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13 " ° , ,. Preface

The lingering effects of the drought during the early 1980s have exacerbated the human 
N suffering in the Sahelian country of Niger. Declining food production per capita and limited 
use of fertilizer are critical problems that are becoming more evident in the 1980s. Farm- 
level socioeconomic research must be considered in evaluating the potential of the region 
to produce, market, and use fertilizer. Niger, at the geographical center of the Sahel, exem 
plifies the demographic, economic, and agricultural problems of the region. This exploratory 
study of farm-level constraints to fertilizer use in western Niger provides a basis for future 
socioeconomic research by IFDC in West Africa. -
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Introduction 
and Background"

The Sahelian countries of West Afri 
ca may be described as a region of 
limited rainfall and frequent drought. 
Although diverse in many ways, the 
countries' of Niger, Chad, Senegal, 
Mauritania, Burkina Faso, Sudan, 
and Mali have in common the prob 
lem of fragile agricultural sectors and 
demographic pressures. The Sahelian 
population counts -Its blessings by 
millimeters of rain and survives on a 
thin margin. Dust, wind, desertifica 
tion, and a delicate ecological environ 
ment render life tenuous, harsh, and 
demanding. ,

The character of existence in the 
Sahel is well exemplified in Niger, a 
country sometimes described as "a 
land where the harvest is won with 
the soul's scythe" Niger is the largest 
country in West Africa and is the geo 
graphical center of the Sahelian 
region. Niger provides an excellent 
example of the demographic, econom 
ic, and agricultural problems con 
fronting the region.

The Republic of Niger has a land 
locked area of 1,186,408 km2 or 
458,075 mi2 with a population that 
exceeds 7 million; it is the tenth lar 
gest country in Africa and sparsely 
populated. Although estimates vary, 
between 3% and 8% of the land is 
considered suitable for agricultural 
production.

The Demographic 
Character of Niger

Niger is in a period of explosive popu 
lation growth caused by high birth 
rates, increasing life expectancies, de 
clining infant mortality, and ?.. gener 
ally declining death rate. The critical 
variables that describe that demo 
graphic transition are shown in Table 
1. With an estimated midyear popula 
tion of 7.1 million people in 1987 and 
one of the highest rates of natural in 
crease in the world, Niger is confront 
ing a rather dismal demographic 
horizon. One particular problem is

lUble 1. Selected Demographic Characteristics 
of Niger in 1987

A typical Sahelian scene in the village of Simari in northwestern Niger.

The demographic structure and 
character of Niger are greatly increas 
ing the population density per square 
kilometer of agricultural land. The 
data shown in Table 2 indicate that 
such density has more than doubled 
during the last quarter century. The 
Nigerien people are increasingly de 
pendent on a fragile and deteriorat 
ing economy in the midst of 
tremendous population pressure.

Characteristic
Numerical 
Indicator

Estimated Midyear population, 1987 
Annual natural increase // 
Doubling time jj 
Projected population year 2000 
Infant mortality rate 
Fertility rate
Population under 15 years 
Average life expectancy

7.1 million
2.9%

24 years
10.6 million

141 per 1.000
7

47% 
44 years

Source: Population Reference Bureau, Washington, 
D.C., 1987

the rapid 6% estimated annual 
growth of urban populations whose 
demands for sustenance will become 
increasingly difficult to satisfy.

Ironically, programs and interven 
tions in health care will decrease the 
time in which the population doubles 
and make it more difficult to achieve 
progress in economic development. 
The social custom of polygamy con 
tributes to high aggregate fertility. 
The total fertility rate shows that on 
the average each woman will have 
seven children during the childbear- 
ing period.

Table 2. Population Density Per Square
Kilometer of Agricultural Land for 
Selected Years, 1960-85

Year Density

1960
1965
1970
1975
1976
1977
1978
1979
1980
1985a

23
28
31
37
38
39
41
42
43
53

a. An estimate based on population growth.

Source: The World Bank, World Tbbles,
Vol. II Social Data 1983. 3rd Edition.



The Economic Situation

One particularly useful indicator to 
describe the situation of the Nigerien 
economy is the per capita gross 
domestic product (GDP). Those data 
shown in Table 3 indicate a constant 
downward trend since 1980.

The accelerated economic growth 
during the decade 1970-80 was at 
tributable to soaring world prices for 
uranium and several years of ade 
quate rainfall that temporarily bol 
stered agricultural production.

The factors that explain the deteri 
oration of the economy in the 1980s 
are the decline in the world demand 
for uranium, which is mined in Niger, 
and the lack of growth in the agricul 
tural sector.

The annual growth rates in real 
GDP per capita shown in Table 4 dra 
matically illustrate the deterioration 
of the economic situation of Niger. 
The rapid population growth and 
decline in other sectors of the econo 
my have had profound consequences 
for the Nigerien agricultural sector.

The Agricultural Sector

A reliable and valid database is a 
necessity in planning an agricultural 
development strategy. Although es 
sential data on key factors of agricul 
tural production in Niger are lacking 
or often contradictory, the World De 
velopment Reports of the World 
Bank provide useful insight into the 
general condition of the Nigerien 
agricultural sector (Table 5).

The people of Niger are experienc 
ing a decline in domestic production 
and a growing dependence on cereal 
imports and food aid. Because of the 
rapidly growing population and de 
teriorating agricultural production 
and economic growth, a high priori 
ty of the Government of Niger (GON) 
is to increase grain production to 
meet domestic needs. Future expan 
sion of agricultural production is to 
be realized from increased land 
productivity rather than expansion of 
the area of cultivated land. That

Table 3. Estimated Per Capita Gross
Domestic Product for Niger, 197845 
at Coastsat 1976 Prices

Year

1978
1979
1980
1981
1982
1983
1984
1985

GDP

(Billions of US $)

1,123
1,288
1,369

(( 1,356
1,345
1.310
1.100
1.172

Per Capita GDP

(US f)

214
239
246
237
230
216
176
175

Source: Based on Rural Finance in Niger. A 
Critical Appraisal and Recommenda 
tions for Change. The Ohio State 
University, 1987 and FAO population 
estimates.

Table 4. Annual Growth Rate* in Real aad 
Per Capita Gross Domestic Product, 
1978-85*

Growth Rate 
Year Per Capita

1978
1979
1980
1981
1982
1983
1984
1985

5
11

4
-4
-4
 5

 19
4

Real Gross 
Domestic Product

7
15
6
-.9
-.8
-.3

 16
7

a. The figures are rounded.

Source: Rural Finance in Niger A Critical 
••'•.; i Appraisal and Recommendations for 

Change. The Ohio State University, 
1987.

strategy of intensive agriculture is 
predicated on developing and expand 
ing the efficient use of appropriate 
fertilizer technology and other 
modern inputs.

Fertilizer Use In Niger

Central to the food and fiber produc 
tion problems of Niger is the low level 
of fertilizer use, which was estimat 
ed by FAO in 1982 to average less 
than 10 kg/ha. Table 6 presents data 
on fertilizer deliveries for Niger by 
type for the period 1980-84.

The GON suspended credit for fer 
tilizer in 1981. That decision had a 
depressing effect on sales and use of 
fertilizer and on agricultural produc 
tion. The trend toward lower levels of 
fertilizer use has continued to the 
present. The lack of credit for fertiliz 
er may have contributed to the ex 
pansion of the area under production 
and the use of smaller amour ts of 
fertilizer. //'

Given the low levels of fertilizer use 
in Niger and the well-established con 
tribution of fertilizers in increasing 
crop yields in other countries and 
regions of the world, it is apparent 
that in Niger there is a great poten 
tial to expand food production and 
promote economic development 
through increased use of fertilizers. 
Because 90% of the population of 
Niger is engaged in agricultural work, 
which is predominantly rural, eco 
nomic development can only be real 
ized through the rapid growth of the 
agricultural sector.

Table 5. Key Indicators for the Nigerien Agricultural Sector, 1981-85

Indicator 1981 1982 1983 1984 1985

Agricultural Share of GDP 30
(%)

Cereal imports ('000 tonne) 89 
Food aid in cereals ('000 tonne) 11 
Average index of per capita

food production 
1974-76 = 100

31

120
71

122

33

45
12

113

33

45
13
95

47

247
218

(1981-83) (1982-84) (1983-85)

Source: World Bank, World Development Reports, 1980-87.



TWe 6. IVtUl Fertiliier Deliveries for Niger by types, 1980*4

Type of Fertilizer 1980 1961 1982 1983 1984

Urea
Ammonium sulfate
CAN
SSP
TSP
Ground phosphate rock
15-J5-15
14-7-7
Other

1,455.8
56.9

a]8
2,865.2

370.8
314.6
717.2

40.0
127.4

2,824.6
17.0
11.4

7,089.9
219.3

73.4
1,339.1

77.4
29.5

  (tonne)   

2,351.3
3.2
3.3

5,206.4
660.6
432.3
701.1

0.0
9.8

2,726.0
56.0
58.0

3,823.0
47.0

730.0
2,136.0

0.0
5.0

3,835.0
61.0
50.0

1,584.0
530.0
487.0

2,503.0
0.0

40.0

Total 5,951.7 11,681.6 9,368.0. 9,581.0 9,090.0

Source: Etude Retrospective de 1'Offre et de la Demande d'Engrais au Niger. Miniature de I'Agricul- 
ture Direction des Etudes, de la Programmation et des Statistiques Agricoles, Septembre 
1986. "

In order to design appropriate poli 
cies and enhance agricultural 
research and development, the 
Government of Niger needs a more 
elaborate and detailed understanding 
of farm-level constraints to fertilizer 
use. A study to provide this informa 
tion, which at present is generally 
lacking, would clearly be useful and 
appropriate.

In general, farm-level constraints to 
fertilizer use may be classified in two 
general categories. First, there are 
those constraints that restrict the de 
mand for fertilizer and are associated 
with agricultural production technol 
ogy, the resource endowment of farm 
ers, and socioeconomic factors 
affecting the attitudes and behavior 
of farmers. Second are those con 
straints that restrict the supply of 
fertilizer and are asiic-c;'ated with the 
imports, production! and marketing 
of fertilizers. The1''focus of this 
research project is on the identifica 
tion of farm-level constraints to fer 
tilizer use that are associated with 
agricultural production.

The Village Chief (center) of 
Gotheye with oiher farmers who 
are users of fertiliser technology.

The Research Approach

Agricultural production theory is the 
basic framework used in this study of 
farm-level constraints to fertilizer use 
and demand. Agricultural production 
depends on decisions to use resources 
of land, labor, and capital for that 
purpose. Agricultural production is 
therefore a function of farmers' deci 
sions about the use of tin following: 
1. A set of fixed factors of produc 

tion such as factors that in the 
short run cannot be changed by 
farmers' decisions; these factors

usually include land, family labor, 
and capital assets.

2. A set of variable inputs such as 
inputs whose use in the short run 
is determined by farmers' deci 
sions; these inputs include fertiliz 
er, pesticides, labor, and 
irrigation.

Farmers' decisions about the use of 
fertilizer are therefore affected by 
several factors, including the 
following:

1. The availability of fixed factors of 
production and a set of socio- 
economic variables influencing 
the use of these resources for 
agricultural production. Thus, in- (

'-' ' formation is needed about land, 
land tenure, family labor, and cap 
ital assets as well as about socio- 
economic variables such as use of 
agricultural output, crop prices 
and access to market, availability 
of financial resources, and access 
to credit.

2. Access to timely and adequate 
supplies of fertilizers and other 
variable inputs and their prices. 
In this respect, information is 
needed about farmers' .access to

; and prices paid for variable inputs 
such as fertilizers, pesticides, 
seeds of improved varieties, or 
ganic manures, and labor.



3. Knowledge of and access to infor 
mation about the use of fertilizers 
and agricultural production tech 
nology in general. In this respect, 
information is needed on the 
farmers' education, experience, 
contact with extension service, 
and access to different means and 
types of information.

4. Perception of and response to risk 
associated with uncertainty on 
crop yields and prices. 

A preliminary questionnaire to col 
lect data on some of the factors 
described above was designed and 
field tested in Niger during the first 
2 weeks of March 1987. Following 
that test, the questionnaire was 
redesigned to make it more suitable 
to the situation of farmers in the sur 
vey areas.

Overview of Farm-Level 
Research in Niger'

'M

Socioeconomic research on farm-level 
constraints to fertilizer adoption and 
use in Niger is conducted rather in 
frequently. The few studies that have

been conducted have concentrated on 
the departments of Maradi and Zind- 
er in southeastern Niger, which are in 
habited by the Hausa ethnic group. 
This geographical limitation has re 
sulted in a bias in the research on 
Nigerien agriculture that has been 
widely disseminated among interna 
tional research scientists and 
organizations.

The departments of Maradi and 
Zinder represent a distinct agroclima- 
tic region; more extensive use of 
modern agricultural inputs and ani 
mal traction and higher levels of agri 
cultural productivity are found in 
Maradi and Zinder than in other de 
partments in Niger. In the depart 
ments of Niamey and Dosso, the use 
of animal traction is virtually nil, and 
the agroclimatic and soil conditions 
are quite different from those in 
Maradi and Zinder. Because of these 
factors, research distinctions between 
western and eastern Niger must be a 
continuing consideration and feature 
of future farm-level research.

This study offers an initial contri 
bution to the literature by focusing 
on farm-level constraints to fertilizer 
adoption and use among the Djernia 
ethnic group of western Niger.

Farm Survey
11

The farm survey was conducted dur 
ing the period June 10-August 6, 
1987, and 48 interviews were complet 
ed. The interviews were primarily 
conducted in western Niger in the 
departments of Niamey, Dosso, and 
Tahoua. The specific villages visited 
were Bambey, Galmi, and Dan Gona 
in Tahoua Sokorbey, Falmey, and 
Goberi in Losso; and Ibrodi, Karma, 
Gotheye, and Simari in Niamey. 
Department names are used in the 
text and tables to refer to these vil 
lages. Figure 1 shows the locations of 
these villages. The remoteness of 
many of these villages mitigates the 
biases that are often associated with 
socioeconomic studies conducted in 
villages located near major highways.

Data Analysis

The questionnaire was designed to 
collect and analyze data on 11 main 
factors related to farm-level adoption 
and use of fertilizer. These factors in 
cluded the demographic characteris 
tics of farmers and household 
composition, patterns of dry-season 
migration, distances from households 
to commercial locations and fields, 
and land tenure and use.

The factors related to agricultural 
production and fertilizer use included 
cropping systems on household plots, 
fertilizer use on household plots, farm 
production and byproduct use, farm- 
level labor, benefits of agricultural 
cooperatives, and the characteristics 
of users and nonusers of fertilizer.

A scene in the village of Goberi 
shows the importance of crop 
byproducts for building fences and roofs.
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Figure 1. Sites of Field Interviews in Western Niger.

IkMe 7. Average and Standard Deviation of Selected Sociodemographic Characteristics of the 
Households Studied <N=48)

Characteristic

Number of children per household
Household size
Number of wives
Age of household heads (years)
Years of schooling of household head
Persons in household speaking French

Average

5
8 -\
2

48
3
1

:; Standard Deviation

3.1
3.5
0.55

12.2
0.0
1.5

Household Composition

The Sociodemographic characteristics 
of the households during the crop 
ping season, shown in Table 7, have 
several important implications. The 
average number of persons per house 
hold is eight and indicates a high level 
of dependency of children. The aver 
age number of wives per household is 
two, and polygamy is a critical factor 
contributing to population growth. 
The typical pattern is for younger 
men to have one wife, and additional 
wives may join the household as men 
age and accumulate resources and as 
sets. Typical of national characteris 
tics, the sample indicates minimal 
formal education; on the average, one 
person per household speaks French, 
usually a dependent enrolled in 
school. The importance of document 
ing the number of persons speaking 
French is that it is, to some extent, 
a measure of social integration with 
modern national and commercial cul 
ture. Illiteracy is a serious hindrance 
to economic and social development 
in general and the expansion of 
modern agricultural inputs in partic 
ular. The inability to read and under 
stand fertilizer packages and 
instructions for use restricts the ef 
fectiveness of using written informa 
tion as a means of disseminating 
knowledge about fertilizers. Pictori 
al depictions of proper fertilizer use 
should be considered.

Djerma farmers from the village of 
Bambey are the beneficiaries of 
fertilizer technology.



Patterns of 
Dry-Season Migration

For those men who migrate during 
// the dry season, Cote d'lvoire and 
';-! Ghana appear to be the favored desti 

nations among the Djerma of western 
Niger. Although some may work as 
stevedores in Abidjan, the most pre 
valent work among seasonal 
migrants is small-scale trade In that 
type of work, the migrant receives 
cloth, shoes, watches, and like items 
on consignment from a wholesaler; 
these goods are sold by the migrant, 
and profits are shared. Temporary 
migrations of 6-9 months are not un 
common. As shown in Table 8, earn 
ings of US $650 are possible In some 
cases young men will permanently 
move to Ghana or Cdte d'lvoire, peri 
odically return to present money to 
the household, and then depart only 
to repeat that process.

lable 8. Selected Variables Describing Dry 
SeMon Migration of Household 
Heads Interviewed (N=18)

_______Variable_______Percentage

Percent of total sample that 
migrated in the 1986-87 dry 
season 38.0

Percent migrating to 
Within Niger 17.0 
Cote d'lvoire 67.0 
Benin 5.0 
Nigeria and COte d'lvoire 5.3
Within Niger and Cdte d'lvoire 5.7

Type of Work 
Sales and trade 
Labor and construction

Estimated average dry season 
earnings (US S/6-9 months)

98.0 
2.0

650.00

Migration is a complex topic of so 
ciological research, but it is very use 
ful in understanding labor and 
finances that are available for capital 
investment in land, general agricul 
ture, and fertilizer.

The theoretical relationship be 
tween dry-season migration and 
farm-level fertilizer use is one where 
earnings may be used to purchase fer 
tilizers and other modern agricultural

inputs to improve household produc 
tion. That observation should be fur 
ther validated through empirical 
research.

Overview of the National 
Transportation System

The transportation system of Niger 
is constrained in that it serves the lar 
gest landlocked country in West Afri 
ca. Poor internal and external 
transportation linkages have always 
hindered economic development.

Although substantial improve 
ments in Nigerien domestic transpor 
tation have been realized during the 
past two decades, the rapid popula 
tion growth and urban expansion will 
require future road, development. 
Adequate paved highways link major 
cities, but the secondary and tertiary 
roads are poor. Often there are no 
roads linking remote villages with 
centers of production and consump 
tion. Motorized forms of transporta 
tion are frequently overloaded with 
goods and people, and vehicles with 
broken axles, shock absorbers, and 
suspension systems are often seen on 
roads and highways.

The external transportation system 
of Niger also requires consideration. 
The main external linkages are (1) a 
road connection to Abidjan, which 
links to rail in C6te d'lvoire, (2) a road 
connection to Cotonou, which links to 
rail in Benin, and (3} a road linkage 
to Lagos and Port Harcourt which 
links to rail in Nigeria. Although 

;    those linkages are adequate, future 
/ economic development is contingent 

upon elaborations of those linkages 
with the outside world. Both the in 
ternal and external transportation 
systems of Niger deserve serious 
research and policy attention because 
the delivery of agricultural inputs to 
farming areas and food to urban 
areas are dependent on that 
infrastructure.

Distances From Households to 
Commercial Locations and 
Fields

The distances from households to 
fields and markets and the very infre 
quent ownership of animal-drawn 
carts are serious constraints to 
agricultural development, in general, 
and the transportation of fertilizer

Millet is sold ia the marketplace serving the village of Goberi.

6



and crops output in particular. The 
mean distances from households to 
markets and fields are shown in Table 
9. Farm-level transportation of people 
and goods in western Niger is typical 
ly accomplished on foot, by donkey or 
camel, or by cart. When fertilizers are 
purchased, farmers often make 
smaller packages from the 50-kg bags 
and complete several trips from the 
cooperative to the fields.

Table 9. Mean Distances From Households 
to Fields and Markets in 
Kilometers (N=48)

Households Total
to: Sample Niamey Dosso

Markets 
Fields

7.0 
3.0

12.0 
2.3

5.0 
2.3

A donkey can transport two 50-kg 
bags, and that weight limitation also 
requires multiple trips to transport 
fertilizer. The better form of transpor 
tation is a cart drawn by oxen or a 
donkey-drawn cart. However, only 1% 
of the farmers interviewed in this 
study owned carts.

Cooperative credit is available to 
farmers to purchase carts, but the 
cost of a donkey curt, estimated to be 
CFA 78,000 or US $265, is still pro 
hibitive. Farmers who make that sub 
stantial investment sometimes 
experience delays in delivery of 2-3 
months and often longer. Cart owner 
ship requires new expense to main 
tain the beast of burden but may also 
provide a source of income when 
transportation services are hired by 
other farmers. A fee of about CFA 
300/day (US $1) appears to be the cus 
tomary and usual price for cart trans 
portation services. When payment 
for farm-level transportation services 
is made in kind, a measure of cowpea 
straw is not uncommon.

Because the average distance from 
households to fields is about 3.0 km 
and fields are scattered, an estimat 
ed 15%-20% of each working day is 
spent commuting on foot. That ardu 
ous task reduces productivity and re 
quires a substantial expenditure of 
spirit and energy. The problem of in

adequate farm-level transportation is 
particularly evident during the har 
vest season when numerous trips 
from households to fields are neces 
sary. When fertilizer, manure, and 
production are transported on foot, 
the task is more laborious and pro 
ceeds at an even slower pace.

Land Tenure and Use

Because land is a sine qua non of 
human existence, it is the single most 
essential object of possession among 
Nigerien farmers. In the absence of a 
well-developed economy, most sus 
tenance is drawn from the soil.

Land tenure systems in Niger 
reflect both African and Islamic tra 
ditions. Although the intricacies of 
Nigerien land tenure exceed the scope 
and intent of this study, some basic 
characteristics are discussed. The 
basis of the system of land tenure is 
the recognition that, although village 
residents have the right to use as 
much community land as needed for 
their support, the land is the ultimate 
property of the village and is con 
trolled by village chiefs. Village chiefs 
may allocate land to new village resi 
dents and to residents requiring ad 
ditional land. In the event of 
migration, allocated but uncultivat 
ed land or land of heirless farmers 
reverts to the control of the village 
chief. Although land is owned by "use 
rights," it may also be inherited; an 
agreement about inheritance is made 
at the time of allocation.

The general pattern of land tenure 
in western Niger indicates that land 
may be borrowed or owned by in 
dividuals or households. The frequen 
cy of these types of arrangements for 
plots of farmers in the sample is 
shown in Table 10. When land is bor 
rowed from another village resident, 
payment of 10% of production ap 
pears customary and is a means for 
the owner to realize benefit without 
investment.

It should be noted that the farm 
ers interviewed for this study are 
members of the Djerma ethnic group. 
Therefore, the observations about ,  -, 
land tenure shared in this study may 
not be characteristic of those among 
the Hausa or other ethnic groups. 
More detailed studies would perhaps 
show useful contrasts and compari 
sons, but that task is beyond the in 
tent of this study.

The relative proportions of owned 
and borrowed land are difficult to ac 
curately determine for whole depart 
ments and villages. It is, however, 
clearly in the political interests of vil 
lage chiefs to maintain control over 
land that is available for borrowing 
and to avoid permitting use rights to 
land to dominate the village pattern. 
Individuals who are in a position to 
loan land also have political and eco 
nomic interests at stake. Although 
the commercialization of land may be 
increasing in Niger, no instances of 
such transactions were observed in 
this study.

Land that is obtained by in 
heritance, gift, or purchase is more se 
cure for long-term investment. Those 
farmers in western Niger who are

Table 10. Number and Percentage of Household Plots Owned and Borrowed Per Household 
in Niamey and Dosso (N=116)

Plots Owned by Household Plots Borrowed by Household

Niamey
Dosso
All sample

Number"

1.8
2.2
2.1

Percentage

60
85
75

Number*

1.2
0.4
0.7

Percentage

40
15
25

a. Average number of plots per household.



dependent on borrowed land, and 
therefore on the good graces of village 
chiefs and landowners, almost never 
make capital investments for land im 
provement. Even the manuring of 
borrowed fields is rare or nonexistent. 
Thus, to the extent that borrowed 
land dominates the land use pattern, 
investment and therefore fertilizer 
use and agricultural production are 
stifled and severely constrained.

Cropping Systems on 
Household Plots

The principal food crops of western 
Niger are millet, cowpea, and sor 
ghum. Less common are rice and sor 
rel. The questionnaire was structured 
to obtain data on a 4-year history of 
cropping strategies. The longitudinal 
data for 116 plots shown in Table 11 
indicate that patterns of intercrop 
ping vary between the villages sam 
pled in the departments of Niamey 
and Dosso.

It appears that Djerrnu farmers in 
western Niger establish a crop pat 
tern that minimizes risks and pro 
motes productivity, and they do not 
alter that pattern over time. The data 
show that the millet-cowpea intercrop 
is more prevalent in Dosso and the 
millet-cowpea-sorrel intercrop is more 
frequent in the Niamey department.

Although millet is a staple in both 
departments, risk is reduced in Dosso

with sorghum and in Niamey with 
sorrel. That difference is probably at 
tributable to the expectations of the 
greater rainfall and heavier soils in 
Dosso that are required for sorghum. 
These strategies of risk reduction 
through intercropping are methods 
that have been established through 
years of experience and trial and 
error. The intercrops should be taken 
into account in establishing recom 
mendations for fertilizer use. Table 12 
shows that the production of millet, 
the principal food staple, is greatly 
improved by fertilizer use.

Table 12. Mean Household Production of 
Millet, Cowpea, and Sorghum in 
1986 Among Usero and Nonueers 
of Fertilizer (N=48)

Production

Crop Users <N=19> Nonusers (N=29)

Millet
Cowpea
Sorghum

2.341
134
120

1,351
125
180

Farm-Level Production

Agricultural production statistics for 
Niger, especially average per hectare 
yields, vary by source and should be 
viewed with skepticism. Impressions 
are that subsistence farmers in Niger 
generally cultivate 4 or 5 ha, but such

Table 11. Percentage Distribution of Crops on Household Plots Over 4 Years in 
Niamey and Dosso (N=l 16 Plots)8

1984 1985 1986 1987

Crops

Millet
Millet-cowpea-sorghum
Millet-cowpea
Millet-sorghum
Millet-cowpea-sorrel
Millet-cowpea-sorghum-sorrel
Other

Total

Niamey

17
2

21
-

33
17
10

100

Dosso

10
18
56

6
3
-
7

100

Niamey

13
2

25
-

33
17
10

100

Dosso

10
18
56

6
3
-
7

100

Niamey

17
2

21
-

33
17
10

100

Dosso

10
18
56

6
3
-
7

100

Niamey

17
2

21
-

33
17
10

100

Dosso

10
18
56

6
3
-
7

100

a. Rounded.

subjective estimates make no contri 
bution to rigorous statistical analy 
sis. The measurement of land areas 
will undoubtedly remain a constant 
problem in future farm-level research 
in Niger.

Byproduct Use

Following the advice of agriculture] 
authorities, farmers frequently use 
millet and sorghum stalks as ground- 
cover to reduce wind erosion. Addi 
tionally, those stalks are used for 
construction of fences, wind barriers, 
housing, and, to a lesser extent, 
animal feed. '  -'   ' 
•f^ iraw from cowpea, sorghum, and 

millet is frequently used as animal 
feed and is a source of income. 
Although it is difficult to be precise, 
a commonly encountered price for a 
"bundle" of cowpea straw is CFA 225 
or about US $0.80. Straw is also trad 
ed for goods and services and may 
also be given as a gift. In short, straw 
byproducts are a medium of exchange 
among the Djerma of western Niger. 
Production research should be cog 
nizant of the value and uses of straw 
and should generate appropriate cal 
culations on per hectare yields of

Table 13. Uses of Millet, Cowpea, and 
Sorghum Byproducts <N=48)

Crop/Use

Millet
Groundcover
Animal feed
Other
Ibtal

Sorghum
Groundcover
Animal feed
Other
Tbtal

Cowpea
Groundcover
Animal feed
Gift
Market sale
Trade
Tbtal

Percentage

92
4
4

100

77
18

5
100

29
35

3
27

6
100

8



valuable byproducts. The specific use 
of byproducts is shown in Table 13.

Finn-Level Labor

It is customary for heads of house 
holds in western Niger to labor exclu 
sively on household plots, but other 
smaller plots may be cultivated by in 
dividuals within the households for 
personal use Young men, perhaps 
older than 12 years of age, work with 
household heads in the tasks of plant 
ing, weeding, and harvesting. It ap 
pears that weeding is the task for 
which labor is most frequently hired, 
and wages are a major expense Table 
14 shows data that describe labor, 
wages, and tasks.

Table 14. Characteristics of Farm-Level Wage Labor IN=48)

Variable Percent or Mean

Percent of farmers hiring labor
Mean number of laborers hired per farm
Mean number of household laborers per farm .
Mean number of days of hired labor per farm
Mean daily wage in US $
Percent of farmers hiring labor for

Weeding only
Planting and weeding
Planting, harvesting, and weeding
Land preparation and weeding 

Harvesting only
Total

A group of Djerma farmers with an extension agent (left) in the village of fmlmey.

No shortages of labor were report 
ed by the farmers who were inter 
viewed for this study. Labor 
"bottlenecks" reported by various 
sources are most likely to occur in 
eastern Niger in the departments of 
Zinder and Maradi where intensive 
cash crops prevail.

The average daily wage paid for 
hired labor among the Djerma of 
western Niger is CFA 640 or US 
$2.20. It should, however, be noted 
that the sick and elderly are provid 
ed with village labor as a charitable 
and humane gesture.

100
7
2

13
2.20

64
18
9
4.5
4.5

100

In the village ot Goberi a father and his sons pause while weeding their millet field.

Agricultural Cooperatives 
in Niger

French colonial law governed the ac 
tivities of agricultural cooperatives 
until 1960. Following independence, 
the GON initiated policies to acceler 
ate social and economic development, 
distribute modern agricultural in 
puts, and bolster agricultural produc 
tion through cooperatives.

As organized, the cooperative sys 
tem is based on the support and ac 
tivities of villages rather than 
individuals. The structure of the 
cooperative system in Niger is as 
follows:



1. Groupement Mutualistic Vil- 
lageois (GMVs) are organized at 
the village level and are the basis 
of the structure of cooperatives.

2. The cooperatives are organized to 
include groups of perhaps five to 
ten villages that are mutually 
supportive in the production and 
marketing of agricultural goods.

3. Associations Locales des Cooper 
atives (ALC) are found in those 
regions where markets are sub 
stantial enough to support unions 
of cooperatives. Five to ten 
cooperatives usually form a 
union.

Because of limited financial 
resources and the devastating 
drought, cooperative development 
slowed during the period 1969-74; 
however, the cooperative formation 
was greatly accelerated during the 
period 1974-78 (Table 15). Although 
there have been some changes, from 
1978 to the present, the structure has 
remained basically the sama Perhaps 
the most significant and important 
change in the cooperative structure 
was the collapse of credit for fertiliz 
ers for cereal production in the early 
1980s.

The ambitious goals of the 1960s 
and 1970s have not been realized, but 
the GMVs cover about 50% of the 
agricultural producers in Niger. The 
lack of credit deters the expansion 
and development of cooperatives and 
constrains the expansion of fertilizer 
use.

Benefits of 
Agricultural Cooperatives

When questioned about the benefits 
of cooperatives, Nigerien farmers ex 
pressed approval of the credit plans 
for the purchase of plows and carts 
but virtually universal disappoint 
ment about the lack of credit for the 
purchase of fertilizer. The responses 
of farmers about the benefits of 
cooperatives are shown in Table 16.

Table 16. Perceived Benefit* of Participation 
in Agricultural Cooperative 
Organizations <N=48)

_______ Benefit Percentage

No perceived benefits 67
Tbols available on credit 19
Fertilizer transported to village 6
Seeds and fertilizer available 4
Fertilizer available 2 
Increased knowledge about

fertilizers 2

Tbtal 100

Emphasis has been placed on ex 
panding cooperatives in Maradi and 
Zinder, but in western Niger coopera 
tives are not viewed as beneficial.

Fertilizer is an agricultural input 
that necessarily passes through 
cooperatives and extension services to 
rwach the farm level The success of 
such efforts depends on the literacy of 
the participating farmers. The ability 
of the farmers to read and write, un 
derstand and use simple arithmetic

Table 15. The Expansion of Agricultural Cooperative Organizations in Niger, 1965-78

Department

Niamey 
Dosso
Tahoua
Maradi
Zinder
Diffa
Agadez

1965

8 
4
5
8
7
..
 

1974

15 
14
35
72
97

.
2

1975

23 
29
49

125
164

3
3

1976

27 
29
50

153
165

8
15

1977

48 
64
55

158
194
29
21

1978

78 
68
64

159
195

31
27

Tbtal 32 235 396 447 569 622

Source: Niger Agricultural Sector Assessment. Vol. II. Agency for International Development, 
Niger, 1979.

and bookkeeping, and understand 
management and agricultural prac 
tices is a basic and critical prerequisite 
to agricultural development.

Few Nigerien farmers have any for 
mal education, and few speak French. 
An effort to enhance agricultural skills 
was realized in 1978/79 when 20 per 
manent agricultural training centers 
were created in the department of 
Dosso. Although such efforts are com 
mendable and important, progress re 
mains slow.

Nigerien farmers may obtain infor 
mation about fertilizer use from several 
sources other than cooperatives. The 
farmers interviewed in this study were 
asked to identify the principal source 
of information about the use of fertiliz 
ers, and those data are shown in Table 
17.

Table 17. Sources of Knowledge and
Information About Fertilizer as 
Reported by Farmers (N=48)

Sources

Informal sources
Cooperatives 
Field trials
Extension workers
Farmers' meetings 
No knowledge source

Percentage

40
19 
14
19

4 
4

Tbtal 100

a. Other farmers, relatives, friends.

Not surprisingly, Djerma farmers 
appear to be aware of fertilizer and to 
learn about fertilizer use by observa 
tion and by exchanging advice and ex 
perience with others on an informal" 
basis. The educational role of coopera 
tives and extension is substantial; 
however, informal learning undoubted 
ly occurs in those contexts and the 
categories therefore are not mutually 
exclusive

Although farmers do receive formal 
advice and guidance from authorities, 
that advice is undoubtedly modified 
and altered by perceptions of risks and 
unique conditions. For example, 
authorities advise farmers to incor 
porate fertilizer before and at planting 
time. Although that is excellent
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technical advice, farmers are very 
reluctant to risk fertilizer use until 
rain and small plants are clearly visi 
ble That practice hinders root de 
velopment but makes infinite sense 
to farmers who find it difficult to till 
very dry topsoil and are reluctant to 
risk fertilizer loss through heavy 
windstorms before planting.

Characteristics of Users and 
Nonusers of Fertilizer

Additional insights into farming sys 
tems and fertilizer use are obtained 
by comparisons between the depart 
ments of Niamey and Dosso in terms 
of the frequency of fertilizer use and 
the types of fertilizers that are attrac 
tive to farmers.

As shown in Table 18, the use of fer 
tilizers appears more prevalent in 
Dosso than Niamey. Therefore, the 
expected overall level of fertilizer use 
is greater in Dosso than in Niamey, 
and the difference is partially ex 
plained by a higher probability of 
adequate rainfall in the Dosso depart 
ment. The proximity of Dosso to the 
Nigerian bonier and access to addi 
tional fertilizer supplies may also con 
tribute to the increased use of 
fertilizers.

The sample data that show the rela 
tive use of various types of fertilizers 
are presented in Table 19. The use of 
SSP was prevalent in both depart 
ments, whereas urea was used only in 
some sampled plots of Dosso. The use 
of SSP fertilizer appears to be increas 
ing in the Dosso department, but 15- 
15-15 fertilizer is not widely used.

The farmers interviewed in this 
study were asked to identify what 
each understood as constraints to fer 
tilizer use, and those data are shown 
in Table 20. The constraints of cost 
and credit are closely related and are 
understood as significant constraints 
that reflect the lack of financial 
resources by farmers to purchase fer 
tilizers. Lack of knowledge and 
familiarity is also a frequently cited 
constraint.

Table 18. Percentage of Sampled Household Plots Receiving Fertilizer in Niamey and Dosso, 
1984-87 (N=116)

Percent of Plota Receiving Fertilisers

Department

Niamey
Dosso

1984

8
18

1985

6
38

1986

8
38

1987
6

37

Table 19. Percentage of Sampled Fertilized Household Plota Receiving Various Typea of 
Fertilizer in Niamey and Dosso, 1984-87 (N-116)

1984 1985 1966 1987

Fertilizer

SSP
15-15-15
Urea

Ibtal

Niamey

75
25

-

100

Dosso

67
.

33

100

Niamey

100
-

...

100

DOMO

58
-

42

100 i,

Niamey

75
25

-

100

Dosso

61
12
27

100

Niamey

100
-
-

100

Doaso

88
12

-

100

Table 20. Types of Constraint* to Fertilizer Use as Cited by Farmers (N-48)

Constraint

Cost 
Cost in conjunction with lack of credit 
Lack of knowledge and familiarity 
No constraint identified 
Other

Percentage

21
48 
25

4
2

Total 100

Table 21. A Comparison of Select.   I Sodoeconomic Characteristics of Users and Nonusers of 
Fertilizer (N=48)

Characteristic

Mean distance to markets (km)
Mean distance to fields (km)
Mean number of nonhousehold relatives

providing labor per farm
Mean number of hired laborers per farm
Percent citing fertilizers as most important

agricultural input
Mean number of days a hired herd is used

for organic manure

Mean

Users (N=19)

5.4
2.5

11.0
6.0

84.0

0.0

or %

Nonusers (N-29)

7.6
3.0

3.0
2.7

36.0

25.0

Those data support the observa 
tion that an increase in the frequency 
of demonstrations, trials, and other 
forms of information dissemination 
will enhance the adoption and use of 
fertilizer. Restoration of farm-level 
credit in Niger is a complex problem, 
but improvements in knowledge and 
familiarity with the benefits of fer 
tilizer use appear possible.

A comparison of users and non-

users is helpful in understanding 
farm-level constraints to fertilizer use. 
As shown in Table 21, the households 
of fertilizer users are closer to both 
commercial markets and household 
fields than are those of nonusers. 
Those differences are probably relat 
ed to the nature of farm-level trans 
portation constraints. Specifically, 
users of fertilizer are somewhat less 
constrained by distances to transport

11



fertilizer to fields and crops' produc 
tion to household and market.

Users of fertilizer have labor provid 
ed by nonhousthold relatives at a fre 
quency four times that of nonusers. 
In contrast to nonusers who offer 
monetary compensation to hired 
labor, users compensate the labor 
provided by relatives with some share 
of production. Because of the pattern 
of labor use by fertilizer users, in 
creased production is a social asset as 
well as an economic one. The data 
also show that users of fertilizer hire 
an average of six workers, whereas 
nonussrs hire an average of less than 
three workers (2.7). Fertilizer users de 
mand more labor at the point in the 
season when weeding is necessary, 
but nonusers hire labor for the varied 
tasks of planting, weeding, and 
harvesting.

As expected, users of fertilizer fre 
quently cite it as the single most im 
portant input, whereas nonusers have 
yet to realize the benefits of commer 
cial fertilizer and instead hire herds 
of animals to deposit manure on 
fields for an average of 25 days per 
year.

Users and nonusers of fertilizer are 
also contrasted by the sources of their 
information about fertilizer. As 
shown in Table 22, fertilizer users cite 
agricultural cooperatives as the prin 
cipal source of information about fer 
tilizers five times more frequently 
than do nonusers. The data also show 
that nonusers cite extension services 
as the principal source of information 
about fertilizer five times more fre 
quently than do users.

The greater frequency of farmer 
meetings among fertilizer users is 
probably a result of more frequent 
participation and activity by users 
within agricultural cooperatives. 
Nonusers reported no participation in 
meetings of farmers. Such meetings 
should be given attention in the fu 
ture development of fertilizer use in 
western Niger. Finally, the data show 
that nonusers are more likely to have 
learned about fertilizer from informal 
sources than are users and that 
nonusers remain mostly outside the 
realm of formal information. These

observations suggest that informa 
tion dissemination and accelerated 
contact with nonusers are needed and 
required for the expanded use of 
fertilizer.

As shown in Table 23, users and 
nonusers of fertilizer exhibit differ 
ences in the use of crop byproducts 
(basically straw). Millet straw is vir 
tually always used as ground cover; 
however, sorghum and cowpea by 
products are more likely to be used as 
ground cover by nonusers of fertiliz 
er than by users. An inventory of 
animals is not included in this study, 
but the data suggest that the extent 
of animal ownership is greater among 
users than nonusers because 
byproducts of both sorghum and cow- 
pea are more frequently used as 
ground cover among those who do

not use fertilizer. The speculation on 
that point would be that fertilizer use 
supports the development and main 
tenance of farm animals; nonusers 
own fewer animals and therefore are 
generally poorer than those who use 
fertilizer.

The value of cowpea straw among 
fertilizer users is apparent in its use 
for animal feed, market sale, and 
trade. Perhaps proximity to markets 
explains the ability of fertilizer users 
to sell and trade cowpea straw, 
whereas, because of transportation 
constraints, nonusers have limited 
choices and are compelled to use cow- 
pea straw as ground cover. Fertilizer 
users have a source of income from 
cowpea straw that bolsters their abil 
ity to continue to purchase fertilizer 
and enhance their cash flow.

Table 22. Principal Sources of Information About Fertilizer Cited by Users and Nonusen of 
Fertilizer <N=48)

Source

Agricultural cooperatives 
Agricultural extension services 
Farmers' meetings 
Farm-level trials 
Informal sources 
No sources cited

Users (N=19)

36 
5 

11 
16 
32

Percentage

Nonusers (N=29)

7 
27

14 
45

7

Tbtal 100 100

Table 23. Uses of Byproducts Among Users and Nonusers of Fertilizer (N=48)

Users (N=19) Nonusers (N=29)

Millet byproducts
Ground cover
Animal feed
Other

Sorghum byproducts
Ground cover
Animal feed
Gift

Cowpea byproducts
Ground cover
Animal feed
Gift
Market sale
Trade

 1

90
5
5

63
25
12

7
43

-
43

7

<%>
93

3
4

89
11

.

45
30

5
15

5
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Significant Differences 
Among Usert and 
Nonusers of Fertilizer

Additional insights concerning the 
differences between users and 
nonusers of fertilizer were explored 
through statistical analyses. In the 
search for contrasts, the variables of 
owned and borrowed land, age, house 
hold size, number of wives, number of 
children, number of family members 
speaking French, dry-season migra 
tion, and cart ownership showed no 
meaningful differences between users 
and nonusers of fertilizer.

Some meaningful contrasts and 
distinctions are shown in lable 24. 
Those data suggest that the availa 
bility of household labor and the dis 
tance from household to market are 
significant variables explaining the 
use or nonuse of fertilizer. Those vari 
ables should be evaluated in future 
research. The observation of no sig 
nificant differences in the use of 
organic manure among users and 
nonusers of fertilizer is instructive. 
Previous research has sometimes sug 
gested that the use of fertilizer is as 
sociated with a decline in or lack of 
the use of organic manure and that 
the organic richness of the soil is 
thereby lost. The data suggest that 
this is not the case, and Djerma farm 
ers complement the use of fertilizer 
with the traditional use of organic 
manure. This observation should also 
be evaluated in future research.

Table 24. Variables Showing Significant Differences Between Users and Nonusers of 
Fertilizer (N=48)

Summary

Niger is a country that exemplifies 
the demographic, economic, and agri 
cultural problems of the Sahelian 
region of West Africa.

High rates of population growth 
are occurring amidst declining 
agricultural and economic sectors. 
Substantial increases in food produc 
tion are needed to meet the require 
ment of the Nigerien population,

i 
Variable

Distance to market (km} 
Distance to field (km)'
Number of household laborers
Number of hired laborers
Percent of farmers using organic manure

; i

Users

5.4 
2.5
6.4
6.0

50

Mean

Nonusers

7.6 
3.0
2.1
2.7

58

Difference*
 2.2» 
-0.5»
+4.3*..
+3.3»-
-8

a. Users with respect to nonusers. 
 Significant at the 1% level of significance

which is expected to be in excess of 
10 million in the year 2000.

The use of appropriate fertilizers 
and other modern agricultural inputs 
is necessary to build a sustainable 
and prosperous agricultural sector. 
At present, the use of fertilizer in 
Niger is among the lowest in the 
world. Nigerien agricultural authori 
ties are keenly aware of the contribu 
tion that fertilizer can make in 
increasing food production and are 
developing policies to enhance and 
strengthen the diffusion of modern 
agricultural inputs. V

Farm-level socioeconomic research, 
data, and information are critical fac 
tors in properly assessing the agricul 
tural sector and developing 
appropriate and beneficial' policies. 
This study is an initial and' explora 
tory effort to gather data and provide 
a report on farm-level constraints to 
fertilizer use in western Niger.

On the basis of agricultural produc 
tion theory, a questionnaire was pre 
pared and field tested in the 
departments of Niamey and Dosso 
during the period March 1-15,1987. 
Following that pretest, the question 
naire was refined, and field interviews 
were conducted among 48 Djerma 
farmers in western Niger during the 
period June 15 to August 6, 1.987. 
The villages of Bambey, Galmi, Dan 
Gona, Sokorbey, Falmey, Torodi, 
Karma, Gotheye, Goberi, and Simari 
were visited in the departments of 
Niamey, Dosso, and Tahoua.

The data indicate that Djerma 
farmers in western Niger are exp«ct-

ed to support an average of eight per 
sons, often including more than one 
wife. Dry-season migration earnings 
in other West African countries aver 
age about US $650 for as much as 9 
months of work. Those earnings are 
important sources of household 
finances.

The lack of transportation is a seri 
ous constraint to fertilizer use and 
agricultural development, and dis 
tances to fields and markets present 
a frequent problem. A cart is a prized 
but expensive purchase, and most 
farmers are dependent on foot trans 
port. Although the system of land te 
nure is complex, land may be owned 
or borrowed by households and in 
dividuals. Djerma farmers are reluc 
tant to make capital investments in 
borrowed land and generally forego 
using fertilizer and manure. There 
fore, the frequency of borrowed land 
is a constraint to fertilizer use.

Crop histories of household plots 
show little variation hi cropping pat 
terns over time. Intercroppings of 
millet and cowpea or millet and sor 
ghum are common risk-reduction 
strategies. Virtually no household 
production is sold. Straw byproducts 
are used in a variety of ways; cowpea 
straw is a medium of exchange and 
is traded for goods and services.

Farm labor for weeding is frequent 
ly hired, and wages are a significant 
expense. Few women and children 
labor on household plots, but labor 
from nonhousehold relatives is com 
pensated with harvested grain or 
straw. The weeding of fields is the
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moot frequent task for hind labor, and 
the average daily wage is about US 
$2.20. On the average, seven laborers 
are hired for about 13 days per crop 
ping season.

A major constraint to fertilizer use 
in western Niger is the lack of govern 
ment-supported credit Fanners inter 
viewed in this study expressed 
virtually universal disappointment 
about the lack of credit to purchase fer 
tilizer. Fanners in western Niger view 
agricultural cooperative organizations 
as offering few and limited benefits.

Illiteracy is a constraint that pre 
vents full realization of the contribu 
tions of agricultural training.

The users of fertilizer differ from 
nonusera in that their households are 
closer to markets as are their house 
hold plots. The users of fertilizer 
benefit from the labor of nonhousehoki 
relatives, and that Jabor is compensat 
ed with a share of the increased 
production that is attributable to fer 
tilizer use The users of fertilizer also 
hire more labor than do nonusers, and 
the contribution of fertilizer in creat 
ing farm-level employment is evident. 
The data clearly show that the tradi 
tional practice of organic manuring is 
not abandoned when commercial fer 
tilizer is used.

In summary, tho principal con 
straints to fertilizer use among Djer- 
ma farmers in western Niger include 
illiteracy, kick of financial resources ag 
gravated by severely limited agri 
cultural credit, poor transportation and 
access to fertilizer supplies, insufficient 
household labor, and lack of knowledge 
and training about the use of fertiliz 
er. As government programs alleviate 
those problems, fertilizer use will be 
come more attractive and widespread.

Suggestions for Future
Socioeconomic Research

in Niger

Farm-level research in Niger should 
be conducted among the Djerma in 
the western region of the country.

Although the Hausa in eastern and 
southern Niger should not be ig 
nored, the fact is that western Niger 
has received only scant and inade 
quate research attention. Western 
and southeastern Niger represent dis 
tinct agroclimatic and cultural areas, 
and that distinction should be perma 
nently recognized in the literature on 
farm-level constraints to fertilizer use 
The distinction between the depart 
ments of Niamey and Dosso provides 
an excellent dichotomy that should 
be maintained and elaborated 
through empirical research.

Continued Research on patterns of 
dry-season migration is important in 
understanding the nature and dy 
namics of farm-level financial 
resources and income and should be 
pursued. A more elaborate under 
standing of the origins and destina 
tions of migrants, types of work 
pursued, duration of residence, and 
wages would be particularly useful 
and informative. :

This study has outlined and 
described the salient aspects of land 
tenure and use in western Niger, 
however, more sophisticated tech 
niques of sampling will allow useful 
comparisons between those who 
"borrow" land and those who own 
land through "use rights." Differing 
levels of fertilizer use, production, and 
capital investment in land are some 
potentially interesting points of 
comparison.

Land use and agricultural produc 
tivity among Djerma women were 
not extensively explored in this 
study, but it does appear that "wom 
en's crops" on individual plots are an 
important source of household in 
come and should not be neglected in 
future research. The role of women in 
Nigerien agriculture should be consi 
dered as an important topic in future 
research.

Ascertaining the sizes of household 
plots in Niger is difficult, and there 
fore per hectare yields are notorious 
ly inaccurate and misleading. One 
alternative is to explore the adequa 
cy of production to meet household 
needs. This study did not seek data 
on household grain storage or explore

the frequency and costs of grain pur 
chases, but those variables should be 
explored in future research.

The use, value, and sale of crop 
byproducts, especially cowpea and 
straw, should be investigated with 
more empirical rigor and detail. 
Farm-level fertilizer trials should pro 
vide information about the volume or 
weight of straw byproducts per 
hectare.

This study was conducted during 
the period of planting and weeding 
and therefore offered no insight into 
the socioeconomic variables related 
to harvesting. The use of household 
and hired labor during harvesting 
should be explored in future research.

The role of children in farm labor 
rests on the social distinction be 
tween adult and child. The age at 
which young boys are expected to 
provide labor on household plots was 
not well established in this study but 
should be carefully documented in fu 
ture research.

Although animals owned by a 
household represent capital, farmers 
in western Niger are reluctant to dis 
cuss their livestock holdings, which 
is unfortunate. However, continued 
attempts should be made to invento 
ry farm animals as sources of money 
to purchase fertilizers and, of course, 
as sources of organic manures.

Cooperatives and extension serv 
ices are established to offer Nigerien 
farmers information and training 
about modern agricultural practices 
in general and fertilizer use in partic 
ular. These services, however, are not 
uniformly beneficial and useful to 
farmers. Some comparisons of "suc 
cessful" and "less successful" cooper 
atives and extension services should 
be made in future research where the 
attitudes of farmers are assessed con 
cerning the usefulness of structured 
training and assistance.

The factors discussed thus far may, 
of course, be included in a single 
study and would represent a refined 
replication of the work discussed 
here, but there are also new directions 
for socioeconomic research in western 
Niger.
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Important areas for future research 
include the following:"'
1. This type of study should be 

replicated in northwest Niger, 
where no sotioeconomic research 
has been conducted. The area 

, north of TUlaberry to the Malian 
border is an area where this 
study may be usefully replicated. 
Such research was suggested by 
the USAID mission in Niamey.

2. Farm-level fertilizer trials in 
western Niger should be evaluat 
ed from a sotioeconomic perspec 
tive. Attention should be given to 
the location and organization of 
the trials to increase the proba 
bility that farmers will under 
stand the technical, social, and 
economic benefits of fertilizer 
use

31 The development of phosphate 
resources in the Pare W region of 
western Niger will require literate 
labor. A socioeconomic assess- 

- ment of labor availability should 
be conducted if those, resources 
are to be beneficially exploited.

4. The agricultural practices of the 
Fulani ethnic group in western 
Niger have been virtually ig-

6,

nored. Provided that some work 
is accomplished with that group, 
a comparison of agricultural 
practices and fertilizer use 
among the Djerma, Hausa, and 
Fulani groups could be pursued. 
Such comparative research 
would be a valuable basis for un 
derstanding regional and ethnic 
distinctions and Nigerien 
agriculture as a whole. 
Future research; on farm-level 
constraints to fertilizer use in 
Niger should be pursued within 
small geographical units such as 
cantons and villages as opposed 
to departmental and national 
studies. The research discussed 
here may be replicated within 
such smaller geographical areas. 
The observations of this study 
suggest that many farmers are 
uninformed about fertilizer and 
have not participated in a formal 
introduction. The socioeconomic 
means to expand initial and 
general information may repre 
sent an independent project in 
its own right. >•, 
Agricultural training centers are 
rather numerous and diverse in

Niger. Research on the curricu- 
him should evaluate how modern 
fertilizers are presented to farm 
ers, and technical and sotioeco- 
nomk factors should be given 
particular attention.

8. The role of the media in present 
ing: fertilizer messages at the 
farm .level should be explored. 
Variables such as clarity, ap 
propriateness, and receptivity by 
farmers should be evaluated.

9. The role of women in Nigerien 
agriculture should be considered 
as an important topic in future 
research.

10. Finally, research attention 
should be given to integrating 
the youth organizations and 
movement in Niger with the in 
troduction of fertilizer 
technology.

Quite naturally, other ideas and 
research projects will emerge as these 
ideas are discussed, elaborated, and, 
considered. Through such exchanges 
a course of socioeconomic research 
can be charted by IFDC that will pro 
vide direction for alleviating the 
farm-level constraints to fertilizer use 
in Niger.
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