 
Insufficiert rarrr, ;e'LCE Reduced cropped area arid yields F- J "peril ieters to 
croplan d,-, ..... ...... c ase 1,. )d s Ay. nelod tood Ieeds| [--- '1 DIERI,WAIO, FALO, FONDE " I ieet (| 

TRADITIONAL AGRICULTURE 
Low floods DIRWLO-AO FNDreduce cioplanrid Lack o j
 

Lac Otmigration URBAN
Heavy rarnrJtlasii tlcwo. pastures arid Oestru)Ctio01C01oLcosFR OSHLcause eowot ioatIARM HOUSEHOLD CENTERS 

RIVER 
METEOROLOGICAL 

CONDITIONS 
I alilli,

deceases food supply s 
o 

orfe. 

DOMESTIC ANIMALS I ,e s I 
I {tlIdisci ifilmiale hur ili-ng 

Inskithcent Los~s of herjs 
WEALTH AND' 
W 

redujces or eirrrlinatcIs 

rins rfli ce • diminishes wealth 
R ESERVES widle 

pastures Lack of water Removal of 
causes loss of I Destrctio, ofcoos resources 

herds WILDLIFE J Deslructior of aid rmedrcines 

[ oss of vegelalton Irces e rlv r frlrient 

NATURAL arid shrubs used as oet, foddet arid !fodue i Proiu.1r of witdile 

PASTURES TRANSHUMANT ()veyrarr grasslands 
__ 

Reduced 
ANIMALS I GIRM-MINISTRY OF RURAL DEVELOPMENT 

DIRECTION OF THE PROTECTION I - DESERTIFICArION 
Re'uldon r- OF NATURAL RESOURCES 

taretardscause i Perrls i I 
ross of hids anj wJdife and 

__ I Cofihacls 

L. WOOD: CHARCOAL 

Overgrazingrarigelands 

Overgrazing rangelands 
Degiadlalion of vegetation arid land 

NATURAL RESOURCES 

instiffrcieiii rairsi.;ow wale levels reduce nialural vegetation 
Ileavy rair sl!lastI floods cause erosion on denuded slopes 

- DESERTIFICATION -

Sand encroach|reil{irivasion change texture of sots. reduce fertility 



APPPENDIX E 

Variables 

1. Access to Markets 

SILLA 

small 

center 
8 women 

l)JOVOL 

Large center 

100 wolen 

1N.I IAYA 

Peri ic 

malket 

. 

----

Ll W(*11tA lAt 

KirkeL functions 

a legi oal 

2 

I 

m.arkets 

IUUi. 

1 orket 

Type Of Market Permanent Permanent Only when Pesvianent. Pei maneiLt Permaient 
somethlirg Permaent 

Products Sold Fish (dry, 
fresh) 
Little 

All vegetables 
Fish 
Heat 

for sale 

S,_e vegetables 
Dry fish 

Heat (cow, 
sheep) 

Oil 
Rice 

Tomatoes Cereals gT es 

Hlelon 
Diahady6 
Eggpl antCoEpeatkra 

Corgtm 
Cornmillet 

hla-gi cutos 
Peppl cubes 
Peppr 

Coupea (dry) 
Okra (fresh) 

leaves (NOTE: Fish imr- Co6gplant 
Milk 
Onions 

portant 
source of 

cowpea (fresh) 
Cowpea (dry; 

Rice revenue in village) Flat cake 
Rice (unpeeled) 
Salt 
Dried onions 
Sorgm 
Okra 

II. Items Purchased CVally Rice 

Bread 
Milk 
Fish 

Sormiam 
Coffee 

Vegetables 

Bread 
Coffee 
Tea 

Haggi cubes 

Rice 

Sorghum 
Bread 

Heat (112 

to I kilo-
1 per-ons) 
Nice 

illet 

If women 

don't ,have 
garda_i-,e, 
buy vegetables 

Fish (acstly 

egetables 

(only when 

Tea dry)
dorghtm 

own garden 
doesn't 
produce 
I.e, lack 
of water) 

Items Purchased Every 2-3 Days Sugar 

Oil 
Sugar 

Salt 
Peanuts (from-
Senegal) ..... 

Oil Sugar 
Coffee 
Tea 
Oil 



--III. Food Items Shared 


With Wh----

When 

IV. Food Items Exchanged 


What 

Items Exchanged For 


With Whom 


WFhen 


V. Gardens

Characteristics 


SILLA 


Tomatoes 

Rice 


Other women 


Daily 


I ha 


100 women 

300 meters 

from the 


river. 

First year 

of garden 


along the 

river (faio). 


Each woman 

respons iI e 
fol a parre,e) 

DJOVOI. TAIHIAYA 

o No 

Dil zrent Exchange 
products or credit 

for goods 

Money 


Milk Milk 


Village Herders 


After harvest
 

1 ha maize 1 coop 


4 ha vegetables 1 garden

80 women for each 

(10-4i0 year3) 1/3 village 


Old women I garden 

(volunteers) each family, 

water the 


garden.
 
They get
 
vegetables
 
for It.
 
Men gave
 
land to the
 

women.
 
When there are
 
large tasks
 
(seedinig, weeding,
 
harvesting, making
 
Canals etc.

al I wonien
 
come to help.)
 

7(Covoe.t.ive 

I.EKSEIBA 

No 


No 

-lerders/ 


First year 


for garden 


Each womian 

col tivates 
o n 'wncel 

WOHPOU 


Yes 

Surplus of 


meals are
 
given to
 
other family
 
meners 

Millet 


Sorgltwx 

Milk 


Fish
 
Jujube
 

Senegalese 


Some women 


have gardens 

near the 

marigot. 


WALl 72ULEI. 

No !ez 
food pioduct 

village 

Always
 

Yes
 

Hillet 
Sorghulm 

Milk
 

Other
 

villages
 

Women work First year
 

on two parcels for this are,
 
Latd did not
 

belong "o anyone.
 
To start, ea
 
women paid 21
 
um for seeds
 

Organization or Labor Ho Cooperative
 



SII..A I)JOVOI. TAIIIAYA I.EKSE I BA WOIm'ou WALl TOUIEI. 
Individually Managed Plots No No Yes No Yes 1 for family No 

Vegetables 1 for coop. 

Grown CabbF-'s 
Onions 
Carrots 
Turnip 
Seet PotaLoe 
TomaLoes 
Lettuce 
Hilo 
Eggplant 
illbiscus 
Mint 
Beet 

Maize 

Tomatoes 
tlibiscus 
Cabbages 
Cowpea 
Salad 
Onions 
Eggplants 
Carrots 
Parsley 

Sorghutii
(Fel lah,Samr) 

Carrots (white 

& orange) 
Turnip 
Lettuce 
Cabbage 
Onions 
Potatoes 
mint 
Millet 
Maize 

Let Wuce 
Carrots 
Beets 
Tomatoes 
Cabbages 
Peppers
Onions 

Potatoes 

Lettuce 
Tomatoes 
Cabbages 
Carrots 
Turnip
Eggplant 
Onions 
Parsley 
Cowpea 

Salads 

Okra 
Peanuts 
Carrots 
Tomatoes 
Cabbages,
Vegetables 
in cold 
season, 
Peanuts & 

Okra In 

Maize wet season 

Season Cold season cold and 
rainy 

cold cold cold cold cold and 
wet 

o 

Yield 10,000 uwVyr. '62-83: 
80,000 umn183-8: 

till now: 
1000 Lim 

904000 um 
'8 -85: 
lost, crop. 

Amolnt Consumed Malf Hal f (or 

private 

Consumed Hal f Consumed Consumed Part for 

selling) consumption 
Amount Sold Half lalf: money in No Half: money Small part Products sold Part for 

in coop fund in coop fund are from coop selling 
parcel 

Where Local 
market 

Local 
market 

---- Local 
market 

Local 
market 

---- Local 
market 

Items Exchanged Among No No No No 
women 

Source of Water Hand carried 

from river 
300 meters 

River 

American 
motor 

Gorgol Noir 

or marigot 

Wells Harigot River Harigot 

away pump 
(Peace Corps) 
1 cyl. 

SPecial Remarks Water 
transported 
on head 

'83-84 yield 
sorgiomr & 
maize: 100 kilo 

Began growing 
vegetables In 
last 2-3 yrs. 

Water shoetage 
in wPi 1 

---- Shortage 
of water, 
Shortage of 

formrly 
they 
bought 

seeds vegetables
frv, ',Znrv- ., I 



---- 

S I.LA 
Garden Constraints 
 Water 


transporta-

Lion. Not 

all available 

land is 

cultivated. 

Lack of 
tools
 

V1. Women and Agriculture Yes 


Access to Land (owned or 
 Land for 

borrowed) garden 


Inherited
by women 


Crops Grown 
 Millet 


Rice 
Saize 
Sorghum 

Consumption/Marketed 


Constraints 
 First crop 

in garden 


dried out.
 
Animals
 

VII. Gathered Food
Kinds 


I).IOVOI. TAUI'AYA .EKSEI BA 
Birds ---- Shortage of 
Insects water 
Weeds 
Repair pump 
Crop loss 

Shortage of 
money 

On 

famlly 

fields 

On 

family 
fields 

-es-

Rainfed 

sorghum 
Cowpea 
Tomatoes 

Helon 

---- Birds ----

No vegetables Fruits: 
 Prevously: 

There are: Hourtorde Jujube

Jujubes GujIgI6 Gum arabic 
Balamites gig~lt Nothing now 
Gu~gil6 Pottk gougoul6 
"Pintades", kind Jujube
of chicken, sold Tree leaves: 
in Iown Clo 

Tiatato 

SmalI grains: 

paguirl, n'dairi.
 
Tabb6
 
Previously, they
 
exploited gum arabic,
 
n it Is restricted.
 

WOMO[J 
----

AL! 

Water source 

far away from 
garden 
Insects 

Lack of tools 

TOUi.EI. 

Own field. 

Garden 

partYes, parton family 
field. Harvest 
for women. 

1) Peanuts 

local rice 
indigo 
okra 

2) Millet 

If yield 
Is high, 
they sell 
surplus 

Camels 
Birds 

There used 

to be many 
baobabs, now 
dead. There 
are some 
Jujubes, 
mourisiarka 
but most of 

It is eater 
by camels 



---- 

---- 

-- 

---- 

---- ---- 

---- 

Quantity 


Where 


Season 


Fishing 

Where 


ui VIII. Free FoodFrequency 

ost Recent Acce~is 


Quantities 


Organization 

Where 

Products Stored 


Method 


SII.A 

Yes 

River 


DJOVOI. 

Very little 

bushes 


Fruits during 

rainy season 


Yes 

River 


Once every 2-

3 months 

6-8 kilo red 
sorghum 

2 large storage 


bins In village 

cereals 


cowpeas 


TAI.IIAYA 

Small 

quantities but
 
Inportant during
 
hunger periods 

tabb6 in 


marigots 


Fruits in 

rainy 3eason
 
Grains In dry
 
season
 
Only when water 

Gorgol Noir 


Marigot 


1-2 times a 

year 


50 k sorghum 


5 k. mllkpowder 


5 lb. butter 


C.S.A. (Comm. 

SecurIt6
 
Al iment.) 

LEK SE I BA 

None 

Rainy 


No 

Fish inported 


Once a year 

50 k sorghum 
5 k milkpowder 
5 lb. butter 

Governent 

yes, original 


storage bin 

Sorghtu 

Millet 


on, the panicle 

WOMPOU 

Small 

Only when 

they find foodon the way to
 

the fields. 

Rainy
 

No 

Once a year 
distributed
 

to small family 
units (3 persons) 
Oct/Nov '85 

i sack corn 


2 buckets oil/ 
butLer 


I sack cereals 

1.5 sack 

milkpowder 


original 

storage bin
 
Hillet-


Sorghtm
 

on the panicle 

WAI. TOUIJEl. 

Only when No 

water in river 

Not at this 

time 

once a year 

Nov '85 

---­ 5 k butter 
50 k cereals 

5 k. milk 

for family 
with 10-11 
children 

---- GovernmTent 

yes 



---- 

---- 

Quantity 


Duration of Suppiies 


Lonses 


X. Meals (Composition)

Breakfast 


) 


Lunch 


Dinner 


Other Meals 


SILI.A 

Coffee 

Bread 

White rice 


Rice with 


fish 

(ThlbonndJen) 


Couscous 


(millet) 

and fish 

couscous 

(millet) 

and cowpea 
couscous 


(rice) 

couscous 


(sorghtxn)
 

No 


DJOVOI. 

8:00, coffee 

and bread 


1:00, rice 


with fish 

Millet wit.' 


fish 

Cowpeas, 

Tomatoes, 


Carrots
 

9:00, 


Couscous 

(millet., 
corn, 
sorghum) 
+ fish + 
Cowpea leaves 

couscous 4 

Milk 

No 


TAt.HAYA 

7:00, ioffee 

and sugar 

10:00 couscous 


(rice or millet.) 

and cowpea leaves. 

Then goat or
 
sheep milk !f
 
available
 

12:00-2:00 


rice with 

fish 


8:00-9:00, 


Couscous 

millet or 

sorghum + 

fish + cowpeas 

leaves + dry 

fish + peanut-s 

No 


L.EKSE I BA 

2 months 


after harvest 


no 


Coffee or tea 

Bread 


Rice with meat 

Rice with fish 

(rarely) 


Co'scous with 


meat 

Couscous with 

cowpea leaves 

Couscous with 

nilk (and 
sugar if it 


is powder or 
canned milk) 

Ho 

WOHPOU WAI.I TOU.El.
 

Depends on ....
 

size of harvest
 
and rainfall.
 
If harvest Is
 
significant,
 
storage ends
 
when next season
 
starts.
 

in May
 

or June
 

no
 

&metimes Coffee and 7:30 bouil 
coffee bread with coffee if 
Quinkliba butter, if there is 
Millet + milk there is money 
+ sugar money 

Rice and meat Gnir: sorghum 12:00 rice 
(cow/sheep/goat, or millet or fish or mea 
rarely camel) rice (pounded) Days withou 
They seldom eat wil.h fish or fish or mea 
fish or n,aat then they e 

boul 1 e
 

Couscous with Couscou. + 
 8:00,
 
neat, and cowpea leaves 
 millet + fl 
cowpea leaves + fish cowpea leav 
milk afterwards couscous . meat dry fish + 

couscous + milk peanuts, 
Millet and 
cA.pea grai
 

5:00-6:00, No 
 5:00,
 
bouillie (millet) 
 bouillie (m
 
or white rice 
 or rice)
 



---- 

Snacks 


Frequency 

Major Dishes and 

XnIrdients 

XI. Food Preferences
 
Meat/Fish 


Staple Preferred 


Reasons 

Dominate Staple 

FooA Preferred If 
More Money 

Preferred Dish 

S I l.lA 

Mango stems 
Tea 

Rice with 


fish 

Rice, oil, 


tomato sauce, 

Cabbage, 


Fresh fish, 


Salt, pepper, 


Carrots, 


Turnips 


Millet 


They like 


couscous 

they even 


pound rice
 
to get
 
cotiscous
 

Sorghum 

Millet 


Maize 


Millet 


Couscous 

(millet) 

IJOVOI, 

Mango stems 

Maize stems 
Cake with 

tomato suace 

if hungry and 
money available 

Not often 

Rice with fish 

Sorghtim or 
millet. with fish 
Couscous (miilet, 
sorgiski or corn) 
+ cowpea leaves 

+ fish + oil 

N'demiri 

Heat 


Millet 


Taste 


Sorghumn 

Maize 


Rice 


Millet 


Meat 


Couscous 

(mi Ilet) 

F ish 

Cake, cp pea 
Toaltoes, fish 
and carrots 

1AI.IAYA 

Mango sterns 

Rice with fish 

Couscous with 
cowpea and dry 


fish. Rarely 
fresh fish 
available 


1) meat (small 


animals) 

2) fresh fish 


1) millet 


2) sorgumn 


Taste 

Millet 


Maize 


Rice 


Sorghum 

Fresh fish 

Meat 


Couscous 

and meat. 


Couscous 

and'mi lk 

I.EKSEI BA 

Ho 


Rice with meat 

Rice + tomatoes 
onions + oil + 
meat + salt 

fish 


Rice 


Taste and 


availability 


Sorghun 

Millet 


Sank 

Rice with 

fish (fresh) 

Rice with 

nbeat 


WOHI'OU 

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 


MaI6, millet 


Rice
 

ThifbotKIJen 

W-LI 

Mango stems 
drinks 

fritters, tea 

peanuts 

Rice and fish 

Batter of 
millet with 
milk 


Couscous (sank) 


with cowpeas 


leaves + fish 


couscous with 

meat
 

Sam6 with fish
 

Sank 


They don't 


like rice
 

Sorglxn 

Millet
 
Rice
 

Sam6 

IOlI.EI. 

fritters with 
stiar + oil 
fritters + 
sauce of tctna­
toes, onions 
couscous & 
butter + dry
 
fish 

Cowpea grains
 

in sauce for
 
couscous 

millet + 
cowpea leaves 
+ oil + batter
 
of peanuts and
 

dry fist
 

Millet
 

Rice
 

Rice
 

Millet
 

Fresh fish
 
and millet 

Couscous 



---- 

---- ---- 

---- ---- 

---- - -

---- ---- --

XII, Seasonal 

Aspeots of Food 

IHungry Periods 


Foods in Short Supply 
During Each Season 

Source of Honey to 

Purchase Food During
iungry Periods 


Foods by Season 

Dry/Cold 


Dry Hot 


Wet 


Main Staples by 

Season 


Dry Cold 

Dry 

Wet 

SILLA 

-Stmer 


Vegetables. 

(In the past, 

harvest was 

enough) 

Maize 


rice 


maize 


r eot. 

rice 

DJOVOl. 

till 


rainy season
 

Dry: No 
vegetables, 
Hungry from 

last dry 
scason to 
rainy season
 
All sorts of
 
food shortages
 
during dry
 
season
 

Emigrants 


Merchants: 
little credit, 
(money or goods) 
• ome women 
sell: soar, 
olives, sugar 

From March on: 

sweet potatoe 

mellon 


cereals 


-


cereals 

TA!.IIAYA 

They rarely 
eat meat, 
oat or sheep,
 
once/year).
 
They sometimes
 
eat chicken
 

tiany animals 

die in dry 
season 

No milk 

Emigrants
 

(not much)

Seasonal labor
 
or migration 

Vegetables 

Millet
 
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 


-


WOHPOU 

Rainy season 


Rainy season 

shortage of 
fish (bad 

'ccess to roads) 

Vegetables 


sometimes 


fish In 

the marigot 

millet, corn, 

sorghum 

rice 

UAUI TOUtIEL. 

April
 

All sorts of Cold season 
food in short fish and meat 
supply in shortaes
 
dry season 

vegetables
 

they plant
 

cowpea grains
 
to obtain leaves
 

rice, peanuts
 

okra, millet
 
(small
 
portions)
 

millet
 
rice 



kzber of Heals 
by SeasonDry Cold 

Eaten SILL.A 

3 meals 

DJOVOL. 

3 meals 

TA: 11AYA 

Sometimes 

I.EKSEIBA 

3 meals 
WOPOU 
3 -3.5 meals 

ALl 
3 

TOUIEL 

4 
2 meais, children 
s3(etimes 3 sometimes 2 

if they are 
already asleep 

Dry Hot 
3 meals 

Wet 2 or 3 meals --­ y------t 

(gathered food) 11heyeat a lot
because there 

Is a lot of 
work to do cn 
the field 

XIII. Food hb aMe) 

W ofEats With WhWomad 
Order of 

Hen 
CatingWomen 
Children 
(all et 

same time) 

2) mhil 
2) children 
3) women 
(men get more 
of the meat) 

1) men 
2) children 
(5 years on) 
Poor people 
eat together 

I) men and boys 
2) women and 

girls 

1) men 
2) children 
3) women 
(left overs) 

1) men 
2) children 
3) women 

men and boys 
women and 
girls 
same time 

Host Iportant Heal Lunch and 
dinner 

Lunch Lunch Lunch, because 
all family 

Lunch Lunch 

members are 
there and 
sufficient 
quantity 

XIV.SourceWaterof Water 

UsesLocation 
Seasonal Access 

2 wells: 7 wells 

driking 6 workingwater, for drinking & 
River: household, 
washing, in center 
drinking of village, 3 
(except urther away. 
in Hay, 
water is salty)
Wel ilsin 
the village.River is furtheraw 
away. 

2 wells: 

drinking &household 

11 wells: 

1 is only
drinking 
water, 
River to 
wash clothes 
Not far but 
sometimes 
1-2 hour 
wait 

9 we'ls, one 

Isworking
(but empty 
last month), 
Marigot, not 
Lor drinking, 
but for 
rx"ie. )ld 
No water in 
dry/bot season 
River Is 10 min. 

y if naway. If no 
wzter In marigot 

16 wells 

6 have sweet 
water, others 
are dirty. 
River for 
household use, 
300-800 meters 
away. 

I wells 
during dry 
season little 
water In it 

Season all seasons all seasons all seasons all seasons ---- all seasons 
but not 
sufficietit 

flow Often 



XV. Fuelwood 
Who Collects 

When 

S I.LA l),IOVOl. 
men 

----

"iAIJIAYA 
menp women 
and children 

when you need 
it or you buy 
it 

I.EKSEIBA 

-f 

WOHPOIJ 
women, men 
and children 

no money to 
buy 

WALl TOIIEI. 

Where 

Price 

----

women buy 

It, or send 

out their 

husbands to 

bushes 

buy wood or 
charcoal 

fuelwood: 

200 un 
donkey cart 

far away 

5 pieces of 

wood/10 un 

----

L00 kWTV 

donkey cart 

far away 

300 un/ 

donkey cart 

gather it. 
Same for 
charcoal 

0 

XVI.AccessHillsto Hills none 2 mills for 
sorghum1mill forI 

None 3 mills 2 mills 3, only
3 ny4 

functions 

ti 2 arer 
working 

rice 

Cosis 

Hand Pounded 01 U 

Into grains 
In fields,in filour 
at home 

v,- ,. J " ' 
In 

-- , 
fields 

e 
,(Aaeu at lxxne 
Some women 

pound themselves 
some go to mill 

homne 

)'Va 

XVII. Time Schedule/Day 

illing ---- -­ to make flour all 

Meals- e 1/2 hours wontn go to mill 
breakfast 1 hour 1 1/2-2 

Gardens 

Fields 

each day 
6 hours 

n rning or 

afternoon 

during big 
tasks: all 

day. 
Other days: 

2 hjr r, 

1 hr. 

big meal 

a] I day 

chas inig birds 

wa J Ing 
by well 

h3ur' 

lunch 2 hours 
dinner 2 hours 

women who have 
gardens: 

afternoon 

al lernoon 

hours 

aft.ernoon 

Marketing Ativitie3 morning mornIlig nOlne 
Water 

1.. .. 

t I liou 



---- ----

---- 

---- 

---- 
----

---- 

---- 

Fuelwood 


XVIII Health of
 
Children and Mothers 


Care of Children 


Duration of Breast Feeding 


Weaning Foods 


0little
 

Begin Weaning 


Food for Child When Mother 
ias Ho Breast Milk 

Food for, Non-lactatIng 

Women 


Food for Lactating 

Women 


S II.I.A 

no PHI 

no Dispensary 


mother- and 
older girls 

DIJOVOI. 

PHI 

Dispensary 


2 years, 


unless
 
pregnant
 

no 


from 2 years 

old, normal 


food
 

normal food, 

in little 

quantities 

and bcuilli 

and milk 


no special 

food 


no special 

food 


TAI.MAYA 

SometImes 

when you don't
 
buy It
 

Dispensary 


mothers, or
 
other adults
 

1-2 years 


no 


1-2 year3 

normal food 


normal food 

* bouillie, 
milk, sugar, 

rice when 

very young 


no special 

food 


cousous with 

leaves of 

cowpeas (boiled) 

+ peanuts. 

Sorghum 

+ rice powder
(steamed) fish 


LEKSEI SA 

....
 

Dispensary 

Traditional 


midwives 


1 1/2 years 

no 


no special foods 


no special foods 

because of lack 

of means 


WOMPOU WAI 

41 PHI Dispensary 
Dispensary Traditional 


without midwife
 
equipment. If
 

medical robl ems
 
they go to
 
Selibaby or
 
Senegal
 

1 year 1 year 

no 
 none 


after I year ----

others nearly milk 
always have bouilli 

milk 

batter of ----

cowpeas (grains) 


4 butter
 

rice with 

cowpeas 


(batter) + 

butter 


TOUL.EL 

PHI for
 
1 year
 

1-1.5 years
 

normal food
 

proportions
 

from six
 
months
 

child will die 
unless you have
 
money to buy 
tinned milk to
 
make bouilli.
 

Only when
 
mother is
 
dead another
 
woman wil l
 
give milk to
 
the child
 

no Rpecial
 
food
 

no special
 
fond. Evening
 
meals are
 
good for milk
 
production.
 
Lunches are
 
not.
 



S II.I.A DPl0V(i. TAILAYA I.EKSEI BA WI)HP'u WAI.! 10IiI.I. 

Food forPregnant Women 
beforebirth, eating 

l e ss h e lp 
Isl preriet 

p e c i d 
nregton 

delIves- baby 
easier 

Food for WomenJust Giving Birth little meat,milk, bouill e 

rice soup with 
milk and sugar 

if money: soupand meat; millet 

flour, milk 

no boullilewith meet, rice 

with batter of 
cowpeas (grains) 

none if moneysoup wlt( 

neat 

Occurrence of Diarrhea regula- frequent, 2 or not often 
+ butter 
often 

3 times a month 
Season 

Food Used To Treat 
Diarrhea Episodes 

----

---

----

Rice water 

usual food 

Sept-Nov 

Rice water 

Sour milk 

always 

Bread 
tj Infant Mortality 

Seasonality 
--­

----

4% ----

Sept-Nov 
---- not high not igh 

---- no 
most of 

Cause of Death ----

children die 

Ratio of Children Who Are 
Alive to Children Who Are 
Dead 

Host Important Illness 

----

----

6:4 9:2 5:6 
4:2 2:3 1:2 
5:2 3:6 

diarrhea 

----

----

----

2:2 

----. 

Hepatiti­

8:1 1:00 
1:0 2:1 

:1theI-

Measle 

9:1 
9:0 
4::7 

had 

6:0 
10:0 

n milli 

Constraints and 
Areas of Research 

Animals in 
fields (not 
in garden, 
women built 
a fence) 
Tools 
Motor pump 
Canals 
Seeds 
Extension 
service 

No third yield 
in garden 
because of 
lack of material. 
Extension service. 
Tools 
IHelp prefaring
the soil. 
Weeds 
Want a tractor 
ari n iLorpum). 

Pump for gardens 
Fencing 

Vegetable seeds 
Soil fertilizers 

Lack of meanz 
to culivate a 
perimeter, 
Water shortage 
Lack of 
technical 
assIstance, 
Tocols for 
watering. 

Ikepatitls 

Wonmen want 
assistance 

with new 
gardens and 
fences. 
Lack of water 
a problem.
Canels a 
problem. 

Maintenance 
of pumps. 
Shortage 
of water. 
Insects 

Help with 
insects 



---- 

--

Variable5 

I. Aces to Marketa 
Location 


Type of Market 

ProducLt Sold 


0 


II. Items Purchased Daily 

IteL;.iPurchased Every 
2-3 Days 

Jruey spent daily 

III. FooJ Items Shared 

I)AIE.. BAi*(A 

y"t 


pernialientt 

Cabbage 
Carrots 

ipit Peppers 

F plaet 

Cpea leaves 
flibiscus-

lea es 

Baobab 

leaves 

Salt 

Maggi cubes 


milk 
Flsh
 
Potatoes 
Peanuts 
Cowpezas 
Corni 
So shui 

Bread 

Flour 


Ctirn 
Millet 
&jrgh unm 

Potatoes 
SWeet Potatues 
Cowp~ea 

Peanuts 
Watei elont 

["reslh or 

dry fish 
Milk
 

Sugar 
Tea 


Cuffee 

Oi I 


• iUHM1IhY 

(1.O (AX;O 

yese 

peniiitei-L 

Dry and fresh 

fish 
Tuatoe5 
OneCorn 
Corn 
Cuwpea 

Mel ons 
Little 

Tomatoes 

Sweet Potatoes 


Oil 
Fish 
Cupeas 

VegetaLles 
etc. 


(4- HNIIL1:i LA- 'HIlk t(0v:iii IInJ :;IJIVy 

?IIIJAl/WAIJ 1/KAI I&- DAl 1;.',LAI.AH 

NO,
W(Aot
.oIi Lu W 

tlebJ al 

(epecially It,
llk41;yY p ritxJ) 

Soietiries 
people fri 

elsewhere 

curse to sell 

produce 

Bananas 
Dry Fish 

Tea 
 Oil 

Tobacco (1 wcxnan Tea 

-rnkkes pipe) Sugar 
Oil 
 Coffee 
Milk powder Fish 
-itga, In senet-gal: 

Sal L Canted
 
lkLt aepelrUx alltei
 

Peanuts 
Oin sori 

ap-
Bana a-

Ileianra
 
Snuff
 

yes, 


s5iet iuics 

(,Ad 


yC,jlofW Lhte 

r iveI 

permatieriL 

20 W-grse 

Se Potatoe 
Cabbages 


'oratoe. 
lice 


Onliolns 
Melon 
Cowpea
 
Peanuts
 
Dry sh
 
Dry Fish
 
Freih Fish
 
T nau (Puree)
 

IX AIJE 

easLern pal L 
r aof vi]lage 

pellriarerL 

Meat 
etc. 
they sell 
everything, 
a very large 
ualeL 

N-r-al 
pNrhaes 

no 
yes 


frud
 

Ito 



lIAREI. BARKA 01.) Oi.,t1O M I1AH/WAIi.Ji/I HE DIhANES %AL.AM t.A41 'IEKANE 

I'1L01ur' 

( b vL r, )~ 

WiLh Whom ---­ ,faiy or 

When 
fie iglbor 

"----yot have ---- it tilies oi" 

IV. Food Items Exhanged -o 

nth11i%+ to 
eat 

foXj 
LIKIt ate 

What 
Rice monuley rice 

Items Exchanged For -­
hOLer oil lk Milk 

produc t 
e.g. milk 

Sorghum 
Salt 

Fish 
With Whom G'athered food 

---- shop or Peuls outsider5 

When When2-3 
other people 

L iijw s/ 

week( 

V. GardensCharacteristics 

11 

Almost all 
village 

woMen work 
i garden, 
120 womni 
started it in 
1976. 
In April 

1985 woolen 
paie 100 un 
tO coOp 
funjd for 
another 
vegeLable 
field 
started in 
Oct. 85 
2 ha. 

130 women 
1. 5 ha. 

For 3 years 
they ',ave a 
garden; at the 
side of tLie 
river 
qhis year riot 
yet sowed they 
are waiting 

I or seeds(aid frotn 
outside) 
[JULt they 
al ready 
asked the 
men to 
Irrigate 
their field 
with 

275 woWipn Gardetiz gut a 
lot of foreigni 

aid 
2 vegetable 
gai-den5 eacio 
3 ha. 
67 wotimen wuk 
in both 

gatden 

2 coop gardensb: 
1) 126 woupen 
2) 19 wen 
1 ha. vegeLable 
3 ha. vegetable 
and rice 
3 ha. Rice 
dividej irn 3: 

1/3 sold 
Itu(t Cup 

fieds (to buy 
"t(1/ aiJ tos)1d 
1/3 z cus tid 
(/3 is ) 1Lfor 

selliglte-
Well tinl ae 
wdfc t 

Before 84 N)OtOrpuuMiip diflL 
carried They had to 
water on gythem 
head 500t m 



.,,- -, -, 1.t 

Organization of Labor All work is 
done togethe" 
1 big parcei 

Individually Hanaged Plots no 

Vegetables Cabbages
Grown Tomatoes 

Lettuce 
Okra 
Sweet Potatoes 

Cowpea 

Onions 

Potatoes 


Season cold season 

Yield Coop fund 

0
Ln 

used for 
purchases
and garden
costs 

Amount Consumed partly 
consumed 

Aiiount Sold Partly sold 

This year 
3 sacks 

Selling Where 

potatoes 

money for 
coop fund 

Soetimes 
In village, 
sometimes 
women go 
to 
Nouakchott 

Itens Exchanged 

Source of ater Harigot 
HotorpUmp 
(Lister 1 cyl) 
frcmi French 
Embassy in 

Special 

1 .I M I 

Each wuixian 
has own 
pareel 

----

Tomatoes 
Cabbages 

Carrots 
Turnips 
Potatoes 
Cowpea 
Salad 

mainly 

coisued 

Small amount 
sale-too 
(wch went 
bad 

for 

IIA KI AII.Ii/ I(A IH . IDAH tS -iA AH 

.... Each wxiian Ila, 

2 parcels: 
1 |lo coup 
1 For tih:sel -

Nut harveLted Cabbages 
this year Onions 

Turnips 
Carrots 
Tomatoes 
Beets 
Eggplant 
Salad 

Potatoes 
Sweet Potatoes 

Peanuts 
Cowpeas 

Hint 
Watermel on 

---- ----

First year 

mostly
eouedh 

mainly partly 
consumed consumed 

Smnal amount Partly sold 
Is :sold Surplus 

money in 

coop fund 

(.A 41l 

Ih:y WU(,Ik al 
|gt:lihcr 

Cabbaue:i 
T(Aiiat ore 

orlitIlls 
Turiips 
Sweet Putatoes 
Lettucc 
Corn 
(forrirrly 
towatoes but 
soil Is Lad) 

dry/cold/wet 

last 2- 3 

years no 
hoigt 

output,high costs 

partly 

consuned 

Partly sold 

Local 
market 

N o u a k h o t 

Lack of 
transport 
to sell 

LW 

Rosso (80 kin) Rosso, 
Nouakchtt 
or local 

market
LCle ll g o 

by themselves 

River 
Hotorpump, 
(Liste 
2 cyl) 

River, 
carried 
on head 

River, 
motorpoj 
fron fie, 
womtren 'ia 
fur dii.: l 

River 

"EKAUE 

Cabbages 
Carrot: 

Turnips 
Onions 
Tuiatoes 
Beets
 
Efgpl aiL 
Okra 
Lettuce
 
Sweet Potatoes
 

Melon
 
Corn 

dry/cold/wel
 

126 wov-n:
 

72,000 um 

All for"ale 
(large
 

. ¢;etable 

garden) 

Harigot (garden) 
river (rice flelds) 
3 uLotjfi~J5 



Heuas ks 


Garden Constraints 


VI. WOMiEN AND AGRICUL1URE
 

Access to Land (Owned, 

or Borrowed) 


to 


a-, 

Crops Grown 


Consued/Harketed 

iJAlHiL iHARKA 

Women pay
 

gas, oil 

arid 
maintenance 

pumnp ist 
last year 

4000 uRI 


1hi3 year 
pumpist 

wanted 

more, women 

refused 

Selling In 

town doesn't 

produce much 


money 

Besides garden 


women have 

irrigated 

cornfield 
2 ha. 

Women have 

their own 

CodMMin 

fields 


Corn 


(planted 

In SepL 

85 
Dec.) 


3 sacks 


sold 

(4000 um) 


mnrey for 

diesel,
 
transport,
 
coop fund,
 
and garden
 
purchases. 
2 sacks 
consum1ed. 

Oll) L.OO; H'I1AB/WAItI I /KAII" I)E.R ES SAIAN 

Hotorpump Transport 
broken problem 

VegeLables 
spoiled 
Shortage 
of tools 

for watering, 
garden 

101 of -- --

farmers 
with own 
fields are 
wonien 

Inherited ---- Inheritance 
from father frm lhusband/ 
or- husband father 

Different ---- ----

crops 

i;ANI 'fEEANE 

uie: July-Dec.
2 fields 
arch-July 

1 field 
Get-Feb
 
2 vegetable

fields
 

Lack or Find a market
 
deel for thei r
 
Wild PiLs products
 
Caterpillars 
No noncy 
for
 

Fertilizers 

yes yes 

Inheritance or 10 wom 'ith 
present from lnheri:.ed 

arentrs or fields 
husband, 

especially

in Falo
 

wooell al~o have
 

parcel in
 
Irrigated
 
perimeter if
 
they are*head
 
of' household
 

Rice
 
Vegetabl es
 

Swtc Potatocs
 

both 
 in '85 3000 
bts. Bie0 

kgs.seie 
For alz 

Conistrsirnts 

http:lnheri:.ed


-- Irrigated Perimeters 

VII. Gathered Food
 
Kinds 


Quantity
 

Where 


a 

Season 


Fishing 

Where 


VIII. Free FoodFrequency 

HoMst Recent Access 


DAHEI. BARKA 

not planted 

Paguri 

Jujube 


BaiZnite 

Guiglk 

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 


wet season 


Few 


villagers 


fish 


3 times/ 

year 


Sept 85 


0)1.0 lil.O;) 

ipot planted 

Jujube 

Balanites 


(inal? aniontU) 

Balanites/ 


nearby
Jujube/far 

away 


wet season 


Little 


fishing in 


wet season
 

River 


During dry 

season fish 


from Senegal 
or Bog!& 

once/year 


M'DAH/WAI .II/KAI HE 

Jujube 

Bala.:tes 


Childrer and 

wonwin collect 

thelm 


3-4 years ago 

they tried 

fruit trees 

but didn't 
worK because 
of termltes 

wet season 

no fishing 

Fishemen 


come to 

sell dry 


fish 

sometimes 

every 4-6 

mon ths 

Dec. 85 


IAN L.S 5AI.AM 

Jujube 

Baobab 


Pain de Signe 

halatilte-:3e 


WaLer~lly
 

Fonio
 
Paguiri
 
(Small anounts) 

wet season-


traditional 

River (at the 


nmKoent 


insufficient) 
In wet season 
sur-plus 

To all women 

of the coop
 

Feb. 86 


.ArI "i'NANI 

ye 

Jjube 
BaIaJIjt U 

Jujube 
Ba anite 

Mango 
Oaabt 

Often other 

people
ip briJng
quanti ties 

wet season 
but because 
of drought 

not .uch 

little tradi tioral 
fishing fishing 

rivet- liver anJ 

taiguL 

once/year no 

Nov. 85 



,I;/HE 
 £ TLKANE 
Quantities -- kit. Ied 

Srgua
5 kgN.. milk 

4b tacks 
(5O kg:,. )
of rice 

1 ,auk lSoighu 
(50 kgz I
5 Iterc's oil 

. 

lb. butter 34 buxeb 5 k. milk 
or"oil 
34 sacks of 
milk (25 kgs/each) 
3 sacks 
dry fish 
rn 1k ts 
Clothes 

Organization 
Government Government Red Cross Government 

X. 10-rage ye3 no yield yes yes­

to store 
Where 

in houses in luse 
Products Stored Corn seeds 

for next 
season, 
no other 

Rice 
(unpolished) 
not much, 
SONADER took 

Unpolished 
rice 

Sorghum, on 
the panicle 
Rice in sacks
Corn in sacks 

Rice 
Potatoes 
Cowpea 

storage Post pluss 

rice yield 
has failed 

Hethod 
ii sacks in sacks 

Quantity 
for 4.5 orpths -- 3 storehousea 
(another person) in the village 

0 
Co Only little 

quanitites of 
cowpeas in 

Duration of Supplies ---­ family houses 
5 months December 

Losses 
only if they yes yes 
keep it too 
long 

--- insects Insects Water 
Caterpiliars Rats 

(they use 
lKwde, against 
thecm) 

X.
BreakfastHeals (Composition) 

Coffee 

Tea, or 
Quinquilba 

lea and 

bread 

Coffee and 
bread 
Tea with 
peanuts 

8:00 Basal 

(very find 
couscous) 
with or 
without milk 

Coffee and 

bread 

Coffee and 
couscous 
Coffee and 
nil lk 

7:30 

COUJCOUs 

(no coffee, 
no monley for 
it) 

rarely bread 

ea or 

Coffee 

bread 
Couscous 
and milk 
Rice porridge 



WHAHIWAIIII hA I HLI"ANi E-S SA At-
Lunch 


Dinner 

Other Heals 
.0% acks 

Frequency 

Major Dishes and 
Ingredients 

10"l. U 

Rice with 
dry or 
fresh f'ish 

and some 
vegetables 


Couscous 


with 
cowpea 
leaves 
Couscous 
with milk 
Couscoua 
with meat 

Fritte, 
(made of 

wheat) 

Fresh milk 


llk based 
products , 

liii0 JI.0.)A 

Rice or 

0'r|ian (SS-ghm) 
or 

mil let with 
dry or fresh 


f ish 

White rice 
ard milk 
Cake and mi Ik 

CoocouJ" 


(Same) 
and fish or 
milk or 
cowpea gralns 
White rice 

ao 

Corn if 


available 

Rice with fish 
Rice with 
cowpea leaves 
Couscous arid 
cowpea leaves 
CouScUA ati" 
I ish 
Cake anid milk 

2:01-3:00 
|ice with 

C.AJIpta alnd 

wateratiulr 
an4d oil (or 
sur'Ehoulf, 

wheat or 
furaio) 


N)t always 

ingred lents 

7:00-8:00 

Cot45cous arid 

squash aK 
COwpea (rarely 
fish or meat) 
Baller of 
sorghm or 
millet 
Porridge of 

sorghum ur 
rice 

Biscuit 
Peanuts 

Watermelon 
Corn 

If they can, 
they eat 
everything 
there is 

Zrirz: churned 
milk with 
water arid 
sugar 
Is always 
offered to 
guest before 
drinking tea 
They like to 
drink it all 
day 
At the nmment 
they eat acre 


sorghtm than 
rice 

Rict: and fi:Ah 
(dry, fiu:,h) 
WilI e I ice aid 
mi lk 

lice and 

cu 

Cou cxjs aid 
milk 


Couscuus and 

fish 
White rice 

and milk 


Drinks 
Hilk 

Couscous and 
fish 

Rice arid fish| 

CAN I 

1: 
Rite wi lh fIti 
(dry ol Iicshi) 
olltc- (of 

co n,) with 
ledwil 1< 

WccLt Luoe­
with I)sh or 
mtI(l 

COUscoui with 
fish (plus 

C(J pea if 4o 

irush lAh) 
If there's no 
ctaucuus Lhey 
cat sweet 
putatoes 
Batter of'
 
sworghti 
cowpea plus 
oil
 

n1o 

Sweet Putatoes 
arid fish or 
meat 
Also Turnips 
Cavrots 
Cabbages 
Lettuce 
Batter o," 
pounded 
cur" plus 

':ow-1i lk 

I IiAUE 

iceRt) an4(d iLli 
Batter of
 
Surghriu
 
Rice aid 
tHafe-Sauce 

Couscuus (Nice) 
arid cotpea leaves 
Hafe 
Cuuscuu arid 
meat or fish 
Salad arid Fist, 

Tea and peanuts

Tea arid Fritters
 

Bread
Mlk (if 

available) 

Couscous and 
coApea leaves 
Sometimes they 
use cabbages 

nsteadi of 
copea leaves 
Salad aTi fish 
Lettuce 
Tomiatoes
 
Sweet Potatoes
 
Eggs 
Peppers 
Oil 

Vi ngar 
Grilled fresa fish 
in oil with, pepper,
Haggi cubes, salt 



Xl. Food Preferenc eslk DARE|. BARKA (1.0 .OO.Ut;o 
Heat/Fish meat above fIlserr.ell 

f Itis prefer fish 
Heal (goal 
wnd sheep) 
i% preferred 
above Fisi 

Staple Preferred Sank 

Fellah 

Reasons taste 

tj 

H-0 

Doeiisert Staple Millet 

Quantities Consumed T-ley rarely 
eat meat 
Rice once/day 
61 person5s 
for lunch 
10 kg9s. Millet 

or sorghuaj 
for dinne-: 

cou scous 

?'BAR/WAI.il/EAIHE 

They like 

vegetabJ ei 
iiimaL above 
fisth (goat, 
and sheep 
above cow) 

lIAR 

----

ES SAI.AM t.ANI 

BIL I 

ab:ve 
F'}Ai 

4:,. 

I Itt IC 

F1.I 

Am 

re nc-'dl 

SlrihLn 
Rice 

Hliet/&rthun 
above rice. 
Sorulhtun above 

Sameg1(mi) 
Nice (WiII) 

miII let. 
Nice above coin 

Sorghwn 

because of' 
taste, habit, 

knowledge of 
cultLivatin . 
Rice is 
harder 

to cultivate 
ard 
eatir% sorghum 
is healhier 
than eating rice. 
Rice also needs 
fish, toaLtoes 
a,id vegetables. 

Hi-MieL: taste 

pluts inlcreabing 
quantity plua 
vitgiai,,s 
Rice is easier 
to poud 
Corn is 

difficult 
to pound 

Now they poud 

rice to prepal-e 
c(uJ~col-s 

Sorginnu needs 
onij ugar, iseasier to prepare. 
Rice preparationt 

is not easy. 

White and 

sorgl iml 
Rice 

Red - Rice 

Sorghum 

Orice/nkinLh 
cleat 
once/week 
dry fish 
7 persons 
3 kg-. 

Rice twice 
a day 
Rare eat meat 

3 kgs. iunct/ 
3 kg5. dinner/ 
10-15 persons 
meaL (goat or 
chicken) once/ 
2 ui'ntl,-

They don't eat 
aaickh nmat 
Rice twice/day 

couScoAJ 



---- 

---- 
----

----

Fo o d P r e f e r r e d I f 
Morle H1olley 

Preferred Dish 


XII. Seasonal
 
hApect3 of Food
 

Hungry Periods 


Foods in Short Supply
During Each Season 

Source of Honey to 

Purchase Food During
Ikingry Season 

su,.u.,. iii-,il.a 0I..1 IJ~i(;0 
W 

[ice wilth 


fish) 

Dec-Feb Feb-Sept. 

March 

July-

Sept 


(transport 

problem) 

Before Feb-Sept.

harvest is Fish, meat 

difficult 
 and other 

period, products

but th.
bt tW-atermelon

timne, 


Lnoy have 
nothi ao 

the year 
is difficult, 

Wet season 

Lo Senegal 
help yield 


wild food 
Family sends 
mutnly. Borrow 
food frcon 
merchlantr, 

Sell charcoal 

Men will sell animals. 


H'.IIAH/WAI~II/(AhlKE 

HczdD 
Heal. 
Milk
[illeL 


[hrllli 

S( ji 11 

Chli(keln
 
Tofsa toes
 

For lunch: 

:iur~illetit wi h 
mfeat, 
For dinner-
Batter (sorghum) 
with milk 
CouScoUs with 
uieal 

Wet, season 


After they

planted 'ice
 
July-Sept.
 

Feb Is also
 
difficult
 
July-Sept. 

Milk 

Sorglami 

Oil
 
Waemeo 

Corn 


Feb:
 
No Sorghumv
 
because of
 
weeds, no 

cornl
 

No milk
 
No tomatoes
 

Emigrants send 

ntrey 
Makllng mat 
Hakiig cushiors 
Sell them in 
1KII, Rosso, 
buy 'aw 
materials in 
Ghana 
They buy food 
on credit from
 

iAK E:. ."AI.A1 (.AN I 
Meat C A N 

Me a L Hlc.aI 

June-Oct. 
 wet season 

June-Oct. In wet sea:Jon 
all products food slwutagei 
In shorLage ani villlt8s is 

isolated 

Trarkspot L via
river is
 

Stae
 

Jujube 

to purchase 
what available 
(rice ali 
cowpea aue 
Iwre expenive 
theu) 

"IfiIAI 

I E 
111y hidvC C[AJglh 

lJI Ie the yy , 

prefer I Ice with 
f i sh 

COWpea grains 

lkbt/dry beason; 
Fish 
[lice 

Vegetables
Heat
 



(Feb.)
2600 .U J 

goaL .o 
family Cali 
buy 50 kg 
rice anid 
some oil 

FoodWs by Season CUwpea Vegetables 
Dry/Cold Watenrmelon 

Paguirl 
Vegetables 
Milk 

Dry/ttoL 
- -

Wet Products 
t'ro 

marigot 
Watermel on 

October: 
milk arid 
I'ish 

milk ---- ---- Rice 
Dry Fish 

COuScouS andJ 
iii Ilk 

Season 
Dry Cold 

Corn, 
Rice 

Rice 
Mil let 

Rice AL the orriiet 
they eat uu :e 

Red Sorghum rIce. Sorglfti 
will be
harve:At€J r. 
Martl,-Apr ii 

Dry Hot 

Wet 

"itmber of Meals Eaten 
by Season 
Dry Cold they don't 3 normally 3, 3 3 

always have but sonietimes 
3 meals they don't 

eat in the 
evening 

Dry llot 

Wet 

XIII. Food Habits 
Who Eats With Whom 
Order of Eating 

arid Hen and 
women 

apart 

15t men 
2nd children 
3rd women 

1st njen 
2nd women 

ist 
2nd 

3rd 

men 
children 

wo nen 

Ln 
Wulae (with 

children til 

1) men arid 
youun iel 

2) childreii 
6 years) 
clhi Idt en (6 

3) wotimen 
young 

and 
woMen 

10 years) 
sali tmrlie 

Must Impurtant Heal ---- lunch luinch lunch 



---- ---- 

---- 

---- 

---- 

---- ---- 

---- 

I)AHEI. W rARI,.A OiO;C(
XIV. 

01.0 IJA8 AN.
H'I|AK/WADJ /IAIHF ES5 SAIAM 4 At'I

Water 
Source 

Uoeai 

Location 

Seasonal Access 


How Often 

XV. FuelwoodWho Collects 

When 

Where 

Price 

XVI. Access to Hills 

Costs 


6 wells 

sometimes dry 
River lct year not 

enough. 

Water supply 

is beLer 
this year. 
When well dry, 
they go 
outside 

village,
 

dig wells
 
(2m) water
 

dry season 


difficult
 

Some 


people 


make 

charcoal. 


No mills 

3 wel15 

I wurks 
Rivet water- 1jusied ,oie 

c|ften, taken 

letss tille 
Liver ully 
wait 
10 miss. At well 
they wait up) to 
2 hlours 

all seasons 


twice/day 

women 

They prefer 
Lo use 

charcoal 
when they 

can pay it.
Otherwise 

they search
 
fuelwood. 

I ack 
charcoal 
costs
 
l40 um 

No mills 

J:;e to be 3 

tradilional 
wel l-s, n(44dirLy 
Sillie daiii 
Ji t-ady 
tlhey drinlk 
river water 

woeli 

Once lI two 
days 
Sometimes on 
back, sometimes 
donkey. 

No mill. 

Soretimes 
they go 
elsewhere to 
grind, but 
transport is 
needed to 
go elsewhere.
 

3 ,ilkilo 

plus 50 um
 
transport 

Hives 

for all u:se5, 
5-10 IllluLIes 

woen 

Takes a lot 

of time: 2 

hours, o 
net of the 
time they 
buy it. 

5 pieces/ 
10 Lum 

Wut-en had 

boug,t mil I; 
brok- down, tsen 
repaired. 

75% paid by
 
Peace Corps 
25% wolen 

j welL:. 

ivesw 
al I utsevil late i5 
ailoi, tile 
Iiver 

all seaSOnS 

12 Lilmi/day 

wohen 

Mauritania 

Yezj, 

private: 
3 for- sorghoun 
2-3 'ur rice 

2-6 tii/kilo 

6 we-!lb 

rigot
 
al l u3s

Wash clothe:, if) 
mar igL 

Wells: 2-5( I:t-ters 
MJigoL: 5 minutes 

all season. 

women 

It takes all
 
day so often
 
they buy wood 

200 um/wagon 

Maybe, but
 

wulibe inleiviewed 
didni't use them 



---- ---- 
---- 

---- ---- ---- 

---- 

---- 

---- ---- 
--

---- 
---- 

---- 

---- ---- 

Hand Pounding 

XVII. Time Schedule 

Hilling 

Heals 


Gardens 


Fields 


I-

Marketing Activities-


Water 

Fuelwood 


XVIII. Access to 
fivalth Facilities 

Who Takes Care of Children 

DARLI. BARKA (11.) t1.01.0 

-Kj 


2 hours 

morning 

morning or 

afternoon 

if can't buy 


charcoal then
2-3 hours to 

collect.
 
dispensary 

PHI 


H'IIAR/ WAIII/IAII-. 

t t tihe 

tlille t-hey 

j)(,ti by hand 
at hti~llu 

lliee are 
days they wuk 
11here are days 

they don't do 

anyLhing ( in 
cogitrast wiih 
%JOtl)eI from 
ethel villages) 

fiirning/ 

afternoon 

3 Lime/day 

1.5 hours 

every 2 days; 


4l hours 

no dispensary 

no PHI 


no midwife 

Sisters or 
GiartingjLhers 
Hother Lakes 
children with 
her 
Older- brothers 
arid sisters 'uto 

iAR I':; .'IAM 

While 11l1 i:, 

bit4,uii I huy 
pollld zL hii.o 

2 iours 
big meal 

-orning 

2 Limes/day 

ICA! I 

All Itltul viuti.ed 

"I [ irdj 
Lith:
:,i-;el 
at tioie lm r 1 

Lhe fie ld 
while bid 
wa,Lchi!igI 
Hill 1i Loo 
expelisve 

2 hours/day 

sometimes 
all day
 
somet iries 
iimrni Irig only 

norning b L 5 

froi river 
afternoon 6 
tifiles 

2-3 hour:-

I dispen :-ry 

2 midwives
 

( trad i L ional) 
2 male nurses 

Childien below 

6 years sLay 
hlame with adult 
girl
 
Othe-s go with 
mrothet irifield 

help anid to 

TEKANh
 

6:00 they wake up 

a lot of time 

2-2.5 hours 
one big meal 

Morning and 

afternoon 

CAC
 

http:viuti.ed


I Cciii htw tle 
-4olik ha-c Lo bie donie 
both tcYzy, 

Duration of Breast Feeding 1.5 years 

and 2 years 

2 years 

till] ess 

1.5 Years 1.5-2. . year:. 2 years 

it' g1tlier pi cgnaiat 
nut pregnant 

Weaning Foods 
---- Hlh-u-iJk 

plus soN,le 
porridge of 
cowpea 
for Lthe 
rest of 
the children 
no spqecial 
food 

Begin Weaning 
From I year From 6 otos 
on they 
start eating 

they begin
gi v i g 

norakla food porridge 
Food for Child When 
Hother"Has No Breast Hilk 

Fresh milk 
Porridge 

Goat milk 
powder milk 

Fresh milk Cow milk 
plus sugar 

Fresh milk 
Porridge 

(No breast of Milk powder Milk powder 
Un other worltei, 

al though Moors) 

Food for Non-lactating Women -BaLLer of ---- Peanuts and 
sorghum cowpea leaves 
Milk 
Butter 

Food for Lactating Wonen no special no special 

or extra food food 
Food for Pregnant Women ---- ---- ---- ---- no special 

food 
Food 

Just 

for Wumen 

Giving Birth 

---- First week: 

hot milk 
porridge 
.,hite rice 
If mother 
looses too 

---- Porridge During une nonLh: 

PorridgL of ,ixllet, 
meat and 5oup 
Potatoes 
Hice with fzils 
Normal dishes 

mtuch blood 
she gets 
roasted meat 

Occurrence 
I1ow Ofteni 

of Diarrhea ---- yes 
often 

yes 
very often 

exists 
not often 

yes exisL 
not often 

5easons when river ---- ---- wet season 



ises 

Food Used to Treat 
Diarrheal Episodes 
Practices 

-­ i;e water 
Baobab Fruit 
letionade 

Taarrit. 
Baobab fruits 
tree leave: 

Hice Water 
ltaobab fruit 

WALt, with 
juogai arid sdalI 
Do:ctut s folbade 
ulJC CA 
triadiLioral 
lre leaves 

Giulillt-: purcdt 
tree leave- in 
suur ilik 
Baobab 1ruit 
Rice water 

II wul"it: go 
d 1spellsary 

to 

Infant Mortality not very high high rot. very high Lo.w, only 

during 
season 

wet 
wurse 

Seasonality ---- ---- ---- ---- Wet season 

Cause of Death ---- ---- Eye Illness ---- Diarrhea 

ltunger 
NoL able 
stand 

to 

Heasi es 
Wirkoplng Cough 

Ratio of Children Who 
Alive to Children Who 

Are 
Are Dead 

---- ---- 6:2 (young 
Woolen) 
5:6 (old 
wouien) 

Most Iniortant 

Illnebs 
---- Malaria 

especially 
during wet 
season 

Adults: 

Rherruratiin 
fever 
Eye Illnesses 
Stomachaches 
Over worked 

Malaria 

Jaundice 
Whooping 
Measles 

Cough 

people 

Constraints and 
Areas of Research 

In dry season 
they use to 
have water 
shortage. 
The 3 wells 
fe Ildry 
and also 
the river 
didn't have 
water. 
This year 
the river 
Is better, 
Also, 
they built 
3 new wells 
this year. 

In the past 

Water problem 
fur garden since 
pump broke down. 
Want seeds. 
They wait 
varlieties 
(Sorghum, Corn, 
Cowpea) Which 
will Iiirease 
output. 
Fence 
Touls 

Food shortages. 
Thecy want a 
dibpen.ary. 
At this o miKnL 
(Feb.) they 
are thrifty 
and buy rice, 
millet and 
red sorghtrMr 
which is 
aid-food 

that is bold 
for cheaper 
prices. 

With an 
irrigated 
periauster 
they think€ they 
can better 
overcome the 
hungry period 
fronm June-
W1t. 

Sale of" 
vegetables 
i difficult, 

they go to 
Posbo arid 
Nouakchott. 

They didn't 
:Le Ouch Onmmrey 
because they 
hawv Lo pay tile 
purj iLt (last 
2-3 years). 

l)fljcult to hid 
nit kLt for their­
products (utpltis). 

Womien don't have 
real debts, wutiel 
are rich. 
Lack of a nil I. 
Thcy want to 
eparid perirrvLer's. 
P.cb] ulof keeplig 
tLie .'op5. 

HirireL fur crop! 
iL difficult to find. 
Anirals eating the crops. 
They want on tIe 1des 
of their perirreturs; 
Sugarcare 

biararas 
Hil go 



IJAHEI. IUA!KA 1.) ()l.(J;(J H IAI/WAII.I /KAIIIL. IlAU -:; :;AI.AM t.ANI I [.:ANt. 

.ey wenit
outside the 
v~lla~e (if 

tolosAs 
th lo k 

citlhe poal:,iylit 
at Lwe ,l 

t€ 

water sihortage) 
to dig holes 
(2 eters) 

hev Is ah 
milk, Uwa 
In a J t 

ii Lage ul 
ndtfish. 
meus they 

for waLer. drink a uL of milk 

Wunlerj here also 
milk the animals 
(a nun would 
never do this). 
Lack of transport 
for the vegetables. 
In town they are 
too cheap (over 
Production). 
Wo.en have 
paid 5000 Lir 
to con|.truct 

garden. 
6000 urn for 
diesel. 
2000 for 

hiring use 
of ,mtorpump. 
In corn field, 
dirty well. 
Well In 

vegetable 
garden has 
to be 
constructed, 
already 
started. 



APPENDITX F 

SUMMARY ( RE UILTS OF 11iE CON.aJMPTIoN SURVEY 

Variables 

I. ACCESS TO HMAI(ETS 

Location 

H'IAGNE 

Yes 

MB011o 

2 markets 

SORI MAE 

I market 

IL&O DOGO 

I market 

BABAIBE 

I market 

N'GORE. 

No. Market 
Is 2 km away. 

TIEN. 

No. Market 
In Bogh6, 

Type of Market Permanent Permanent Temporary 

Only when wumen 
have Lime. 

Teiproary Permanent 

2-3 kms. 
Women go 
day. 

-­

each 

00 

Products Sold Rice 

Tomatoes 
Carrots 
Cabbages 
Sqeet peppers 
Hot peppers 
Fish 

Meat 

Vegetables 

Sometimes meat 
Dry fisi. 

Oil 
TWaoes 
Onions 
Fish 
Hot. peppers 
Haggi cubes 

Fish (dry & 
fresh) 

Heat 

Fish ,fresh 
In Ice from 
Nouakchott) 
coutes 

Oil 
Salt 
Onions 

1lkd peppers 
Sweet peppers 
Haggi cubes 

Fiah 
Tomates 
Cabbages 
Onions 
Letuce 
Eggplant 
Carrots 
Peppers 

Oil 
Rice 

eat (rarel 

Fish 
Rice 
Tomatoes 
Oil 
Pepper 
maggi cubes 

II. ITDiS PURCHASED DAILY 
neamnts 

Rice 
Oil 
Fish/Meat 
Sweet peppers 
Tomatoes 
Carrots 
Cabbages 

Hot peppers 

Oil 
Tomatoes 
Dry fish 
Onions 
Black pepper 
ikL peppers 
Sugar 

Rice 
Haggi eubess 
Coffee 
Milk 

Tea 
Coffee 
Sugar 
Usually, they 
don't buy 
vegetables or rice 

--- Usual 
purchases. 
CSA sells wheat 
for less money. 

Rice 
Fish (dry & 
fresh) 

Tomatoes 
Sugar 
Tea 

Coffee 
Maggi cubess 
Cabbages 
Lettuce 

Carrot5s 
EggpI ante 
OnIons 

Articles Purchased Every 
2-3 days 

Sugar 
Tea 

Coffee 

Soap 
Whi Ilewash 



---- ---- 

---- ---- ---- ---- 

---- ---- ---- ---- 

---- 

Honey spent daily 

IIl. FOCD ITEMS SHARED 

With Whom 

When 


IV. FOOD ITEMS EXCHANGED 

What 

M 

Items Exchanged For 


With Whom 


When 


V. GARDEN CHARACTERISTICS 

H'BAGNE H'BOTO 
Hisuband 300-
gives her 1000 um/ 
money or day for 
millet to 20 people
 
biuy ingredienis. 

No Yes 
Millet, sometimes 

m~oney 

---- Family 

---- If there is 
enough 

No ----

340 
 Men and women 

women in one garden.
Womens garden 
has 200 
women (all 
village women). 
In addition to 
I large c tsr)n 
parcel, each has 
her own for family 
needs, 

SORI HALE 
50-200 um-

No 

No 

100 women. 

In addition to 
large conimon 
parcel, each bas 
own parcel for 
famity needs, 

[1010. fO(;O 

Yes, but they 

pay
 

Millet 


Rice
 

Butter 


Milk 
Meat 

Nomads 


hle garden is 

far from tti 
village -.nd is 
3 years old. 
Peace Corps looks 
after the garden 
each week. 

BABABE 

No 

NO 

3 coops for 

the gardens:
A) 100 women 
B) 100 wover 
C) 700 women 
(first year) 

N'GOR' TIENEL.. 
---- 40-100 um 

each day 

No 

Yes No 

Tea Millet 

Milk Jujube 

Nomads Nomads 

dans le 

Garden started 181 women 
In 1973. 
Individual and 
conxtion parCels. 
Cotniron parcel 
harvest Is 
divided In 3: 
1/3 sold, iorney 
In coop fund 
(to buy seeds and 
tools); 1/3 is
 

conrlmed; 1/3 
is storled (onions) 
to sell later 
when times ate 
difficult. 



---- 

---- 

H; HA;NEOrganization of Labor Each women 
works own 

parcel and it. 
coop parcel. 

Individually Manag_d Plots No 
Vegetables a rown Tomatoes 

Carrotsa 

Cabbages 
Potatoes 
Turnips 

Fggpl ant 
Lettuce 


n'J J 

Season dry/cold 

Yield ----

Amount Consumed Partly 
consumed 

Armount *Sold Partly sold 
Money for 
coop fund 

Selling Where 


Items Exchanged No 

H, iw o 
Women are divided 
into groups to 

work tihe conaion 
parts of the 
garden. 

dry/cold 


last year 

10.000 un 


Yield of own 
parcel Is 

mostly 

consumed
 

Only if women 
need some 
montey to 

purchase 
oil. 
Yield of 
comtwin part 
Is sold, 
money goes 
Into coop 
fund. 

SuO I HALE 

Coop pracel Is 

uied for ;elljjjg 

the product. 

Potatoes 


Cabb.:ge5 

Carrots 
Turnips 
Eggplant 

Parsley 
Onions 
Tomatoes 
Orka 

dry/cold 

Women's own 
part Is 

consumed 

coxon parcel 

Local 

aarket 
Money in 

coop fund
 

iM) O ) 
tre iderit 
di±tribute5 the 

yield amontg the 
women. 

Cababge5 


Onions 
Orka 
liot peppers 
Potatoes 

Turnips 

dry/cold 


last year 

7000 um 

Partly 
consumed 

Partly sold. 
Money is saved 
to Improve the 
village. Until 
now they only 
bought new 
seeds. 

Village 

or In other 
village
 

lbAABi-'HI 
Each Womeni has 
hci own parcel. 

Lettuce 
Cabbages 

Oniolls 
Potatoes 
Carrots 

Egpl ant 
Beets 


Tomatoes 
Hot peppers 

dry/cold 


Ist year
 

Partly 
consumed 

Partly sold. 
Moisey is "sed 
to start other 

activities. 

Local 

market 

N'(HLI I LiL 
Each woLmri hlcs Lach W(Aer 
2 parcels. las Uwn parcel. 

Cotton Carrot's 
Cabbages Cabbages

Onions Turnips
 
Egpl ante Eggplant
 
libiacus 
 Ib1icus
 
Orta Sweet Potatoes
 
Carrots Potatoes
 
Turnips Onlions
 
Tomatoes 
 Lettuce
 
Potatoes Tcmhito s
 
Cowpea MInL
 
Wateve~lon htI peppers 
Millet (small BVe t
 
aoutt due to 
lack o f s ac e

ard wat er 

dry/cold/wet cold 

Partly 
conulmled 

Partly s;old, 
moncy goes to 
coop t'und 

-ogh6 



Source of Water 

H' BA;NE 

2iver, 
120 meters 
from garden
Transport 
on head 

H' BOTO 

Well. 
Each day 
24 women 
water the 
garden twice 
a day 

SORI KALE 

River 

B01.) I)(x;( 

River 

BABABE 

River 
motor pumrp 

N'COREI. TIENEI. 

River 1-2/week River,with 
They can use nijtorpuiur 
mnns pump, but 
must of the Lime, 
carry ot their 
head. 

Special 
Remarks Fund is used They have a 

to buy seeds 
and a mill. 

motor pump 
but they 
don't have 
money to 
repair it. 

Garden Constraints They have a 

motorpump, 
but no tube 
for water 
transport. 

Problem with 

carrying water 

---- Water carrying 

Is too heavy 
Animals 
damage crops. 
Gras shoppers 

Old motorpump 

repair cost: 
40,000 urn 

shortages. 

to VI. WOMEN AhD AGRICULTURE 

Access To Land (Owned/Borrowed) 

Crops Grown 

--

There are 
women who 
inherited 
]and 

----

yes 

There are 
few women 
owning 
land 

Dieri In 

wet season 

yes 

Inheritance 

Dieri: 

Hibiscus 
Millet 

yes 

Borrow when 
husband is 
away, or husband 
gives wife a 
part. 

From June: 

Walo: Sorghum
Dieri: Millet 

yes 

Inheritance 

Walo 

Falo 
Fode 

yes 

Inheritance 
from husband 
or father 
Women get 

part of 
husbands land 
to cultivate. 

(Walo 15 

family field)
Falo: Corn 

yes 

Inherited 
land (rare) 

Womeen don't 

lave "own" 
fields thats 

Fonde + Walo: 
Sank 

Cowpea 
Citrouille 
Tomatoes 
Falo: 
Corn 

Citroullie 
Cowpea 
Tomatoes 

On her own Dieri 
parcel woman 

does all the 
work herself. 
She also works 
o, husbands. 
At the edge of the 

irrigated perimeter, 
wonmn gro tomatoes 
and okra. 

cowpea 
Sweet Potatoes 

Melon 
Toratoes 
Hibiscu5 

why they 
want another 

garden to grow 
colrl, Millet 
and rice. 

Cal abasjh 

Cosumned/Marketed --- Both ---- Consumed 

Constraints 

Irrigated Perimeters 

----

No 

-

No Yes Yeen 

----

Ye:i 

Grasshoppers 

Yes Yes 



---- -- 

---- ---- 

---- ---- 

--- 

---- 

---- 

---- ---- ---- 

VII. Gathered FoodKinds 

Quantity 

Where 

Season 


Fishing 

Where 


VIII. Free Food
Frequency 


Most Recent Access 

H'BACNE 

No, 

because 

of 

drought. 


Very little 
traditional 


River 


(ce a 
year 

H'BUTO 

They have a 

nursery-

garden in
 
village with 
gum arabic 
trees
Jujube 
Gulgl 

Balanites 

July-Sept. 


wet season
 

Traitional. 

during wet. 

season for 

consumption 

Not yet this, 
year 

July 85 

SORt HALE 

None 

&Il
 
quantities but
 
important during 
hungry period.
 

Village for 
consumption
 
and selling
 
In dry season
 
less fish, so
 
not much for
 
sale
 

River 


Every 1 ir 2 
months, 

BO.O D(H;O 

Jujube 

Balanites 


Dieri 

wet season 


Village 

River. Women 


sell the fish 

or dry them 
to seli later. 

BAiABE 

Jujube (small 

quantities) 


Around 


village
 

Nov.-Djc. 


no 

River Is
 

far away
 

Different 
organizations 
A) 3 Limes/year 
B) each month 
C) 2 Lines/year 

2 weeks ago 

N'GOREI. 

Balaniles 

Jujube 


Senegal 

wet season
 

fornerly 
several times 
a year, now 
less 

Sept. 85 

lNE 

Jujube (rare)
 
'They planted
 

L ees: 
Mango

Acac ia
 
Gan Arabic 
First year
 
they have

fJcwer5 

no 

once a year 



---- Quantities 

Organization 

WhereIX. Storage 

Products Stored 

Method 

Quantity 

Duration of Supplies 

Losses 


H'IAt.NE 

Government 

In granary 

at home. 

Sorghum 

Millet 

Coln 
Cowpea-
leaves 

dried 


3 or 4 
months 

H' I 'O1 

50 kgs. cercal:; 
5 kgs. milk 
5 lb. butteu/ 

oil 

Government 

Traditional 

storage bins 

Millet 
Sorghum 

(on the
panicle) 
Cowpeas
 
Beets (in sacks)
 

Not much. 
When millet, 
cowpea and 

watermelon seeds 
ended, bins are 
eapty til
 
wet season. 

Beets for 
10 days; 

other things 
only a month.
 

yes 


SOIHI HAILE I10l.) iO;AO N'i(.! I. il-.ti -.
 
fur vi IIage: 
 A) I sack 50 k9-. wheaL 50 kg5. coital6 sacks (50 kgs) cc Il I 5 lb. bu.Lter/ 5 k. milkcereals 5 kgs. milk oil 5 lb. butter12 boke p4'del 5 kgs. milk 
butter 
 5 lb. butter/
4Jsacks (25 kgs) 
 oll

milk B) 2 k.gs. milk 
3 blankets 
 1 lb. oil 

4I kg. SorghLun
C) 3-4 sacks 

1-2 cjtk5 milk
 
Each month -) CSA Govet~uret Government
Red Cross 

(over avrt) 
Each 2 months 
 5) CACGovernment C) Red Cruos 

Traditional ---o-k 
 Anon
 
storage bins 

Sorghum, Sau Onion in ,uneMillet 
 Cowpea-grl'hs sand apart 

Millet in airy roatt 

2 months 1.5 - 2 
2o-ut-­

little
 

http:H'IAt.NE


HBAGNE H'BTO SORt MAI.E tIOIO LX0; BABABE NURET. TI ENEI. 
flow Mice 

They use 
poison 

Ants, but 
quantity 
stored is 

Rate 
Mice 

arid Rats and 
Termites 

against them so little 
that It Isn't 

X, Meals (Composition)
Breakfast Tea or 

coffee 
wilih 

bread 

8:00 
coffee 
tea or 
Uipton 
(western tea) 
t-ead If 

a problem 

Coffee ad 
bread 
Coffee and 
couscous and 
co-pea leaves 

Coffee and 
Bread 
Coffee and 
Porridge 
Coucous and 
milk 

Coffee and 
bread 
Couscous 
Tea 
afterwards 

Coffee or tea 
and bread 
or' quinkellba 
(tea) 

money 
couscous & 

milk 
Lunch Rice with 

meat/fish 
1:00, 
Millet and 
dry fish. 
Rice and dry 
fL'h (sometimes 
freji fish). 
Pounded Rice 
and milk. 
(& sugar if 
money). 

Rice with dry 
or fresh fish 
Rice with 
meat (rare) 

Rice and dry 
fish and 
cowpea-grains, 
tomtoes, 
and hibiscus 
leaves. 
Patter of 
powdered 
sorghum, 
cowpea and 

Cake atid 
flsh (rare) 
Rice arid fish 
(rare) 
Rice arid meat 

If have coney 
buy fish. 
Porridge (of 
corn, wheat, 
or rice). 
Rice and 
dry fish or 
millet and 
dry flsh with 
vegetables. 

Rice with dry 
or fresh fish 

Dinner Couscous 

with 

9:00 

Couscous 

Couscous with 

fish and 

oil. 

Couscous with 
Cowpea leaves 

Couscous with) 
cowpea leaves 

Couscous 
c( pea 

w.th 

cowpealeaves 
or neat 

or milk 

(of Milletif available 
otherwise 

rice) and 

cowpea leavesCouscous with 
meat (rare) 

Couscous andmilk Porridge (Cornor Wheat) 
COUscous With 

co a with 

White ricewith milk 

co-pea leaves 
and milk 
or crushed 
rice with 
milk (and 
sugar if 
money) or 
balter of 
Sorghun 
wi th ol I 
arid 
tLomtoes 

Otliel Meals Fritters 

between 
breakfast 

None Sonmetp qws 

children eat 
earlier In 

Noue fone 

and ]unch 
Peanuts & tea 
bctween ]uriclh 
anid ci llllei 

the evening 
(8:00) 
111e adnil t3 
Eill afi 'rw,,;d;i: 



Snacks 

Frequency
 

Major Dishes and 
Ingredients 

XI. Food Preferemces
Meat/Fish 

n 

tLn 

Staple Preferred 


Reasons 


Dominate Staple 

H'BA;NE 

Rice with 
fish/meat 
Batter of 
Sorghtum 
or millet 
1 sauce 
Millet 
with 
cowpeas 

Mt!at above 
fish 
(shaep, 
goat) 

Fresh fishfrom river 

Rice 


Taste 


Sorghtim 

M I Ilet. 
Co nii(Whjiie) 

Rice 

H' Iio10 SOR I HALE 

No fritters None 

at thils 
time because 
lack of flour 
No other snacks 

Millet with 
 Rice wiltl fish 
dry fish: ard vegetables 
Millet, oil, 
dry fish and 
vegetables 
(beets, 
cabbages) if 
money. Other 
times With 
t onatoes 

They eat move Fish above 
fish although meat 
meat (sheep, 
goals) is perferred 

over fish aridcattle 

1) Millet Rice 


(Souna) 

2) White
 

Sorghum 
(sewil)
 

3) fled 
Sorghl)u' 
(same) 

4i)Corn
 

Taste 


Rice Millet. 4 

Sorghum, 

or[ w te)Rice 

Rice 

BOO.1 I)GO 

flatter of 

pounded 
Sorghum and 
Cowpea (very 
fifle) 
They put oil 
ard pulverized 
hot peppers in 
the middle 

Fi.sh above 
mat 

BABABj. 

Nore 

Bice with fish 
cake of Sorghum 
or, wheat or 
millet witth 
meat oF milk 
Cake n st of 

the tinkr:lade 

of wheat 


Meat above 

fish (goat) 


Millet 


Fel I all 

Taste 


M let 

mice 


N'COREI, I ILEI. 

None, even the None 

ctldren don't 
eat snackh 
bdoase they
don' t have 

.ney for it 

Courcous with Rice with Iish 
Co.pea grains (nstly dry 
CoIscous from fish) 
Corn, 
Rice, 

Sorglitun, 
Wheat 

Rice will| milk 
Couscous riit 

Cooked Ctolea 
in atei-salt 

Cowpea leive. 
Heat is t(,o 

Just mixing 
tie gralns 

expensive 

with Cuico.ius 

Fish above F 15heii.n 
mea 
Fresh fish 

prefer 
other: 

fI.h; 

above dy prefer me-it 

Flesh riv. 
fiilh h ow, 

dry or Sea 
fish 
Heat. above 
lish (goat 

arKi sheqi 
above cow) 

Sam6 and sanrt 

Corn over rice 

Taste ard Taste and 

quantity 
of bant-

habits (rice 
introduced, 

iocreabes 
while pounwdlnig 

leis 
but 

tasty 
te:i 

les; t ie)"InBiack t Ighum 

Wla t oghu, 
Wite SorgtLxnFl t 
Fe) Iah 
Ritc 



---- 

---- 

Quantities Consumed 

Food Preferred if 
Hore Honey 

Preferred Dish 


XII. Seaaonal 
ALpect5 of Food
 
Hungry Periods 


to 

Foods in Short Supply 

During Each Season 


Source of Honey to 

Purchase Food During
Hungry Season 


H'BAG;NE 

HilleL 
Sorghum 
otice/day 
Rice 
once/day. 


1) Rice 


2) White 
sorghtan

3) Millet 

l) Sane 


5) Corn 


dry/hot 


season 


No fish 

and fneat 

in dry 


season 


H'BOTO 

Hillel or 
Rice 5 kgs./ 

day (20 

persons) 
Hillel: twice/ 

day 

Rice: once/ 
day
 

Millet 

or Fellah 

(taste) 

Rice 


Fish and 


Heat 

Hiller-based 

mals 


Harchs-July 


To obtain food 

during the wet 

season 13 


difficult, 

but, they can 
mnage better 


than between 
Harchi-July 

Emigrants 

SORI KAI.E 

Rice once 


a day 
Hillet or 

Sorgh~m 
once/day 

Heat (now only 


when festivals) 


Rice with fish 


from June 


From June on 

all food is in 

stiort supply. 

Emigrants 
s-yhsend money 
50 they can 


buy food it, 
Senegal 

Bl.O l)N;O 


Fresh fish
 

Hay-July 


Feb-April is 

less 

difficult 


than May-

July 

because of
 
smnall harvest 

from fields
 
and Walo.
 

Selling dry 
f ish. 
Women making 

pagnes. 
Sometimes 
son sends nioney, 
hut. not often. 
SelIing fish 
to btly rice 
and txnatoes. 
W(omr, call get 
credit from coop
fund if huband 

is away. 
Selling nicest. 
bolbUi or 
e ;, ingv. 

BABABE 


HilleL once 
or twice/day 

i kgs. gri-Jns/ 

day for 16 


persons 

Heat 

Potatoes

oi 
Rimt 

Rice 


h
r 

April-July 


April-July 

fish and 

meat 


shortage 

N';OREI. 

No meat 


Couscous Witth
Cowpea grains 


Oct-Dec
 

June-July
Feb-March


Oct-Dec Is 

most difficult 

because of 

hunger ant' 
cold 

I IENEI. 

once/day 

Surghlum, Rice 
7 ks. Rice 
7 kg5. oIglltunl 

ful 20 iel:o ij 

Fresh Fish 

for ltch
 
fol
 

dinner
 

Rice Witt) 
fish
 

wet !;eason
 

Duing wet
 
seasun no
 
access, 50
 

shortage3
 
of all
 

products
 



---- 

---- ---- 

---- ---- 

---- 

---- ---- 

---- 

---- 

---- ---- ---- ---- ---- ----

Foods by Season 
P~ry /Cold 

Dry/hot 


Wet. 

Main Staples by Season 
Dry/Cold 

) Dry/flot 
M 

Wet 

1&Alber of Meals Eaten 
by Season 
Dry Cold 

Dry Hlot 
Wet 

XII. Food Habits
 
Who Eats Will Whom and 
Order (if Eal ing 

H' BAGNE 

Vegetables, 
Lil April 

1) men 

2) big 

children 

(8-10) 
3) little 

chllder 

1l) Wilerl 

H BOTO SORI HALE 

Millet ----

Sorghum 
Milk 


Fresh Fish 


A very small 

quantity of 


millet, only 

for dinner.
 

Rice ----

3-Now and then 3 
they don't 
prepare evening 
meal; too tired 
of gAiting 
water and 
poundinig. 

Hen 1) men 
Women and 2) children 

little children 3) women 

boys (6-10 years) 

gJ Is (6-10 yearz') 

boy: (10-15 years) 

'ilih (10-15 yeats) 
all Ivat at _:!ne i lme 

HOL.) DO{(A 

Feb: Gulgii 

Small yellow 
frui ts 
Vegetables
 

They buy millet 


and rice In 

Boght and 
Senegal 
Pound corn 
and dry fish 

Grains from 
dieri and 
roots from 

margots
 
are given
 
to children.
 
Fish 

Feb: Corn 
Rice 


Sorghum 
Corn 

1) men 

2) wolemn 


BABABE 

Heat 


Millet 

Wheat 


3 

1) fathers 
with 5ons 
2) mothers 
withI daughters 

N' GOREL. 

Vegetables 


Melons
 

Cowpeas
 

Jujube 
Balanites 

Feb: Rice 
Corn 

Sam6
 

Samn 
Corn
 

End of wet. 
season: 
Rice 
Sorghum 

3 

I) men apart, 
strangers 

apart 
chi 1dmren 
'boy5 & girls 
apart) 
2) wtxmn 

F I ENEI. 

Dry fish 

White rice or 
porridge firom 
wheat
 

Rice 
Sorehum
 

Rice 

3 

everybody
 
together " 



Host Important Heal 

H'IBA(;NE 

l.unch Is 
najor 
meal 

H"B0OlO SORI HAI.E 

All meals 
Important 

B(01.0 

---­

DX;O BABAIE 

Al meals 
ImportantLuh

p r t n 

N'GUREI. I" ENEI. 

XIV.SourceWater 

Uses 
Location 

21 wells 

19 work 
for all uses 
30 minutes 
walking 

2 wells, 

I works 
m.origot, washingclothes 
during 
rainy season 

river, (they 

are creating 
a well)15 minutes 
away 

river 

Villagers 
prefer to
drink river 
water above 
well (taste) 

2 wells 

1 works 

5 wells 

2 work 
20-600 meters 

River Is near 

the village. 
River- water
for all uses. 
So e mes go 
well 1.5-2 km 

away. 

8 wells 

5 work for 
drinking andhousehold 
river for 
washinw 

clotheli 

C 

Seasonal Access 

tiow Often 

XV. FuelwoodJiO Collect.s 

h,When 

Where 

F O 

All seasons 

----

don't 

gather 

----

-----

Well: all 

seasons 

5-7 tines/ 

day 

----

All seasons 

twlce/day 

woen 

Every day 

women go for 
her own 
needs. 

All seasons 

4 times/day 

---

Dry season 
no access 

wailing hours 

(1.5 hours) 

min and 

women 
14 (I~ nw 

It takes 8 

hours, they 
sell It 
because Its 
so far' 
(people pay 
a good price 
fur It). 

Not In 
June-July 

8 Lines/day 

women 

Every day 

AL seasons 

2 timea/day 

Men 

ien 
t)(1~n 

children 
People go out 

to find wood 
to; 8 hours 
and sell it 
in the 
village 

---- In Senegal Far 

Price 

XVI. Access to M13la 

3 pieces 

of wood/ 

7 tn 

3 private 

----

none 

----

none 

-­

none 

50-500 unV 

wagon 

3 private 

41km. 

---­

none 

1a0um/ 

no:e 

pieces 

2 kils. 

CoI 5 ur/kg. 

away 

If you have 

money, youuse the mill. 



---- 

---- 

---- 

---- ---- 

---- 

---- ---- 

---- 

---- 

Hand Pounding 

XVII. Time Schedule 

Hilling 

Heals 

Gardens 

Fields 

Marketing Activities 

Water 

Fuelwood 


M'BAGNE 

1-2 
hours 

a big 
Peal 

--------.--


Alto prepare 
Peals in field. 
At hote when 
there's no 
millet they 
pound rice. 
Daughters help. 

Too nuch work 
to do each day 

2.5 tours/day 

afternoon 
to carry water 

costs hours of 
time 

5-7 times/day 

1-2 houts/day 

H' BOIO 

Sometimes 
pounded In 
field while 
watching for birds, 


SORI MALE 


Both 


2 hours/a 
big meal 

twice a 
day 


Women who are 

in the fields 

all day don't 
cook, they 
pound while in 
the fields 

twice/day 

I tour/day 

BOIO I)OW 

5:00-
6:00 they 
%ake up 
work all 

day go to 
bed at
 
11:00
 

in the 
morning 

and In 
the 
afternoon 

4 ti ws/day 

BABABE 

2.5 hours a 
big meal 

2 tins/day 

takes a lot 
of time 
because of 

wa:i t rig hours 

N'OREI. T I ENEI. 

Boto, in 
field if 
uorking 
there 

the At home 

busy from 
early 
morning
 
til evening 

2 hours 
big meal 

morning to 
carry water
 
takes lot 
of tine 

each morning each day 

selling and women go to 
buying things market. in 
in market 2 km. B(vgl& 
away 2-3 kno 

away 

8 tines/day I Anur 

2 hours/day usually 

tlhey buy it 



---- 

---- 

---- 

---- ---- ---- 

---- 

XVIII. Accena to
Health Facilities 


Who Tak.s Care of Children 

"> 


Dural.on of Breast Feeding 


Weaning Foods 

Begin Weaning 

Fx)d for Child When 
Mother Ilas No Breast Milk 

H'BAGNE 

2 years 


unless
 
pregnant 

bouillie 

and 
canned 
milk 

H'BOTO 

I dispensary 
PHI, since 10 days 
no pharmacy 

If there are 

older children 

(16+) they take 

care of little 
children. 
Otherwize, mother 
takes children
 
(until 10) with 
tier. 
She always takes
 
baby (until 2)
 

with her 

1.5 years 


No real 

weaning foods 

From 8 months 
-. art eating 
Couscous or 
rice 

Cow or goat 
milk. 

Porridge 

SORI KALE 

-No 


2 years 


-

Porridge 
Milk fromi 

animals 

101.0 DOG;0 

dispensary 

Girl in village 

trained by 
Red Cross 
gives advice, 

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. All 
village women 
contribute to 
the place.
 

BABAKE 

CAC (food aid 

for children 
under 3 years) 
Dispensary 
PHI 


1.5 years 


Milk from 
animals 

Porridge 

N'GOREI. FIENEI. 

PHI with No health 
3 women clinics, 
each w/3 they go to 
moitha Sogh 
education.
 

Other women
 

or older
 
children 

1.5 years 1-1.5 years 

none 

After 1.5 
years they 
start eatrig 
normal food 

No special Fresh -milk 
food only Porridge 
brea.nmilk. 

No money for 
other food 
The;e was a 
bLaby wlo's 

http:Dural.on


---- 

---- ---- 

---- 

Food for Non-lactating Women 

Food for Lactating Women 

Fcod for Pregnant 	Women 

Food for oien 
Just Giving Birth 

Occurrence of Diarrhea 

lo Often 

Seasons 


Food Used to Treat 
Diarrhea] EpJsodes 
Practices 

M'BAGNE 

No special 

food unless 
pregnant 
woman is 
prescribed
 
to eat 
special
 
food. 
No salt, 
sugar & 
grease.
 

yes 

not often 


rice 
sour 
milk 

?i'BOTO 

no special 
food 

No special 
food 

No money for 
special food 

porridge (millet 
flour is the 
best) 

Rice 


yes 

often 

-June-July 

Ganidan (strong 
medicine) 
Charcoal 
Tree leaves 
and flour and 
water: boiled 
child drinks it 

SORI HAI.E 

No special food 

only when a 
diet is 
prezcribed 

no special food 


yes 

often 

Baobab fruiLs 
Lemonade 
Rice water 
Porridge of' 
tree leaves5 
and millet 
and water 
child drinks it 

HMI.( D)O(;) 

yes 

not always 

Breast feeding 
wonen eat tree 
leaves 
For older 
children she 
chews the 
leaves antd 
gives the 
flLjd to the 
child (lurtodie) 

BABABE 

porridge and 

meat ir the 

first week 


after that
 
period normal 
food
 

yes 

often 

Rice waler 
Baobab fruit 
lenionade 

NtGORHI. IJ ENE. 
mothier died 

during blith 
they gave it 

powdered milk. 

No special
 
f o
 

No special 

food 

porridge 	 soup
 
porridge
 
meaL
 

yes exists 
often not often 

when river 
fills! 

Go to the Rice water 
dispensary PHI 
In Boght: 
Ganidan 
charcoal 
(at this 
time, a lot 
of adults 
also with 
diarrhea) 
Or they 
give fresh 
butter or 
tree leaves
 
(bojled) to 
chl Idi un. 



H'BA;NE H' BOTO SORI HALE BOLO lI)GO BABABE 'GOREI. I I ENE. 

Infant tkrtal ity -
not high 

at the 

Seasor,ali ty 

Cause of Death ---- ---- Heat (children 501 diarrhea "natural" 
on wothers back Heasles 
in the field! Qicken Pox 
Dlarrhe& 

Ratio of Children Who Are 

Alive to Children Who Are Dead 

---- 5:2 

7:2 

---- 3:2 30---:0 

6:2 
4:0 
4:0 
7:2 

Host Important 

Illness 

---- Tuberculose 

Measles
(1 molih ago 

Halaria malnutrition Diarrhea 

Measle2 
Chicken Pox 

they can 

cure the 
illnesses 

children 

have been 
va'-cinatud 

Mj
LU vaccination 

team in village
3 tinies) 

These illnesses 
cause 50% of 
death 

by nc and are 
fliI ly 
heal 'Ily. 

Constraints and 
Areas of Research 

They need 
tools for
the garden. 
Lack of 
transport. 
Fences. 
Insect 
problem. 
They want 
improved 
seeds, 

Water probletL. 
Not enough food 
for self-
consumption. 
Women are 5aving 
money obtained 
from -gelling 
vegetabies froGm 
the garden to buy 
a mijl but tiev 
still don't have 
enough (now 

have 10:000 um) 
They only drink 
water from the 
wel 1 not frcm 
the arigot. 
For the garden 
they use tie 
well. 
That takes kours 
becautse there's 
only ore well 
(waiting your 
turn), 

Costs of 
itotorpunt are 
higher than 
proxiuelon 
output, 
L.ack of 
fe±nce. 
Lack of 
mill. 
Pounding is 
tite 
consrming 

activity, 
They can't 
do other 
work in the 
meantirie. 
Garden iq 
too small. 
Shortage of 
tools. 
Problem of 
insects and 
termites. 

They want a 
motorpufnp in 
t,,e garden. 
Carrying water 
from the river 
is too ouch 
work. 
Al3o, in the 
village they 
have too much 
work to do. 
They want a 

mill. 

.Laer .obrt ige
in we!3, 
Cost_ of 
nmtor puil) 
are tot; high 
in cofmarisur, 
with hartes.t. 
Tools. 
Irrigation 
touol, 

Atlough the 
village 
cultivates the 
small and 
large Irrigated 
pet JeLers, 
'-he work Is 
futlie; 

villagers are 
short of food 
(they had to 
pay 15.000 oulul 

to SONAMER). 
Conatralnts IF) 
garden: 
Gras2hoppers 
Donkeys 
Goats 
Cows damaging 
the crops 
Their fence 
needs ,o be 
repariLd. 
Carvying the 
water i2 too 

New motorpzL
(current one 
6 years old) 
Set--ds 
insecticide5 
They - ­ want 
atiotnet 
garden .io," 
crn, millet 
aIlK rice 
(with 
,.orptlnlJ). 

heavy. 
Tey want 
Lheir own 
ni tjr ptriqp. 

Nlow they nave 
tc 'se the llt ;s 



HBA;NE H 110T SORi HALE BOLO IDO((O BAAHE N'GOREI. TIE EI. 

pum 1-2 tlimes/week. 

Women pay for the 
diesel. 
Rest of the wee 

water Is carried on
 
their heds.
 
Need tools for 
the gar-den. 



---- ---- 

----

Variables 

I. Access to Markets 

Location 

Type of Market 

Products Sold 

I. Item Purchased Daily 


Ni 

Items Purchased Every

2-3 Days 


Money spent daily 

III. 
 Food Items Shared 


With Wom 


TAGAHi 

rio market 
(miarket in 
Maghama 7 
kilo away) 

Vegetables 

fish 
rice 


(with money 


sent by 
parents 


no 


APPI'14:' J A L 

S 4JIIMAI(Y(4- I 1 (*'-"i. CON,1n41"] ION L-UHRVEY 

PALI IBA SI VE K(AINIJEI. IF.(; 

n1o tic. At- 1 ourket yeo 

Periodically, Permarnent 
not during
rainy season 

---- Fish 

Tomatoes 
Cabbages
 
Onions


Sometimes 

normal 


they go to 
 purchase
the market 
in Maghara 

once/wek or 
once a minth. 

They buy oil 

and torwiatoes. 


Tea, Sugar,
Onions, Bread, Fish (dry +----­fresh) from
i aye 
Coffee, Rice. Senegal or
No products Nouakchott.
sold in 


village.
 

no ---- no 

sharing 

W-hWh-~m--


'E'IAHJE [OVE. 

rWo narket 

Wccijogo to
 
DJvol or


k l 

Gtjjdilon
 

Wol10rn sell arid
 
buy aniong
 

-ot 


Sugar 

Coffee 

Salt 

Milk 


o01/1/2Oi
 

liter/day

Tonatoes
OnionS
 
Maggi cubes
 
Rice 2/kgs/day
 

Ites are 

bought once a

week or once a 
norith. in Djuvol 

Worsen can't 
tell; -jugar

100 utiVweek 

Whel they use
 
millet they useless oil than 
with rice.
 
Somet ifles no sharing 

Expect to get 
it back later (rice, 

19)"nny or n.eals). 
Neighbors--

FOJNLULJ 

yes
 

e-ch 
not uach
 
day, but
 

Coffee 
Sugar 
uar
 
iTea
 

Rice
 
Oil
 
Fish (or meat 
Vegetabl es 

They go to
 
Roufiouat
 
(village)
 
to buy fish
 

200 unVday 



rA;AII I'AI.I IA 

When 

IV. Food Items Exchanged ye- flu 

What Rice, Orka, 

Millet 

----

Items Exchanged For Milk and 
buLter 

With WhKm within 
village 

When February 
Somet lies 
rest of 
tie year 

N-
wjn 

V. GardensCharacteristics 100 women, No garden. 
1 garden. No cooperative,
This year CARITAS stopped 
no seeding. irrigated 

The pump does perimeters 
not work, and because ofthere is no debts. 

fence. Last 
year, canels 
ate the crop. 
Before this It 
was a productive 
garden. Each 
family has own 
garden. 

Organization of Labor 

Individually Managed Plots 0 Family 

S I VI: JE 'I)IINIIEI.I'I I ANI InIVI. 

n1 -

Milk Milk t1I let 

Cereals Other foods 

people in 
Djovol 

Jujube 
:iaJ I atlt. 
uf gul. 

40 women In 
cooperative 
garden. 
Also, each has 

a small garden
for herself. 

63 
men and 
women 

This is the 
first year for 
tile garden, 

They had a coop 
garden with 
neighbor vii lage,
but they had 

quarrel, it 
see. 
se(lLed. 

We) I in the 
garden. 
WComlen 
.tarted the 

garden.
rnedghiboa 
llaghbor. 

(village). 
Newdwby wa: 
paid (y the 
woe dit(Pai tly 
by cit-it frow 
emler int f'nid) 

All the 
work is 
done 
together. 

Each has 
his/her own 
pat-ce 

Al I wtxien-
work in tile 
garden,. 

Costs: 
100,000 kim 
50,000 i, plaid 
back. 
Thty azkt-d fur 
hel.P 
Eackl woIliall ha.i 

Own pat cel 

Some women 
have 
individual 
garden. 

No -u 



--

---- 

---- ---- 

---- 

----- 
---- ---- ---- 

---- 

---- 

----
---- 

---- 

Ve getab les 
Grown 

Season 

Yield 


Amounl Consumed 

Amnount Sold 

I'J 
CA Where 

Items Exchanged 

Source of Water 

Special 

Renmrks 


Garden Constraints 


'A iAII 

Cabbages 

Carrots 
Cassava 
llot pepper 
Lettluce 
Turrtoes 

col d 

Consumed 

No 


No 

They want 
to start 
the garden 

again, 

Fence 


Motorpunip 


I'AI.I BA 

Formerly 

harvest, was 
Consumed 
and sold. 

Shotage of 
water, 

materials, 
seeds. 


SIVEF' 

e 

Turn j p. 

Onjl(Il 

Let tuce 

(;Xrrot.; 


'84i: 8000 urn 

(2-3 ha) 

Products are 

sold. Net 

profits: 30% 

fund, 70% 

womren. 

arket 

No
 

River. 1They 

share puni 

and costs 

(diesel) with 


men. 
Thi is first 
year with pump. 
Last year carried 
water on head. 

I-.'!bI'i.l I~l, 

CabbaIA.4 A', 

CbbageOr itcs 

l.et tuct-Coes 
Tiiaturn 
Ci,I Itsz1T, 

Ilut peppers 

dry/cold 

Consumed 

Sometimes 

smallI 

anounts 
sold to buy 

other
 
food.
 

River, with 

ntorpump 

Lack of 

material; 

want expan-
sion 


I I A I. 

Ia I 
llttuo'e 

bba-e 


Turn i p 

l 1oa
toc-a 

C t 


On ors 

dry/cold 

1At year. 

Only toniatoes 

and onions 

Garden is 

starting to 

produce enlugh 
to :ell. 

2 times a 

day by hand,
 
water from
 
well
 

They received 
seeds from 

CNRPDA. 

No tools (to 
sprinkle) they 
use cans with 
holes. 

Everytting is 
done by hand. 

i 

Lab 

O'are_' 

uriia 

Cr, ut: 
"l ur* Iots 

TI_'ttlat., 

PartL 

consiued 
Part is
 
Pold
 

Village 

Women made 
wooden fence 

th(MIve:. 



---- ---- 

---- ---- 

---- 

TAG A I I 

VI. 	 Women and Agriculture 
On fanily 

fjelds 

Access tu Land (owned or 
borrowed ) 

Crops Grown ----

,a 

Consuined/Marketed 

Constraints ----

Irrigated Perimeters 

VII. Gathered FoodKinds Jujube 

Balanites 
Eri 
Diabb6 

VA 1 . 1 B A 

O fami]y 
fjelds 

Sometimes 

they sell 
small amount 
of sorghunt 

have sonie 
money. 

-Jujube 

(b: dora) 

S I V .: 

Y-:; 

Inheritance 

Falo:' cowpeas, 

potatoes, 

corn, 	tomatoes, 


okra, 	 hibiscus, 
cotton,
 
Irr. Perim:
 
rice, sorghi 
Dieri: 	water­
inel on 
millet
 

Consumed and 


some sold each 
(ay in Kaedi 
or Senegal 

(potatoes & 
cotton).
 

Motorpump
 

broken, 
harvest was lost. 

Jujube 

Baobab 
Whi te 
blackberry 
llaco 
OuloL 

i N~ . M,)I 	 .: !' 

.11A1OF 

Wot.ii woi k 
I1 faitly 

Gum arabic 


Gonitiker 


I A N 

wio, 
bo towted of 

Wchi have
Inher ited fi elds. 
WortIJi, witlhout 

htel haVe own 
fie'ds. If
 
hu.b-tald away, 

Wolaln cultivates. 
Wheli husband 
r'etuIrn5 fie can 
take it back or­
they divide the 
land 

ot, 

Millet 
sank 


The yield of' 

men's field is 
shared. Nothing
is .,old. 

Jujube 


Ba]ar ites 

Gujgil6 (roots) 
Gum arabic 
(Nearby gum 

trees are 
dead)Pl aitted "tiecr' 

I V ­

)ill iI woik III hMcwt. Olil y
I'il!.ly fi-IdL, etiJI ; Vate 

I- y f it I . 

----	 r f arlet-

When 111.111­
away 

Vegetables 

Cowpea 
Mil let 
Soghur 

Yield 	 is for 

conisumrption, 
not f-tough 
t.o sell 

No 	 Balan itces. 

(silla I I 
an.,tjtns). 

http:I'il!.ly


--

---- 

---- 

---- 

---- ---- --

---- 

Quanti ty
 
Where 

Season 


Fishing 

Where 


CO 

VIII. Free Food
Frequency 


Most Recent Access 


Quantities 

Organization 


IX. Storage 


Wher, 


AI;AII 

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 lb oil/ 


butter 


Government 

Yes 


T:adittonal
 
storage 

bins 

I'AI.I ILA 

bushe-

Rainy season 


Traditional 


with line 

Harigot 


3 times 

a year 


50 k sorghum 

k powdered milk
55 lb. butter/
oil 


Government 


No cereals 


to store 


S I VE 

Rainy season 


Sone tra-

ditional 
fishing 


with nets.
 

River 
There used to 

bea nol-e"'sh 
in tire river. 

-HilIet 

KJlIINDEA Ift)W 

Dfjeri,and 

bushes 

Rainy season 


Important 

activity 

for village
 

none 

-6 


No 

I I !A01-

Licc ( bought. 

Kidcld) which 

but thIel.y doll't 

Guig, l& (in 

ar igoL, 

oLerb
 
in bushes, 
(:lo~e arid far 
away. 

Orie aonth a 
yr no 
year, (end (i 
rainy Season) 

No 


fibhing 

once 
oenth 

acl.s of' 


corn, each 
115kg5. 


Yes, in 

traditional 

storage bins 

and

501'k;11011 Orr thenpatic! e, co-in 

on Litehead. 


BOVEI. I ifulJoll 

Ir
 

No fishing Ha. ea.cn 

R-Rive-, 
2-5 km away 

Every three 

nImth, 

112 kg wheat year1 ack red 

or :sor8g!iu1i each
perbon. 1 1/2 

:.orgt-im, 5 kg5
puwder milk; 

lb butter &1 kg milk each,family, 
bicuiLt 
5 Ib Uil/butter'. 

I vcr iULen 

No Ycjvt 1"int 

tb, Inl 

t uitige b lir 

---- Lrghrr,, millet( n he 1,ani~clt 
pm lc Ic) 

mia-t ointie 



---- 

---- 

---- 

----

Products Stored 

Method 


Quantity 


Duration of Supplies 


Losses 


flow 


U.)toIt]
 

X.BreakfastHeals (Composition)
 

Lunch 


TAI;AII 

Soghum & 
mll 1et, 
on the 

lanici e. 
Grains 
(Zeed5 for
 
next year).
 

loose, in 


sacks
 

-


Yes 


Smal I 

animals. 


Food 

doesntI
 

hold 
longer
 
than 6
 
lrionthis.
 

7:30 coffee 


+ bread (if 

they haven't 


had dinner), 

otherwise 

only coffee 

Bouil1ie for 


the children.
 

1:00-2:00 


rice withfish or 

mleat 

fi:tl 


If ntomeat 

or fish, 

then bouillie 


nmilk. 


PAl. 1 HA 

Dry "fish-

balI s" 

Enough for 


when there 

are no fish 

in the marigot. 


No 


Coffee with 


bouillie or 
white rice. 


Rice witt, 


dry fish,
rice with 

fresh fish 


S IVr 

Rice ir sacks,
 
so giiui oil
 
the panicle
 

ill house 

250 kgs. rice 


150 kgs. sorghum 


Yes 


Termites 


Y:00 coffee, 


coUscous 
+ cowpea 
leaves, 

couseous + 

milk, 


bouillie.
 

2:00-3:00 


rice +
fish 


10..0ll11!:l. 

-ycs 


Coffee and 


bread 

Rice with fish, 


Millet with fish 


1I
li 1IiAltli 

rice in sacks
 

All yitld 


coticuitlted. 

be'oi e drought,
 
I llied bins
 

Attet 1 or 2 


iivjith 5 tonage 
coded. AL Lihe 
ili wli,:IIt bill are 

enip ty. 

Insects, mice,

crickets 


8:00-9:00 


(sehooligoing 
children 


earl ier) 

couscous & 

nllk
 

12:00-1:30 


crushed rice
withi fish 


i,eat 


IiVI I. 

-ye
 

crickkt!
 

Coffee or 


bouillie or 
couScouS + 
milk 

Batter of 


millet arid
butter. 


Rice with 

1fIsh (rarely). 


II) 21211 

Ihf:Is (di itd) 
c(UwlA:jj (dr ited) 

1/2 slorao~e
 

bin 

Atter 1 or _ 

niti.hs. Bin
 
1s empty for
 

-litI ,.
 

mice
 

8:00-8:30
 

coffee & bread,
 
or reiainders 
from evenine;
 
couscous, etc.
 

2:30-3:00
 

batter with
ttatues + oil 
hibiscus. 

HiCe, with dry 

[t llenh fwih.
 
bitteratt
 
flve:harid
 
vegct cb Ieb-or
 
Wat ile 1wio . 



--- 
- -- 

- -- -- 

----

IAI-All iAI.IIA IV: E VII)IINIH I 1I.:u) I I Atli. inl I IiDinner 8: 0, Cuscol:; ,;: (It(), t'c :t,u: with 8 : 0-) :00 CoUCo :; wit l:CoiSCos 	 1 ,,u:( 'e I III) , tWIl',Ia(U:,..onsI+ COWjIe a fjSil, 	 .OVC1 iL:,CogiS C-Wpeaaj I cccoWpea 	 ve. , i t 
Icavt~U -o, (i]all with lk (liile ciuicoi: with 

ml lktwderl nel k (me'at (Ou y iihIt 1k dWillcotuscous (fi I ll) d 

fishA I I (i mrktywe milk Wlieai fsioly 1,1-'1) laor + iilk. sin tiiint, mlOk whenft:dL Lj ILj). Ink~aL 
--le (-jWS arid 

C OIL15co u s Lo al |.L d ie d ) . 

COwpea 

COUL(COLS 4 

beatis arid 

peanul-b. 

Other Meals NlO- -
 10:00 couscous - ­ -


with,cowpea
leave,.


Snacks Mango stefm Boiled Nlo, don't Milk No stlacks Milk N 1ak 
have morlzey

cowpeas., 

Beanis for it. but tea.
( Seldo a) 

Ch id r-cri 
chew 

Fr e q u e nc y -- -E s p ec i a l l y-
during --3 t I e a d y 

. .n~. a 
rainy ,jea on 

C) Major Di. ies and 

M 

Rice with BattLer of' ey ayNel( ruhd H~ eLadKxdIFgede~ illet +fJ 5h. 
from goats, milk -s urghum mi Ik-tba-;ed MilletCouscuus 	 tWith dry or- freshfish. Rice + 	 couscous(sorghtrm) + + meat + fish) pr'oduct.fish	 milk + :,t~ar 

dr/f'ehcope 'ihcowpoea 
peanuts. 	 leaves, (without vege-Millet 4 fisJh + 	 fl't311 or J-151,,millet with tables, orily CJcswt 

co pe a l e a v e n:,. 	 l 'i s h ,)(j a w i th~ut; 
millet + riskh Ulniulls). cM earid oiI. Cuutocou + milk.	 v s 

pcanuts . CLccpea 
leave: e vllie.( of 

ctCp ehaw ahel er"
 
cFi l av s, fUr f water,( ltio t veeofsh 

me u. edw	 oeisrCI 
dueli irt LhellXI Food Preferences 	 Fish, dry Fils t overMeatCFodh 	 fr m oe a , mikt o ridor frersh mshat overush, meat h --­ meat above

Lettuce N mea fishF s lie r preference (t, h 

eant 	 Meat only hen 
a vao u'ee-t'I 



----

SLaple Preferred 

Reasons 

Dominent SLaple 

Quantities Consumed 

A)a
~~2 

Food 	 Preferred if 
Honey 

Preferred Dish 

XII. Seasonal 
Apects of Food 

Ilungry Periods 

Foods in Short, Supply 
During Each Season 

TAt;AlI 

Sorhulhm, 

Hi]let. over 
rice 
Women preer 

rice 

since the 
drought, no 
rii ll eL 
available 

and rice 

takeb less 


time to 

prepare .
 

12 kilo 

sorghum 


day for2 p eop l e 2pol2 

Rice and 

fore
Fresh 

fishi. 


Herl: couscous 

Women: rice 
and fish. 

Feb-April 

Cold meason: 
no millet 

and corn. 
No noney 
to buy food. 

IAI.I HA sl Vl: ElllNIIIJ. I(LA I III IIhIVi. 

Hjce Hillet 1:1 ii I 
Hli:e 2r"d r ic-

Because 
a nice 
OnlicmnatOl 

i is 

wi th 

---- "-a-,tt-
( al 

t: 

aid habit. 
| t I 

ink,rice 
fish. n, work, rice 
They only have ilVitllae), 
fish. 

Sorghum Sorghum Rice 
Millet Rice Millet 

They seldom 
eat fish and 
mcatnta 

kgs rice/day 

-Rice , neat Millet, rice 
Millet Fish aid meat 

Rice or millet Lunch: rice 
with fish with fish, 

Dinner: coucous 
f'iorl Iiii) el. 
(otlherwibe they 
pound the rice). 

June February ---- wet season, 
rainy season ruir.y season Felrtary 

---- No fish in ----
dry season 

1 i III 

iiceHl 	 hice Ior 

Illt h r 
H lItrc r 
dinnur,
 

----	 Ice;:;
Jzthuh-ito 

o 
I tiJW e.-l 

lie 
a 	 te
 

ta :,e , 
i : ;eie 

quant i tywhenl 

Mil let 1 ) Wank.
 
Rice )orn
 
Cowpea 

They eat inure They :neldon,
 
millet than eat neat (cow
 

atosep)
ricer c becaus~eeo. J a t o r sh e ep ) . 
its cheaper. Sonk twice/ 

dKY.
 

hice
 
I"ishi, lijcat.,
 

Oil (depUni:. 
on price)., 

--	 de
 

dry/hot season -

During dry/hot 
season r-ar ly 

everythin 



Source of Money to 
Purchase Food During 
ikingry Seatoei 

IAGAII 

Tley sell 
rice arid 
.sorghumn to 

get nKm)ey 
for oil, 

VAI. IHA 

-

S I VE 

i.ct jnt:, 
t. hve- 

twe'll pJ illefJ.. 
or fleigilbor 

FlIh 

[IItINDI 

-t:J 

1I-1j i I. IA 1VII 

IIlig WiIILI4I 
I'ltiil..lduring 

! ly tas011. 
Ian. 

-I-l-:­

4jr)l1 

Led in 

:el 
flli 

etc. 
Parents 
sent n.jney 

or food. 

'ojtie t .li c ell 
a guat -
600-700 little 
one - 1000 

ntce . 
lm, I 

P, I w 

I um lfin, IyI 
wollhell:,eI irig 

Foods by 
Dry Cold 

Season HI IIeL, rice 
vegetables 

----

big one. 

Vegetables, 

corn. Maich-
June biggest 

yield of falo. 

Booie from 
millet. Rice 
with milk. 

attter of nil]let 
& hiblscusj leaveL. 

Coue;cous wi ti 
|li k. Rice wi 
f'isl oI meat. 

Lowpea leaves 

Vttjles 

with r Ice 
arild fJj 

,rIat. 

Dry [lot 
Cowpea 

leaves 

Cowpea, corn, 

okra, potatoes 

---- CUU±;-Cu:s + green 
leaves (uulo)-,dry fish 

Wet Some 

gathered 
food. 

---- Jujube, baobab, 
whit.e blackberry, 
oulot, haco 

Cowp-ca, wild 
frui LS green 

leaves, guigilt, 

Batter 
n 

lelon 

of 
ofllet 

watei melon,Squash cE)pea.flat tcr of 

flour . 
Season Corn (this ---- Rice ---- Millet, ililk. 
Dry Cold year no 

corn). 
Sorghtl (after 
October) 

rice, sorghum 

Sorghum 
Dry lot 

---- ---- Nil let ---- Rice, mllet 

Wet Rice (if available) 

uiner of Meals Eater 

by Season 
3, but 

sometimes 

3 3, always 4 

Dry Cold no dinner. 

No [oney, 
or too Lired 
of hand 
pounding. 

Dry [it. 

Wet 
Fewer meals, 

but eat. what 
is found in 
bushes. 



---- 

---- 

---- ---- 

---- 

---- ---- 

XIII. F dXHabit 

Order of Eating 

Host Important Heal 

XIV. Water
Source 
Uses 

Location 


Seasonal Access 

Ilow Often 

XV. FuelwoodWho Collects 

When 

Where 

Pr ice 

I'Ai;AII 

1) menl 

stlallgers 

2) children 

WOMen 
(worieri serve 

the men 
dIshIes 
waler-, etc.) 

Dinner 

2 wells 

All seasons 

children 

Every day 

Far 

PAI.1 ISA 

1) meln 
2) clii dlel| 
3) womeri 

"Lunch 

I permanent 
well 

miarigot 

10-15 meter 
(well)

200-300 meter 
marigot 

Women 

Every day 

SI VF 

th(1i anid Oillt 
apar. 
(iarnt. time) 

No wells, 
all water 
fronh river 

Womiien 

Every day 

Not far 

,I)INDI.I. 

1) leln 
L) c:hildrei 

3) woiimri 


All meals 
(breakfast, 
lunich, dinner) 
are inportant 

2 wells 
(not cemented)
Rivet, for till 
use. 

Wells are far 
away.

Rivet: 50m--lkm 

Woorien 

Every day 

Not far 

100 uni/wagon 

II.1I1Hi An. 

W flitzi i, met, and 
chlildren (11-l0 
yearL old) eat 
apart but at 
5alle t.10i 

2 wells; one 
works. 

GoverrienL 

cotistruc-Lt.Led 

the.m.
 

Wotlieti 

& girls and 
(rarely) boys 

Every day 


I Vl*I. 	 I INIl i III 

1) Ilil 1) wilim:a alll( 
2) chidl:dien girls (1- yr)
3) womICII 2) mifti arid 

b,yL ( I-) yr) 
3) chli di t:i 

(,-1O years) 

All ieals ate Lunlch arid
 
inqporLant dinert !iv: L
 

I]uIrtartlL.
 
Hi!3s 1 rig 

breakfast 
is possible
 

No wells, river 7 wells, but 
water for all only 2 working. 
use. One in garderi, 

uther for all 
ut3-. 

2 Ltin es/day 	 8-10 tlm5 
2-5 k il omieters 	 a day
 

well is in
 

village 

Wonder 	 fu.-,etine 

chi ldtci 
curLetime:s 

t I IlS t licti4lll 

Every day fur 	 evetybody 

oWn riecess ities 	 Fui u, t 
I Iicc:s I1 es 
oiue it 2 
o 3 days. 

mie have 
cuw:s, use 

dried manure 

only sold 



XVI. Acce S3 to Hilll No No. Miii n I, i ll : 1, IIiiA I Jl1 No IA,n1Ml s 
There is a Non NU JI IljlN In 
111ll inHaglhana 11 

(1o 
) 

kid) 

Costs 20 uT/1l kilo 
fland Pounding lIkne Ilone 

Every day pound Every day 
Ifil ]ieL and other for neals, 
glaills, at 
Pound what 

|ilile. 
is 

at lulli(. 

rl(:eJLdL- L'r ifeal. 

XVI. Time Schedule takes a 
lot of time 

Pounding 
4 kilo/2 

sorghum: 
hours 

Every day 
they pound. 

Peeling rice: 
4 kilo/.) hours 

Milling 

Heals 

r, 

,meals 

---- ---- Daughters 

prepare 
n while 

3 hours/day 1 112 hour 

for, a big ieal 
3 1/2 hirs 

each day 

mother in 
fields, 
All meals 
L4hours to 

Gar-dens -arden- prepale.Horning/ 

aftenoOn 
Fields 

Marketing Activit-es Takes a lot 
of time to go
Maghama. 

---- Go to Djovol 
to ellto 5el I Life

milk fr'ri their 
milked 
Water 

fr-om, 

8 timetI/day 9 Limes/day 

animial 2 timesa day. 

2 Limxs/day "all day" 
to river=1/2-1 km. 
away, at least 

3 hours busy wiLh 

Fuel3wd 3 h ou.,'s 
Ful far: 1/2 hr/day Each day 1/2 hour/day 

carryi 
water 

ug 

1.5 hr/day t aIes at 
XVIII. Access toHealth Facilitie3 PH]

Phar-macyDispensary 
(CADIpeAS) 

---- Di3pensary 
CAC 

least I hr. 

No dispenaryNod.Ce a-y 
no PHI (they 
aAlked For it
twice, r-eiused 

:iu health:0Ie]ttd:pizay
clinics or 
pharmacy 

dipensary. 
They buy 
rit-dicines 
ttiiscl ye 

till flow) 
pilaf iuuacy 

no fIi 
ltb 

lBugiu6 
Pill 



-- 

---- ---- 

---- 

---- ---- ---- 

---- ---- 

Who Takes Care of 	Children 

Duration of Breast Feeding 

Weaning Foods 

Begin Weaning 

fof' 

Food for Child When 
Mother Has No Breast Milk 

Food for lion--lactating Womer, 

Food for Lactating Women 

Food for Pregnant 	Women 

A(;AII 

1 1/4 ­
2 years 

from I 
year old 
they stat 
eaLi nE 
millet, 

milk from 
goats or 

cows 

no 
special 

food 

no 
special 
food 

no special 

food5 

PAI.I IA 

2 years 

normal 
food 

no 
special 

food 

no 
special 
food 

no special 

foods -

I: 

1-2 years 

nc,rn.:M! food 

no special 

food 


no special 
food 

K)IINIIIj. 51I.41 

2 years, 
unl e!s wohlars 

pregnantL, then 
she stlops 
i nimed i a LAy 

tio special 
food 

From 2 years 


normal food 


Buuillie 
GoaL milk 

io special 

food 

Ii AilS. 

ItiI.LIt~f :; 

ildes dwglhte':;, 
|i'rIctl while 
old#:r datgh, 'As 
L' out. ('|ii1(i rl 

OftlCII ill. hlile 

al ole.
 
.ilLilu:nL child
 

al~way , oil biw-:k. 

2 years unless 
pierl~arlt 

milk, couscous 
* salt 4 sugar 

betwecn 1-11 

years old 

From 1 year 

stiial I 
aldillt.S of" 
Lu food.normal 

Milk (powder, 

tirned) dis-


trbut~ed 


GoaL miIk 

Son-- of the 

womien drink 
milk, or eat 

bouJllie, or 
cowpea leave:; 

I J .	 k-I111i 

-	 (Jide" 

(,h.itIdi t 
lut.i ftcr 
lit Lie 
chi )Jdren. 

1 year 	 2 year:n,
 
on] eis
 

IrcinatLit 

1-2 years;
 
fill1k ftom
 
animals
 

From 2 years, 

tioiial food 

----	 EverylhirtB 
child eat5. 

ltal ts w Ih 

f'cih cow-
L,:- goat milk 

(tili I 1/;? 
(K.) + alwiys 

brt-ast. Ai t t-tr 
that, crea .led 

f I k. 

cuWpca 

iattef of
battet 

roll1 let 
I ite 
b)U111lie, but 

it doest' 
always-, help 

no special 
food 

no special-­

food 



--

Food for Womeri 
Just Giving Birth 

Occurrence of Diarrhea 

[low Often 

Seasons 

Food Used to Treat 

Diarrheal Episodes 

Practices 

AQ 

Inflat Hortality 

Seaonal i ty 

Cause of Death
 

Ratio of Children Who Are 

Alive to Children iffihAre Dead 


IA;AII 

They donl' t 

hlve nrirrey 
to prepare 

specia ]eals. 


Charcoal 

No Lra-

ditional 

renedies 

not high 

1:0 5:2 

7:2 10:2 


5:0
 
2:12
 
(miscarriage).
 

IIAI.I BA 

often, and 

delhydlakioa 


Fresh milk 
nonkey bread 


no
 

"statistics" 
available
 

I V[ 

1:,l y il r nr -y 
Bau 
MTap it it Ii tl|! 

ctwpeas 


children get 
diarrhea ,._eauset 


Minoji in11k 

fi uhii rivet
 

IBouill ie 
Iloabab 

fruits, no M1, 
they go to t 
petistry. 
Traditional 
cures; fal ladje, 
Lanar laoniande, 
djiloki, ntko 

rti INDI-i iHli;H. 

01iu, 
Puo i I I 
Il s during 

One Week.
 
et Lrthat 

Peutd i rtial 
food. 
Yes 

often 

Rice water 


I AI. 

Ihts1 1 1lu 

M iill le 
Hoieb mi lk + 
:atr, l rel y 

Yes 

fro)m tine Lu 
L inK 

"Mistersof 
heaL!" bring 
Iti1medjcile5. 
Don't use 

traditional 

rf"idi es, 
al thuagh they 
know them 

10, 5:2, 
5:0
 

ISM I Iimil!)II 

-tpe) : ) f] aLiAJ) Ii (ntI ;, 
food 
 t fiour) 

Jo~ni (of 
Jil hut) 

yet 
 yes
 

oftell always
 

biscuits & 
 Huler lat 4 
fresh mtilk, eat leave of
 
curdled milk, 
 each certain 
creait or|milk tree . 
for the srmal I YitUhger W(liedr 
children prefer nxdri 

mud ie es. 



TAI.AIl 

Hostt imporLant 
Illness 

Constraints and There's not 
Areas of Pesearch enough food 

malnutrition, 
Women want 
to start 
garden again. 
They need: 
fence, no-tor 
pump for 
themselves, 
(Formerly 
they could 
use the 
motorpump 
of thne nn, 
but only 
when the 
men used it, 
themselves) 
Women want 
a mill, it's 
too much work 
and takes too 
much Line 
to pound by 
hand. 

IAI.I BA 

diarrhea 
aild delhy-
dra tJin 

no storage 
(except fish 
balls) because 
tLhee is no-
thing to stock 
Each day the 
women take 
some sorghixth 
heads or 
millet from 
the field to 
prepare neal 
of that day. 
During hot. 
dry season 
they plant 
cowpeas 
grain to 
obtain leaves 
only to eat. 
(vegetable 
nutritior.. 
Transport 
problem: 
io car, 
no donkey. 
They have to 
find means to 
find water to 
start a garden: 
well or ntor-
pump, fepe. 
There's a
 
canl problem. 
CARITAS closed
 
pumps because
 

they didn't 
pay debts.
 

S I VE 

lack Of time 
from 5:00 Lill 
10:00 they ate 
busy on fields 
and in household 
and market 
In evening they 
want to work 
extra to improve 
health facilities. 
Teacher said 
that women have 
a harid tine. 

Ki}INtIiI. ll') 

wh cri bt v:a , 
feuding in 
Ltopped 
suddcnl y 
that causes 
jll enies, 

diarrhea 

expansion of 
perimrters 
for mre 
output. 
Imiproved 
fishing tools 
laterial, tools 
for agriculLure 

I II I ANI 

ma lai ia (teat.-
n t:L; biLCUiLI 
t milk (Nat Ion) 
baobab- I eaves 
guava-leaveb 

Food nhurLages 
They want, 
health facili-
Lies. Gorgel 
is seen as a 
privileged 
region so 
people get less 
food aid. They 
I'fget the 
poor villages. 
Wctan really 
want a mill, 
they like 
pounded grains 
to make cous­
cOUs. "laey want 
to open a CAC, 
but demand has 
not yet been 
answered. 
lygiene is 
necessary. hey 
also want a. 
PHI, deiand is 
refused twice, 
Djowol had 
priority. They 
want to produce 
enough food for, 
own conmumipition 

Itt iS0,1 i 

diarrarea h ,u: es at 
vlli tir.c(l ditty. 
(treaLment: 
dki leaves t 
sal & watur 

with regards Lo they want. Lo 
the garden: they explore gun 
need a nmotorputp, arabic. 
seeds, titerial Wet I ih 
to work with, women s 
touls garden has 

to be repaid-
Wuener want 
mills, wells, 
arid PHI arid 
CAC 
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APPENDIX F
 

Food Item MAURITANIA FOOD INVE"JTOtY[low Acquired? 
 Form of Seasonal low 
 Food Special Consumed by
 
P Storatle Variability Prepared
! B E D T Pay Frequency Foods
 

Week TRI 
 F
 
Cereals
 
Bread (wheat) 
 X permanent flour, salt,
 

water in the
 
oven. Old dry
 
bread pounded ­

|, water -
Conunercial|Child's NONE sugar
 
Cereal
 

t-Maize 
 X X X 
 sacks 
 cold season couscous 
 1x
 
MWi- --Rce 
 Xsacks + dry fish_____________batter * cowpeas
cold season 
rice +-Ti 
 - _______ 

couscous 
 1-2 

Semo1 na X
 

_ _ _ _ _ _ _ _ _ batter _ _ _ _ _ _ _ 
Sorgjhum (grain) 

_ _ _ _ _ 

S__ u fresh, on the
 
tfor
ire
Wtheat(lorWhR t(lor
 
fritters _to sell ... C....
 

Hoot S t'tjpes. 

. . .
Potatoe'F 
 X sacks hot/dry with meat
Sweet Potatoes ]

X sacks hot/dry 

1 
X
 

with meat
season ­

P=Purchase. 1IhI=ome, BBoth, E=Exchange/Stare, D=DonatLions, T'=ype, P=Preservation/ro,.essi ng, T'Taboo, R=Hitual,I-introduced, CChildren, P=Pregnant/Lactating, F=Female non-P, H=rMale, 
All=No Distinction Made.
 



MAURITANIA FOOD INVENTORY 

."oid Item flow Acquired? 

P I B ED 

Form of 
Storage 
T P 

Seasonal 
Variability 

flow 
Prepared 

Food Special 
FreLuI!cy!(__ Foods 
Day Week T RI 

Couist:med by 

C AlFMAl 
Pulses 
Cowpeas X sacks wet season instead of meat 1-2 X 

Peanuts 
Watermelon Seeds 
Other 

couscousipound 

Fish 

Canned Fish 
Dried Fish 

Fresh Fish 

x 

x 

(Nouakchott/ 

Kaedi) 
(Senegal) 

batter 

couscous 
on rice with 

1-2 

depends on 

X 

X 

Meat 

boiled fish money 

avai lable 

Beef 

Camel 

Game 
Goat 

Mutton 

"Tichtar" (Dried MeaL)
Other 

x 

X 

X 

They 

associate to 
buy a Goat 
to ether) 
(Milk & Butter) 

_____ 

rare 
rare__ 

rare 

rare ---

x 

x 

x 

Chicken 
Eggs (Not Likely)-­

x 
X 

not oteii 
to sell 

X 
-



o d Item flow Acquired? 

P Hf B E D 

MAURITANIA FOOD INVENTORY 

Form of Seasonal flow 
Storage Variability Prepared 
T P 

I 

Food 
Freiuency 
Day Week 

Special 
Foods 
T R I 

Coisu:;ned by 

C-P M Al 

Milk 

Fresh Milk 
Powdered Milk X 

X 
mixed with water depends o - --

Sour MilkTinned Milk/CreamedOther 
put on hair 

money 

available 

sometimes 

LnO 
Oils and Fats 
Animal Fat 
Ghee 
Palm Oil XX bottles m1(i-

PeanutX1Oi (100 ur!/ 

Other 
Fruits 

liter) 

bananas-Apples-OranyesX
Dates x 
"Jujube", 
Me lons_____ sometimes 

"Pain de singe" 
(Baobab Fruit)

"Toug" 

Mandarinji neap!e X 

___ 



MAURITANIA FOOD INVENTORY 

?o~d Item flow Acquired? 

P If B E D 

Form of 
Storage 
T P 

Seasonal 
Variability 

flow 
Prepared. 

Food 
Fre 
Day 

cy 
Week 

Special 
Foods 
T R I 

CoiiSu.ned by 

C -P-F -Aia 
Vegetables 

Beeits 
Cabbage X cold season boiled for rice 1-2 

Carrots X 'cold season 
and fish 
boiled for rice I-2 

Eggplant 
Greens, Introduced 

X cold season 
and fish 

1-2 

j"Laalo" 

Greens, 
791acco" 

Lettuce 

Local 
(Cowpea Leaves) 

(Baobab Leaves) 

X 

X 

s withscsh 

I, if 

Okra 
Onion X X in sand: 

dried 

cold season 

available 

2 

Squash 

SweetPeppers
Tomato 

Turnips 
Water Lily Seeds and 

Bulbs ("Ninuphan")
Watermelon 
Pepper 

Xaart 

X X 

(Tin)
X 

X 
X 

cold season 

cold season 

wet season boi led; with me­

2 -­



.o d I tem 

OtherDa 

"Bissap" tea 

Sugar
Tea 
Coffee 

flow Acquired? 

P H B E D 

X 

X 

XX 

MAURITANIA FOOD INVENTORY 

Form of Seasonal flow 
Storajle Variability Prepared
T P 

dried 

Food 

Freqtuency 
Day Week 

We k 

dur ing 

Hamadan 

1 

Special 

Foods 
R 

T R IC 

Conmu.aed by 

F A I 
P F 4 -i 

101 

Ln 
IQ 



APPENDIX G 

FOCD PRICES BY VILLAGE 
ALL PRICES IN UM 

PALIBA SIVE KOUNDEL 
REO 

GANI TEKANE 

CEREALS 

Bread (Wheat) 
Maize 
Milled Rice 
Millet (grain) 
Millet. (flour) 
Semol ina 
Sorghum (grain) 
Sorghum (flour) 
Wheat (flour) 
Other 

10/piece 

20/kg. 

20/kg. 

20/can 

10-15/piece 
10/3 heads 

40/2 kg. 

40/2kg. 

30/kg. 

ROOT STAPLES 

Potatoes 
Sweet Potatoes 

Other 

10-20/pile 30/pile! 
kg. 

50/kg. 
20/pile 

PULSES 

Cowpeas 

Peanuts 
Watermelon seeds 
Other 

4/pile 5/teaglass 
20/tin 
10/tin 

50/kg. 

60/kg. 
25/2kg. 

FISH 

Canned fish 
Dried fish 

Fresh fish 

15/2 piece little: 70/kg. 
10/handfull 
20/3 piece 
big: 
20/piece 
100/3 piece 

15/5 little 20/handfull 35-70/kg. 

MEAT 

Beef 
Camel 
Game 
Goat 
Mutton 
"Titchtar" 
(dried meat) 253 

120/kg. 

140/kg. 
140/kg. 



FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

PALIBA SIVE KOUNDEL GANI 

POULTRY REO 

Chicken 

Eggs 
Duck 

MILK 

Fresh milk 
Powdered milk 
Sour milk 
Canned milk 

Other 

OIL & FATS 

Animal fat 
Ghee 
Oil 
Peanut oil 
Other 

FRUITS 

Bananas 
Dates 
Melons 
Pain de signe 
Other 
Oranges 
Melons 

VEGETABLES 

Beets 
Cabbage 
Carrots 
Eggplant 
Greens, introduced 

1-10/piece 
10/pile 

20/piece 

Greens, local 
"Hacco" (cowpea leaves) 
"Laalo" (baobab leaves)
Lettuce 
Okra 
Onion 
Squash 

Sweet peppers
Tomato 
Turnips 254 

5/pile 

4-5/piece 
60/kg. 

5/.25kg. 

TEKANE
 

200-350/
 
piece
 
5/piece
 
400/2 piece
 

45/liter
 
150/kg.
 
10/glass
 

350/big can
 
75/little
 

5-10/piece
 
120/kg
 
20/2kg.
 
40/2kg.
 

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 

Waterli2.y seeds & 
bulbs 

Other 
Melon 
Toma to-puree 

Pepper 

PALIBA SIVE KUUNDEL 

REO 
GANI TEKANE 

5/slide 
10/little 
portion 
5/spoon 

OTHER 

Maggi cubes 
Sugar 
Tea (special) 
Tea (normal) 
Coffee 

170/bread 
90/box 
75/box 

Soap 
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FOOD PRICES BY VILLAGE 

ALL PRICES IN UM 

WOMPOU WALl BOLO DOGO TCULEL TAGAH 

CEREALS 

Bread (Wheat) 
Maize 
Milled Rice 
Millet (grain) 
Millet (flour) 
Semol ina 
Sorghum (grain) 
Sorghum (flour) 
Wheat (flour) 
Other 

50/4 kg. 

50/4 kg. 

50/4 kg. 

10/piece 

15/kg. 

20/kg. 

24/kg. 
35/kg. 
24/kg. 

24/kg. 

ROOT STAPLES 

Potatoes 
Sweet Potatoes 
Other 

10/pile 

PULSES 

Cowpeas 
Peanuts 
Watermelon seeds 
Other 

20/kg. 
100/kg. 

FISH 

Canned fish 
Dried fish 
Fresh fish 

200/kg. 
100-500/kg. 40/kg. 

50-100/kg. 
20/10 little 

MEAT 

Beef 
Camel 
Game 
Goat 
Mutton 
"Titchtar" 
(dried meat) 

Other 

80/kg. 100/kg. 

150/pile 
150/pile 

exchanged 
with rice 
and millet 

100/kg. 

100/kg. 

120-130/kg. 
120-130/kg. 
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POULTRY
 

Chicken 

Eggs
 

MILK
 

Fresh milk 


Powdered milk 

Sour milk
 
Canned milk 

Other
 

OIL & FATS
 

Animal fat
 
Ghee
 
Oil
 
Peanut oil
 
Other
 

FRUITS
 

Bananas
 
Dates
 
Melons
 
Pain de signe
 
Other
 

VEETABLES
 

Beets
 
Cabbage
 
Carrots
 
Eggplant
 
Greens, introduced
 
Greens, local
 
"Hacco" (cowpea leaves)
 
"Laalo" (baobab leaves) 

Lettuce 

Ckra
 
Onion
 
Squash
 
Sweet peppers
 
Tomato 

Turnips
 
Waterlilly seeds &
 

bulbs
 
Other
 
Pepper
 

FOOD PRICES BY VILLAGE
 
ALL PRICES IN LUM
 

WOMPOU WALl BOLO DOGO TOULEL TAGAH'
 

100-150 piece
 

exchanged
 
with rice
 
and millet
 

100/kg.
 

100/tin
 

5/pile
 
5/piece
 

10/pile
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'UUD PRICES BY VILLAGE
 
ALL PRICES IN UM
 

WOMPOU WALl 
 BOLO DOGO TOULEL TAGAH
 

OTHER 

Maggi cubes
 
Sugar
 
Tea
 
Coffee
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Soap 



FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

TETIANE BOVEL FONDOU M'BAGNE M'BOTO 

CEREALS 

Bread (Wheat) 5-10/ 
piece 

Maize 
Milled Rice 40/kg. 35/kg. 
Mil.', t (grain) 20/kg. 80/4 kg. 
Mil-Let (flour) April 50 

Wet 
season 70 

Semolina 
Sorghum (grain) 20/kg. 
Sorghum (flour) 
Wheat (flour) 
Other 

ROOT STAPLES 

Potatoes 
Sweet Potatoes 10/pile 
Other 

PULSES 

Cowpeas 10/pile 
100/kg. 

Peanuts 
Watermelon seeds 
Other 

FISH 

Canned fish 
Dried fish 10/pile 70/kg. 
Fresh fish 80/kg. 

MEAT 

Beef 100/kg. 
Camel 
Game 
Goat 
Mutton 
"Titchtar" 
(drieC meat) 

Other 
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FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

TETIANE BOVEL FONDOU 

POULTRY 

Chicken 

Eggs 

Fresh milk 
Powdered milk 
Sour milk 
Canned milk 
Other 

100/kg. 

120/kg. 

OIL & FATS 

Animal fat 
Ghee 
Oil 

Peanut oil 
Other 

FRUITS 

Bananas 
Dates 
Jujube 
Melons 
Pain de signe 
Other 
VEGETABLES 

Beets 
Cabbage 
Carrots 
Eggplant 
Greens, introduced 
Greens, local. 
"Hacco" (cowpea leaves) 
"Laalo" (baobab leaves) 
Lettuce 
Okra 
Onion 

Squash 
Sweet peppers
Tomato 

Turnips 
Waterlilly seeds & 

bulbs 
Other 
Pepper 

M'BAGNE M'BOTO
 

100-150/
 
piece
 
10/piece 

10/glass
 
85/box
 

100/liter
 

10/piece
 

5/pile 
10/pile 

5/pile
 
5-10/piece 

10/pile 150/kg. 

5/spoon
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FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

TETIANE OVEL FONDOU M'BAGNE M'BOTO 

OTHER 

Maggi cubes 5 
Sugar 
Tea 
Coffee 280/big 

tin 
75/little 

Soap 
tin 
40 
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FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

SORI MALE DOJOVOL TALHAYA LEKSEIBA 

CEREALS 

Bread (Wheat) 5-10/piece 

Maize 
Milled Rice 
Millet (grain) 

20/3 heads 

20/kg. 
30/kg. 

40/kg. 
35/kg. 
100/4 kg. 

20/kg. 
33/kg. 
80/4 kg. 

Millet (flour) 
Semolinia 
Sorghum (grain) 20/kg. 25/kg. 80/4 kg. 20/kg. 
S.rghum (flour) 
W>° t (flour) 
Othe:- paddy 

15/kg. 

RCOT STAPLES 

Potatoes 
Sweet Potatoes 10/pile 
Other 

PULSES 

Cowpeas 10/.5 kg. 
Peanuts 
Watermelon seeds 

60 kg. 
10/.5 kg. 

Other 

FISH 

Canned fish 
Dried fish 10-20/pile 20/little 80/kg. 

fish 
Fresh fish 20-40/pile 15/little 30/kg. 80/kg. 

fish 

hEAT 120/kg. 90/kg. 

Beef 
Camel 
Game 
Goat 
Mutton 
"Titchtar" 
(dried meat) 

Other 
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POULTRY
 

Chicken
 
Eggs
 

MILK 

Fresh milk
 
Powdered milk
 
Sour milk 

Canned milk
 
Other
 

OIL & FATS
 

Animal fat
 
Ghee
 
Oil
 
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
 

Okra 

Onion 

Squash 


Sweet peppers
 
Tomato 


Turnips 


FOOD PRICES BY VILLAGE
 
ALL PRICES IN TUM
 

SORI MALE' DOJOVOL TALHAYA LEKSEIBA
 

1/.5 glass
 

Exchange
 
with Senegal
 

5/pile 10/handfull
 
5/piece
 

5/pile
 

5/pile 2/5 pieces
 
green:2
 

.5/kg. 1/piece
 
Tumatoes
 
exchaLged
 
with 
.5/kg.
 
Millet
 

2/30 little
 
2/3 big
 

10/pile
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FOOD PRICES BY VILLAGE 
ALL PRICES IN UM 

SORI MALE DOJOVOL TALHAYA LEKS2IBA 

Waterlilly seeds & 
bulbs 

Other 
Melon 
Cowpeas-beans 

Pepper 

5/slice 
2/5 pieces 

OTHER 

Maggi cubes 
Tea 
Sugar 
Tea 
Coffee 

170/pain 
30/teaglass 

Soap 
Salt 1/spoon 
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APPENDIX H 

RECIPES 

Couscous 

Couscous can be made from millet, sorghum, rice or corn. 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 vith Cowpea Leaves (Lathiry e haco) 

Prepare couscous using millet or sorghum. Add a small amounit of powder 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 10-16 minuiLes arid serve over the couscous. 

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 W'?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 milk over it and serve. 

Oil-To:nato Sauce 

Prepare sauce of fried tomatoes in oil. Serve over a batter of pounded sorghum and 
cowpeas. 

Mafe (Tradit;onal) 

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; a batter of 
pounded sorghum, boiled in water with salt until it becomes a batter. 

Mafe (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, tomatoes, 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 arid 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
 

Make 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/Sorghum with Meat or Fish (Gniri)
 

Grind rice, millet or sorghum and steam. Serve with boiled meat or fish.
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APPENDIX I 

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. 

Quinqueliba (Pulaar)
 

Tree leaves used to make tea. They are boiled in water until it is a red color.
 

Potte Guidjile (Pulaar)
 

Small fruits froi, a tree (Boscia senegalensis).
 

Mourisianka (Soninke)
 

Small fruit.
 

Eri (Pulaar)
 

Small fruits on trees (Sclerocarya birrea).
 

Mourtode (Pulaar: Gonarier; French: Balanites)
 

Yellow fruits on a tree (Balanties aegyptiaca) somewhat bigger than the jujube.
 

Diaabe (Pulaar); Jujug (French) (Zizphus inauritania).
 

Small orange fruits with seeds and semi-hard skin.
 

NW'oki (Pulaar); Baobab or Pain de signe (French) (Adansonia digitata)
 

Fruit that is eaten or dried, pounded, and thinned with water to make lemonade.
 

Diabbe (Pulaar) Tamarin (French) (Tamarindus indica) 

:.nall sour fruit. 

268
 



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 Oulo (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. Others 
growing in or under water are found months later. 
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APPENDIX J 

TRADITIONAL REMEDIES AND TREATMENTS 

Guigile (Pulsar); Waterlily 

Leaves are dried and pounded, and milk is added. It is used for gripes and 
constipation. The roots are used for rheumatism. 

Hot knife 

People will make small 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; .- ng, it is mixed with curdled milk, salt and water.
 

Paguiri (Pulsar)
 

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 a 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 (Pulaar)
 
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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Species 

Acacia nilotica 

Combretuin 
glutinosum 

Balanites 
aegyptiaca 

Acacia albida 
= Faidherbia 
albida 

Pterocarpus 
lucens 

APPENDIX K 

LIST OF TREES AND THEIR USES 

Local Name Uses 
Pulaar Soninke Maure 

Gawdi Diebe Amouraye Dominant species in the depres­
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 from 
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 foand in monotype 
groupings on s.ridy 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. 

Mourtoki Sekhere Taichott Adapted to variolis 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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LIST OF TREES AND THEIR 

Species 
Pulaar 

Local Name 
Soninke Maure 

Ziziphus 
mauritiana 

Diaabe Sdes 

Acacia 
senegal 

Patuki Aouar 

Adansonia 
digitata 

N'Boki Teidouma 

Acacia 
radiana 

Thiluki Talha 

Sclerocarya 
birrea 

Eri 

Capparis 
decidua 

Goumi Ignin 

Salvadora 
persica 

Commiphora 

africana 

Goudi 

Baddi 

Aferchi 

Grewia oicolor Kelli Nijijji 

Tamarindus 
indica 

Diabbe 

Mytragina 
ineimis 

Koili 

Acacia 
ehrenbergiana 

Temi Tamat 

Borasus 
flabellifer 

Doubbi 

Hyphaene 
thebaica 

Guellioki 

Aeacia seyal Bulbi 

Bauhinia 
•rufescens 

Namadi 
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USES 

Uses 

Appreciated fruits; construc­
tion; leaves for green feed.
 

Arabic gum.
 

Leaves for human consumption; 
fibers fcr rope-making. 

Pods for animal feed; firevood. 

Fruits; wood used to construct 
mortar and pestle; firewood. 

Toothpicks; firewood. 

Firewood.
 

Toothpicks; sap is used to
 

make incense.
 

Fruits; firewood.
 

Fruits.
 

Construction.
 

Fruits (pods); animal feed.
 

Fruits; construction.
 

Fruits; construction
 

Pods for animal feed; bark used 
in traditional tanneries. 

Pods for animal feed. 



LIST OF TREES AND THEIR USES 

Species Local Ndmu 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 Anina] feed. 
reticulata 

Acacia vereck Alluki Weed used to manufacture boats. 
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APPENDIX L 

ANIMAL DISEASES 

Pulaar Hassania French English 

All Species 

N'Daaso Jayha Trypanoserniase Trypanoso,-niasis 

Jappo Oreille Tombante 

Beebi Filariose Oculair- Filuriosis of the Eye 

Safo Saafa Fievre Aphteuse Foot and Mouth 
Disease 

Sayo Rage Rabies 

Haande Abces Parotidien Parotidean Abscess 
LaIre Abces Sous-Cutane Subcutaieous Abcess 

Dadol Phlebite de Veine Digitated Vein 
Digitee Phlebitis 

Besngu Stoinatite Stonatitis 

3cdic Bougoychiche Botdlisine Botchelism. 

Bakkale Brucellose B-ucellosis 

Tiro Jrab Gale Scab, Mange 

Reedu Muusoru Takhma Mal de Ventre Intestinal Problems 

Nawandc Plaie Wound, Sore 

Latche Botul;.srm e Botchelsin 

Cattle 

Bade = Caaru Boudemya Peste Bovine Cattle Plague, 
Rinderpest 

Cartu Baleejo Boudreya Coccidiose Bovine Cattle Coccidiosis 

Kiuurel Boudreya Charbon Symptomatic Anthrax 
Symptom atique 
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ANIMAL DISEASES
 

Pulaar Hassania French English 

Cattle (cont.) 

Dioffe Peripneumcnie Contagious Bovine 
Contag Bovine Pleuropneumonia 

Daamal Charbon 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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APPENI) IX H 

RESEARCH, EXTENSION AND EDUCATION LINKAGES 

CENTRE NATIONAL DE RECHERCHES AGRONOMIQES -- 1 
El DEVELOIPEMENT AGRICOLE I 

F - ---------- -TEACHER AND COMMODITY RESEARCHERS _ _J
STUDENT TRIALS ON-STATION RESEAPCH INTERNATIONAL AND REGIONAL 

AND DONORS
[ INTERNATIONAL RESEARCHER -ORGANIZAION 
!AND WORKSHOPS OMVSINSTITUTE LINKS l A LECTURES RICE 7]F O( e j P oo l 
| I SORGHUM. MILLET ANDCOWPEAS I F- FAO(See iRoecA)! 


~SAFGRAD, FAL,I t I VEGETABLES AND FRUITS CILSS,USAJD 

AGRICULTURAL SESAME Other Doios 
SCHOOL L r CROP PROTECTION - I
 

I __ I(KAEDI)L
 

RANGE MANAGEMENT, FORAGEEXTENSION DIVISION I I 
4 - CROPSAND FORESTRY _OR

FARM CROP PRODUCTION D EXPLOITER
LIVESTOCK DIVISION 

AGRiULTURAL ENGINEERING DIVISION FARMING SYSTEMS RESEARCH/ -
AFORCUSTRALENGINEERIDIVISION I EXTENSION COMPOINENT
 

FORESTRY DIVISION 
 PRE EXTENSON ON FARM AGRES i 1ROJECT 
RESEARCH 
 USAID/U ol A 

I HEMAl IC SURVEYS. TR,MNING. I 
DISSEMINATION, FEEDBACK I 

II 
 I 

F D FIELD EXTENSION UNITS 

CROP -FORESTRYIFISHERIES - LIVESTOCK 
~MINISTRY OF RURAL DEVELOPMENT AND 

SONADER
 

RGIONAL EXTENSION 

SOAER
 

DIRECTIVE OF AGRICULTURE -SERVICE OF VEGETABLE PRODUCTION 

DIRECTIVE OF PRODUCTION OF NATURAL RESOURCES 
DIRECTIVE OF LIVESTOCK MANAGEMENT 

COOPERATIVE EXTENSION AND TRAINING 



APPE NI)IX N 

MAURITANIAN SEED PRODUCTION ACTIVITIES 

CENTRE NATIONAL DE RECHERCHES 
AGRONOMIQUES ET DEVELOPPEMENT SONADER 

AGRICOLE (CNRADA? 

ON-S.TATION EXPERIMENTS AND VARIETAL TRIALS EXPERIMENTS AND VARIETAL TRIALSRc 

IN KAEDI AND SELIBABE STATIONS Maize
Maize -- 2 varieties established Sorghum 
Sorghum - 3 varieties established 
Millet - 2 varieties established
 
Cowpeas - 2 varieties estabhshed
 
Rice - 4 varieties established
 
Tomatoes 
Onions SEED FOUNDATION BASE 

DAKAR - ~ ~ 1SEED FOUNDATION I SEED MULTIPLICATION
 
SEED FOUNDATION 
 I FAO COMMERCIAL FARMERS 

lirnatoes BASECOR
O orsSEED 

Onions 
(3 generations) 

DPECNRADA SEED MULTIPLICAflON 
PRE-EXTENSION COMMERCIAL SEED PRODUCERS 

r - - ON-STATION TRIALSFARMERS PRVATE ORGANIZATION 
ON-FARMSEED MULTIPLICATION 

REGIONAL EXTENSION AGENCIES Maize 

AND SONADER EXTENSION UNIT 
FOR DISTRIBUTION TO FARMERS 

FARMERS SELECT. 
IN COMMERCIAL FARMERS SAVE SEED PURCHASED 

CROPS [7 CRSFRO SENEGATHEIR OWN SEED FARMER SE R A 



AV.ENDIJIX 0
 

ORGANIZATIONAL CHART OF CNRADA 

MINISTrRE DE UECONOMIE MINISTERE DU 1
 
ET DES FINANCES DEVELOPPEMENT RURAL
 

DIRECTION - UNITE EMBOUCHE - OMVS 

PUBLIC 
_ _ AGRES ,I - USAID/U ot A 

DIRECTION SERVICE 
TECHNIQUE ADMINISTRATI 

MARAICHAGE CULTUPE RIZICOLE PRE - GRC,MAT 
FRUITIER VIVRIERE RIUCL PRZT I-] 

KANKOSA SECRETAIRE GARAGE 

ADMINISTRATIF 

POOL CHAUFFEUR 

SECRE"AIRE 

PERSONNEL TEMPORAIRE 

Source: Taken from Diagnostic Du Centre National De Recherches Agronomioues e de Devetoppement Agncole
(CNRADA): Recommandations a L:lnstut de Recherche, Published by Permanent Interstate Committee for Drought 
Control inthe Sahel. Aout 1984. Annexe (2), B-1. 
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'APPENDIX P
 

Meteorological Data
 

KAEDI STATION
 

1985 MONTHLY AVERAGES
 

Months Max Min Ave Rainfall Sunlight Humidity Wind Evapotran-
Temp 

°C 
Temp 

oC 
Mean 
Temp 
oc 

mm/Day Hrs/Day y6 Velocity 
cm/sec 

spiration 
mm/Day 

1. 29.7 17.7 23.7 - 05.5 34 070.5 07.6 
J 2. 29,2 16.5 22.9 - 07.5 23 132.4 09.2 

3. 32.0 17.4 24.8 - 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 28.1 - 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 
A 2. 38.2 24.1 31.2 - 07.1 16 107.6 14.7 

3. 39.0 23.6 31.3 - 07.9 1.9 107.8 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 mm/Day Hrs/Day % Velocity spiration 
oc oC Temp cm/sec mm/Day 

1. 34.3 25.0 29.7 33.0 06.4 67 083.7 07.0 
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 26.9 33.1 - 05.1 40 050.7 1.3.4 
0 2. 39.5 26.3 32.9 - 02.0 29 047.5 10.t 

3. 36.4 23.5 31.8 - 03.8 24 041.9 10.6 

1. 39.5 19.2 29.4 - 09.6 22 034.2 10.7 
N 2. 37.3 22.4 29.8 - 08.1 23 069.0 10.8 

3. 36.1 19.9 28.0 - 0 16 052.8 09.6 

1. 34.2 22.0 28.1 - 06.3 10 082.4 10.9 
D 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 33 097.5 09.0 
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APPENDIX Q 

STATION: KAEDI
 

TABLE OF MONTHLY SOIL TEMPERATURE
 

AVERAGES FOR 1985 

Months Ocm 
Oc 

10cm 
c 

2ccm0 c 
50cm0 c 

100cm
0 

1 26.4 24.7 25.8 26.7 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 28.7 29.2 
F. 2 33.2 30.6 29.8 29.8 29.7 

3 33.9 31.3 3C 6 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 34.5 33.9 

3 40.1 35.6 34.6 34.4 34.2 

1 41.3 37.3 35.9 35.3 34.5 
Mvl, 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 37.5 36.8 

3 36.9 37.6 37.2 37.0 36.6 

1 36.4 36.1 35.8 35.8 35.7 
J. 2 33.6 35.1 34.9 35.4 35.4 

3 34.4 33.5 33.1 33.5 34.3 

1 36.4 35.5 34.7 34.7 34.8 
A. 2 36.4 35.5 34.7 34,7 34.8 

3 34.3 32.2 31.Q 32.9 32.0 
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STATION: KAEDI
 

TABLE OF MONTHLY SOIL TEMPERATURE
 

AVERAGES 'POR 1985 

Months Oem 10cm 20cm 50cm 10Ocm 
Oe oc oc oc Oc 

1 34.8 32.3 30.0 34.3 34.1 
S. 2 37.6 35.4 35.9 35.5 35.4 

3 39.6 3P.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 6 38.5 32.0 32.6 33.1 

3 32.2 30.8 30.1 30.9 32.2 

1 30.5 29.2 29.7 30.6 31.7 
D. 2 24.0 24.3 24.9 27.2 29.6 

3 25.8 24.8 25.0 24.5 28.0 
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APPENDIX R 

Pulaar Agricultural Seasons 

Name Description 

Thiedo This is the hot dry seson.
 
(March to May or June)
 

Demminare 
 This is the time when the rains first begin and 
(June to July) the trees begin to sprout. 

NDongou This is the actual rainy season. 
(July to August/September) 

Cowle This period marks the retreat of the flood when 
(September to October) recession agriculture can begin and also the 

coming of the harmatton ainds from the Sahara. 

Daboude This is the cool dry season. 
(Novemnber to February) 
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APPENDIX T 

List of People and Institutions Contacted 

Institutions 

USAJD, Nouakchott 

CNRADA (Centre de Recherche Agronomique et de Developpernent Agricole) 

Ministry of Rural Development 
- Direction of Protection of Natuwal Resources 
- Direction of Livestock Production 
- Direction of Agriculture 

SONADER 

Direction de la Sante 

Peace Corp 

FAO
 

Office of th;e Governor of Brakna Region 

Office of the Governor of Gorgol Region 

Partners for Productivity 

USAID Dakar 

O MVS 

Individuals 

Donald I Miller - Director USAID, Nouakchott 

Walter Bohem - USAID, Nouakchott 

William Jones - USAID, Nouakchott 

Wilson Lane - USAID, Nouakchott 

e Guardiano - USAID, Nouakchott 

Keni Rikard - USAID, Nouakchott 
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Ken Lizzo - USAID, Nouakchott
 

Mike Stengel - USAID, Nouakchott
 

Richard Howell - USA.ID, Nouakchott
 

Nancy Hocoff - USAID, Nouakchott
 

Ann Latamer - USAID, Nouakchott
 

Janice Wescott - USAID, Nouakchott
 

Jill Hilbert - USAID, Nouakchott
 

Teresa Fogelberg - USAID, Nouakchott
 

Harouna Hanaf - USAID, Nouakchott
 

NIamadou Diarra - Director of CNRADA
 

Ba Mamoudou Yero Besse - Head of Division for Rice Production
 

Ba Maradon Lanine - Head of Division for Vegetable and Fruit Research
 

His Excellercy Mr. Messaoud Ould Boulkheir - Mau itania Minister of Rural
 
Developmient
 

His Excellency Mr. Moharnmad Lemine Ould Abdi - Secretary General (MRD)
 

Ba Bocar Soule - Technical Advisor (MRD)
 

Housseynou Fall - Director Genie Rural
 

Moharneden Babah - Director General SONADER
 

Dahrnoud Ould Terzouk - Director Protection de la Nature
 

Mhammed Abdallah ould Abdurrahmane - Deputy Director cf Agriculture
 

Dr. Limame - DU.,ector of Animal Husbandry
 

Mrs. Ba - Director of PMTs
 

The Governors of Gorgol, Guidimaka, Brakna and Trarza Regions
 

The Assistant Governors of Gorgol, Guidirnaka, 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 - FAO Seed Multiplication Project 

Stefan Buzdugan - Director, Partners for Productivity 

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 OF 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 by Sonader
 
-Prices and costs according to the agreements with funding
 
agencies.
 

1. Unit price of agricultural inputs (02-01-1986)
 

(Ouguivas - UM)
 

Items-------------- Unit ---- Unit cost--- Real Price---------

Diesel : liter : 34 : 
 34 
Engine oil liter 160 : 160
 
Seeds kg :
18 35
 
Fertilizers 
 : kg 24 : 24
 
Pesticides :Ft./ha : 200 : 200 per season
 
Spare parts :Ft./ha : 1000 
 : 1000 per season
 
Mechanical I
 
Cultivation :Ft./ha : 2000 
 2000 per season
 

Labor : Day 180
 

PS: The value of the labor/day is slightly over the minimum wage
 
(21.45 UM/hour) in the following calculations:
 

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) 
(inputs) 

Medium term (%) 8.5 (appropriated by Sonader)
 
(motopump)
 

The financial charges form the lovernement/Sonader
 
(e.g., debts investment charges) are not taken into account.
 

4. Water needs per delivery head (m3iha) and corresponding diesel
 
oil consumption
 

Crop---------- Need ------- Pump discharge ----- Number-Consumption
 
m3/ha Hours liters of
 

diesel oil
 

Rice : 13000 270 48 22n
 
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 420,000 Um ( )
 
ReimbursaoLe in 3 yearly instalment 164,446 UM
 

i.e., hectare/year 	 4,222 M 

(M) 1985: 350,000 >1. This cost VaKes into account the adjusted
 
price effect of inflation since January 1985.
 

II. 	Fixed and Variables Costs
 

Fixed Costs per hectare
 

1. SONADER/GOVERNMENT
 

Land preparation/ Ft./year 7667 
 1 6389 
Supervision 

- Personnel Ft./year 9000 1 7500 
- Vehicles Ft./year 4558 1 3798 

Housing Ft./year 1040 1 867 
Maint-nance Ft./year 521 1 434
 
Financial charges Ft./year P.M. 1 0
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---------------------------------------------------------

-------------------------------------------------------

--------------------------------------------------------

Item--------------------Unit--Unit/Price---Quantity--...Proportion
 

engaged

1.2 (120%) 

fixed costs Sonader/Government:
Total 


-per year 22,786
 
-per season 
 18,998
 

2. Farmer
 

Annual payments Ft./year 8222 1 6851
 
Land rent Ft./year P.M 1 0
 
Financial charges Ft./year P.M 1 0
 

Total fixed costs Farmer
 

- per year 8222
 
- per season 
 6851
 

3. Total Fixed Costs per hectare
 
-per year 31,008
 
-per campagne 
 25,S39
 

Variables Costs for a Farmer/per Crop/,and per hectare
 
per season
 

Item----------------Riz--------- Maize----------- orghum
 
Quantity-Cost Quantity-Cost Quantity-Cost
 

UM U>! UN
 
Diesel oil (liters) 220 7480 105 3570 105 3570
 
Engine oil (liters) b 960 3 480 3 480
 
Seeds (kg) 40 720 25 50 10 180
 
Fertilizers (kg) 260 6240 ?20 2880 120 
 2880
 
Pesticides (Ft) 1 200 1 200 1 
 200
 
Spare parts 1 1000 1 1000 1 1000
 
>Me hanical cultivation P.>! 0 P.M 0 P.>M 0
 
Financial charges 1/2 yr 706 1/2 year 365 1/2 year 353
 

Expenses excluding labor 17306 8945 3663
 

Labor 200 36000 
 90 I200 90 16200
 

Total 53306 2515 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 
 )st of seeds 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.
 

III. 	Output price per kg of cereal in Ouguiva for different
 
assumptions of yield
 

1. Items: Total Expenses Farmer
 

-	 - RICE----------- MAIZE --------- 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 	 1500
16.00 21.1.4
 
4000 15.04 2-500 12.80 2000 15.86
 

This table oniy cons~iders tie production ccsts ac the farmer 
level.
 

2. Items: Total costs Sonader and Farmer
 

3000 26.61 1500 3/,.2' 1000 50.87
 
Average Yield 3500 22.81 2000 25.70 1500 
 33.9­

4000 19.96 2500 	 2000
20.56 25.44
 

This table includes all the costs of production at 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 

-. Size of village (number of households or population) 

B. Institutional development 

Schools Health clinic 
Market (periodic or Other governnent offices 

permanent) Access to roads 
Access to water Milling operations 

2. Demographic characteristics 

Ethnic affiliation 

Tribe Subtribe
 
Other social
 

distinctions
 

3. 	 A. Kinds of crops grown (e.g. sorghum, millet, neibe, watermelon, 
vegetables, citrus, groundnuts) 

B. Sequence of crops 
C. Length of fallow 
D. Indicators for determining when land can be fallowed 
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 small)
 
Perimeter area
 
Cropped area
 
Location on river (fonde, walo, other)
 

Soil type
 
Source of water
 
Water lifting method
 

a. pump 	origin/b; ond
 
b. pump 	size/capacity
 
c. maintenance program
 
d. power source
 
e. parts availability
 
f, operation (village operator; SONADFR; other)
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5. Wild 	foods 

Kinds 	(names)
 
Uses
 
Where found
 
Tree 	crops
 

6. Gum 	arabic 

Availability
 
Economic utilization
 

7. 	 Trees used for firewood
 

Names
 

8. 	 Citrus (orchard vs. garden)
 

Economic utilization
 

9. Bananas
 

Economic 	utilization 

10. Mangoes 

11. Interaction between sedentary farmers and nomadic groups 

Complementary 

Grazing of crop residue
 
Manure for fields
 
Products sold to farmer;
 
Products sold to nomads
 

Competitive 

Grazing in fields before harvest
 
Competition for water
 
Communal grazing resources
 

12. Migration routes of transhumants 

13. 	 Wild game 

Availability 

14. 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 employment (shops, mills, itinerant tradinE 
government employment, charcoal manufacture) 

Arts and crafts 
Farm labor 
Remittances 
Where have most migrants gone and why
Ho.; many have left 
How many have returned
 
Other enterprises
 

16. Credit 

Sources 

Credit associations
 
Government loans
 
Relatives or local merchants
 
Cooperatives
 
Others
 

Terms (period, interest, grace) 

Loan 	justification (social, production improvements, sickness, 
home improvement) 

17. Consumption 

A. 	 Food preferences 

Crops
 
Meat
 

B. 	 Food habits 

Who eats with whom
 
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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L8. 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 
HTve well levels changed (ask women) 

20. Project interventions in area 

21. Constraints elicited from farmers 

22. Possible interventions 
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SPECIFIC HOUSEHOLD QUESrIONS 

1. Composition of household (participants on the family farm) 

Adults Children 
Education of household Outmigration 

members 

2. Farm characterisLics 

A. A-cess to land (land tenure inquiries) 

Irrigated land (size of holding) 
Falo 
Fonde 
Decrue (number of plots) 
Dieri
 
What is considered good land? 

3. Field size 

(May be deternined by amount of seed used, but some verification of field 
sizes must be done by pacing or measurement) 

4. Family field vs. individual fields 

Cropping patterns 

5. Crops grown 

A. Rice 
Size of parcel(s) 
Irrigation techniques 

Continuous or intermittent inundation 
Water application frequency 
Cropping seasons (number of cultivations) 

Varieties (names, characteristics, sources, selection 
criteria, growing period) 

Local 
Iptroduced 

Diseasc ; id 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 (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 (methods, timing, who, man-days constraints), 

including: drying, storage, threshing, miiling 
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Control of output - who, arid portion given to family head 
Linkages with other crops 

B. 	 Other crops (corn or sorghum) (pursue cropping pattern questions 
when appropriate) 

Types
 
Growing periods
 
Diseases and pests
 
Inputs used (fertilizers; pesticides)
 
Irrigation tecriniques (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, st-irage, threshir 5, m,.ling 

(methods, timing, who, man-days, constraints) 
Portion marketed 

6. 	 Market gardens 

A. Water source 
B. Lifting method 
C. Water application method (timing and amount) 
D. Loca tion 
E. Crops 'rrown
 
F, Inputs used
 
G. 1.and preparation
 
H Marketed portion
 
1. Independent or cooperative organization 

7, 	 Recession agriculture (decrue) 

So, ;hum 

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
 

8. 	 Other crops in decrue (pursue cropping pattern questions when 
appropriate 
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9. Falo cropping patterns 

Area grown 
Site selection (numbe" cf days flooded; number of years cultivated)

Num','er of plots and tenure arrangements
 
Type of crops (name s, characteristics, source, selection criteria,
 

giowing period) 

Local
 
Introduced
 

Diseases and pests
 
Inputs used (fertilizer; pesticides)
 
Land preparation (tilling or prepeping 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, including drying, storage and threshing (methods, timing,
 

who, man-days, constraints)

Portion marketed and income received
 
Use of stocks
 
Grazing use
 

10. 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)
 
Fencing (methods, timing, who, man-days, constraints)
 
Weeding (methods, timing, who, man-days, constraints)

Harvesting (methods, timing, who, man-days, constraints)

Post harvest, inclAding 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. 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 hai vest, including drying, storage and threshing (methods,
 

timing, who,. man-days, constraints)
 
rortion marketed and income received
 
Use of stocks
 
Grazing use 

12. Other dieri crops 

Area grown
 
Site selection (number of years cultivated)
 
Number of plots an6 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) 
Fencing (methods, timing, who, man-days, constraints) 
Weeding (methods, timing, who, man-days, constraints) 
Harvesting (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 by-products
 
Grazing use
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13. 	 Baffou (depressions in dieri) 

Types of crc;,: grown 

14. 	 Livestock 

A. Goats 

Number 
Feeding practices (free or controlled) 
Diseases and mortality 

B. Sheep 

Number 
Feeding practices (free or controlled) 
Diseases anc mortality 

C. Cattle 

Number 
Feeding practices (free or controlled) 
Diseases and mortality 

D. Donkeys
 

Number 
Feeding practices (free or controlled) 
Diseases and mortality 

E. Pot dtry 

Number 
Feeding practices 
Diseases and mortality 

F. Horses 

Number 
Feeding practices (free or controlled) 
Diseases an, mortality 
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