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Cropping system enterprise budgets and mean labor time allocatiors 
are presented for manual and oxen traction in three Madarounfa villages 
in 1984, a drought year, and 1985, a fairly average year for millet. 
The principal cropping systems reported include monocropped millet and 
sorghum, as well as the associations millet-sorghum, millet-cwpea, 
millet-sorhum -cpea, and millet-sorghum-sesame and sorghum-sesame. 
Cereal-legume associations were found to require more labor and to 
generate higher net inccms than pure cereal systems. Recamnenlations 
are made for future agronomic aix] socio-econmic research. 

RESUME 

Des budgets de systes de cultures et des profiles du temps 
consacrd au travail agricole sont prdsents pour la culture manuelle et 
la culture attelee bovine dans trois villages de Madarounfa en 1984, 
annde de sdcheresse, et 1985, ann~e plus normale. Les systemes de 
cultures principaux qui sont discutds ici ccmprennent le mil et le 
sorgho en culture pure ainsi que les ccmbinaisons de mil-sorgho, 
mil-nib, mil-sorgho-nib6, mil-sorgho-sdsame et sorgho- e. 
Il a dth constatd que des associations de cdrdales-l4gumineuses 
exigeaient plus de main-d'oeuvre et g~ndraient des revenus nets 
supdrieurs aux systbmes ccmposes exclusivement de cdrdales. Des 
propositions sont ici faites en matisre de recherches agricoles et 
socio-6concmiques A venir. 
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CRPPflG SYSTE BUDGEIS
 
ICR SOUIH-CENTRAL NIGER IN 1984 AND 1985
 

This paper provides a set of input-output budgets and labor time 

profiles for the principal cro ping systems of south-central Niger. 

These offer a frame of reference for the evaluation of new technologies 

developed at the National Institute of Agricultural Research of Niger 

(INRAN) and other regional research organizations. They also furnish a 

basis for mathematical modeling of crop production in this inportant 

agricultural region of Niger. 

Until now, the only cropping system budgets available were 

"synthetic" cnes (based on informed guesswork) and case studies on very 

small samples from a single agricultural season (Eddy, Sutter). 

Virtually all of these attenpts were motivated by a desire to measure 

the profitability of the national agricultural recanwzrations 

packages. Frou 1977 to 1983, the Ganeral Agroncmy Section of INRAN at 

Tarna monitored a "pilot farmer" working at the National Center of 

Agricultural Research there. That study generated an interesting set 

of time series data, but it was limited to a single farm operating 

under very favorable conditions (Roesch et al. and Roesch 1982a). In 

1979-81, a second study was carried out to monitor the farms of two 

graduates of the Rural Promotion Center extension program and (in 1981) 

a sample of 28 farms located around those of the two ex-trainees 

(Roesch 1982b). This research succeeded in calculating agricultural 
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labor time profiles for the predominant cropping system in the two 

villages studied. However, the villages were not typical of the region, 

one being exocptionally well connected to the extension service and 

unusually well-oriented towards the use of animal traction (Atchita­

kofoto), and the other being situated on clay soils at the edge of a 

majer irrigation project (Djiratawa). 

lacking more precise information, economic researchers were forced 

to create synthetic budgets based on hypothetical farm situations 

(e.g., Reaser in evaluating the potential impact of a seed 

multiplication project in 1980 and Ithaca International in analyzing 

the profitability of the agricultural recanmnrdations packages within 

the Niamey Productivity Project zone). The first large-scale economic 

study of peasant farming in Niger was begun by ICRISAT in 1983 in four 

villages in the departments of Niamey and Dosso. In order to establish 

a data base for south-central Niger which would cover input costs, 

agricultural labor time, yields and net returns to the traditional 

small farms of the region, the Rural Ecoomics Department of INRAN 

(EEOOR) undertook in 1984 a study of 75 farms in three villages. The 

three were chosen so as to represent the three agricultural recom­

mendation damains (or agro-ecological zones) identified in Madarounfa 

arraisaent by Swinton and Ly. The recommendation domins covered 

1) ocapact soils, 2) sandy upland soils, and 3) sandy valley soils. 

aj ectives 

This typology of fans based on recamendation domains is used 

here as a basis for formulating cropping system budgets and profiles 
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of agricultural labor time allocation. nhese, in turn, are exmine to 

identify the factors constraining and favoring different peasant 

crcping systems. RPtmendatins are then made for future agronmic 

research priorities. More precisely, the three principal objectives of 

this paper are as follows: 

a. ri establish labor time profiles and per-hectare budgets for 

the priripal cropping systems of south-central Niger. 

(1) For 1984 and 1985, 

(2) With arxi without aninal traction, 

(3) By reccmindation dcmain. 

b. To cup&re the budgets and labor profiles in order to evaluate: 

(1) Resistance to the 1984 drought, 

(2) Profitability of animal traction, 

(3) Differemxes among the recommendation dMains 

(4) Difference by the sex of the farm worker. 

c. To propose new orientations for agronomic and ecznic 

research based on these results. 

Sample Selecticn 

Mhe sample was drawn in two stages. Following a 1982 agreement 

between IAN and the Maradi Rural Developimnt Project, it was 

understood that INRAN would carry out its research program in 

Madarounfa arrondissement, while the Research-Development Program of 

the Maradi Project would concentrate on the other arrorkissements of 

the project zone. DECODR began its Madarounfa research program in 1982 
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with a baseline survey of 400 farms in 40 villages chosen at random. 

Usable results wre obtained from 348 farms in 37 villages. These 

prmvided the basis for delineating three recommndations domains 

aordirg to the soil quality and depth of the water table (DEOOR; 

Swinton and Ly). 

After analyzing the baseline data, EECOR picked three villages 

fr among the 37 that represented the three recomndation domains: 

Kandamao (ccmpact soils), Maiguero (clay-sand valley soils) and Rigial 

Oubanawaki (very sandy upland soils). A brief census of the three 

villages gave an overview of the statistical universe of farms in each 

(Ly and Swinton). This indicated that the compact soils village 

(Kandamao) was chiefly inhabited by Fulanis, whereas the other two 

villages were virtually 100%Hausa. In order to ascertain differences 

in technological level between farmers trained at the Rural Promotlon 

Centers (CPR) and their untrained counterparts, the sample drawn for 

the intensive survey included all ex-trainees from the three villages 

(divided 3, 3, and 4 per village). The other sample farms were chosen 

at random to make 26 farms per village, including that of the village 

chief (Ly and Swinton). The latter was excluded from analysis as non­

representative of typical conditions. 

7he survey aimed to quantify both input costs and labor time 

expended to farm each cropping system. The two enumerators in each 

village interviewed farmers weekly on these topics for each parcel of 

land owned or worked by their households. A parcel was defined as a 
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piece of land belonging to or wrked by a sample household and having a 

single cropping system. Each week the survey enumerators asked 

household heads about which parels household members had worked during 

the past seven days. For those parcels which had been worked, they 

were asked about the labor contributed by each person (including 

tenporary day laborers) and each draft animal, as well as the inputs 

used for each parcel for each agricultural task. Inputs measured in 

local units were converted to kilograms using results fru a survey of 

local measuring units (Appendix Tables Cl and C2). Similarly, real 

exdhange rates between Niger's official currency, the C.F.A. franc, and 

the Nigerian naira were monitored in three informal markets in order to 

calculate the conversion rates shown in Appendix Table C3. In addition 

to weekly interviews in the household ccmpound, the enumerators visited 

each field to verify the number of parcels per field, to measure 

planting density, to ask questions about the cropping history of each 

parcel, and to make observations on its condition. At harvest, the 

enumerators counted the nmber of bundles of cereal heads (or 

pannicles), sacks of peanuts and other measures of other crops, and 

recorded the weights from a sample of ten percent of the number of 

measuring units of each crop (from a minkin of three to a maxinum of 

ten). Finally, three measuring units per crop and per farm were 

weighed both before and after threshing in 1985 (only one unit per farm 

in 1984), for the purpose of calculating separate threshing 

coefficients for each village. 
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II. ANALYTICAL METFIDOOGY
 

A mlti llabor time alotic 

The labor time allocation profiles present the number of person­

hours of work for each agricultural %askby the worker's sex, the 

village, the cropping system and the year (see Appendix). The 

categories labeled "men" and "%men" cover all individuals over 13 

years of age. The lycths" group covers workers, male or female, aged 

ten through thirteen. It was assumed that the amnnt of work done by 

children under ten was negligible. 

After numerru discussions on various methods of weighting labor 

time by class of worker discussed in the literature (Norman; Ministere 

de la Cocpdration; legal), DEXOR researchers chose to weight the labor 

time of wcmen and youths at 60% and 50%respectively of men's labor for 

agricultural tasks except planting and harvest (at which all workers 

are weighted equally). Assuming that such a weighting procedure was 

appropriate, we would expect to find a reduction in the variability of 

(weighted) labor time per task and crop relative to the unweighted 

totals. Hwever, upon calculating mean labor time per crop, it was 

discovered that coefficients of variation were in fact higher for the 

weighted labor time means than for the unweighted ones. Hence, in this 

research report, only unweighted labor times are reported, leaving the 

reader to assign weights as he or she chooses. 
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Calculation of the enterprise budgets also entailed some 

subjective choices of methodology. 7dis was especially true in the 

analysis of production costs and returns for the peasant farm, since 

many of the inputs and products are rot marketed. For the following 

analyses, we have tried to choose the most appropriate approaches given 

the limitatior', of the data. 

Valuaticn of r=-in a t inputs 

Most iriit used by the farm surveyed were not uk-keted. Among 

these were family labor, draft animal labor, land, seed kept fran the 

previous harvest, and manure from daestic animals. Had there existed 

a steady demand for labor allowing agricultural workers from the farm 

to find wage labor at any time, it would be valid to assign an 

cportunity cost to family labor. However, this was not the case in the 

villages surveyed. Krause et al. have shown that the cnportunity coat 

of family labor varies according to the cropping cycle. Although 

temporary fanmwork could be found at certain periods of the year, most 

of the time the oportunity cost. of family labor was virtually nil. In 

the appendix budgets, we have assumed no opportunity cost, preferring 

to value labor by the effective hourly wage (equal to the residual net 

irnue per person-hour after subtracting other costs). 

Valuing draft animal labor time is particularly complex. Theore­

tically, animal labor is an input in crop production. But at the same 

time, it is a product of the animal enterprise on the farm (along with 

such other products as milk, manure and meat). The two most common 
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draft animal species in Niger are the ox and the donkry. Among the 

sample villages, donkey traction was quite rare. More than 95%of 

animals used for draft purposes were oxen. Since oxen are highly valued 

for their meat, instead of depreciating with age, like most 

agricultural equipment, they appreciate in value until maturity. 

OMsidering the difficulty of quantifying and balancing the costs of 

raising livestock against the value of the various livestock products, 

it was decided to al* the simplifying assunption that costs to the 

crop enterprise at least equalled the revenues realized through raising 

the oxen. Thus, the budgets do not account explicitly for the draft 

labor provided by farm-owned oxen. 

As for other non-marketed inputs, no value was assigned to 

farmland belonging to the farm, since little information is available 

on the market for farmland. Seed kept from the. previous harvest was 

valued at the opportunity cost of buying it at planting time. No value 

was placed on manure, exept that which was purdased. However, an 

indirect cost to manure was the work incurred to spread it. All 

purchased irts (includjurg draft animal labor) were valued at the 

purchase cost. 

Ecidiunt drei ati. 

For amortization purposes, it is necessary to distinguish between 

hand tools and animal traction equipment. The former (which Raynaut 

describes in minute detail) have been assigned amortization schedules 

based on the results of a survey done in Tahoua by the Agricultural 

Machinery Section of INRAN (Stevens, Ohler and Mignolet), informally 
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verified at the Maradi market. As shc= in Table 1, the approdmate 

annual cost per hectare of hand tools was 350 CFA francs, assuming a 

farm size of four hectares. Since the useful life of most of these 

tools is very short, hand tool amortization was aconted in the 

budgets as an annual maintenance cost. 

Amortization costs for draft animal equipment were estimated based 

on an average (animal traction) farm having a tool bar with two tools, 

the most cmn of w;hich were the cx plow, the three-toothed cultivator 

and the ridger (Swinton). At the 1985 official prices, the tool bar 

cost 11,000 francs CFA, the plow l,700 FCFA, the three-toothed
 

cultivator 9,800 FCFA and the ridger 6,620 FCFA (Ministbre de 

1 'Aqriculture). Assuming linear depreciation of an investment of 

30,000 francs CFA over five agricultural seasons on a farm of four 

hectares, one btains an annual cost of 1,500 FCFA per hectare. 

Table 1: 	 Calculation of per hectare annual 
depreciation of hand tools, 4-hectare farm, 
Madaromfa, 1984-85. 

Mean Mean Useful Value/ 
Tool number value life ha/yr 

(FCFA) (yrs) (nw 

Planting mattock 3 300 3 75
 
Mattock 2 700 5 70
 
Hoe 3 800 4 150
 
Hatchet 2 600 10 30
 
Entfe 1 400 5 20
 
Sickle 1 150 8 5
 

Total 	 350
 

* Sources: Stevens, Ohler et Mignolet; Swinton. 
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Yield 	estimtion 

Millet and sorghum cereal yields were estimated as follows: The 

man weight of a bundle was estimated after weighing 10%of the bundles 

harvested frum ead parcel, with a minimm of three bundles and a 

maxfim of ten per parcel. The total number of bundles harvested was 

then multiplied by the mean weight per bundle. This figure was divided 

by the surface area of the parcel to obtain the gross yield per parcel 

in kilograms per hectare (kg/ha). Net yield was calculated by 

multiplying the gross yield by the threshing coefficient established 

for ead crop at the village level. Th threshing coefficient 

represents the proportion of weight remaining after threshing and 

Winnowing. Results for 1984 and 1985 are shown inTable 2. No 

acccmtix was made of the incidental harvest of wild millet nor of the 

Table 2: Mean threshing coefficients for millet, sorghum, cowpea and 

peanut in three Madarounfa villages in 1984 and 1985. 

CROP 

Village and year Millet Sorghum Cowpea Peanut 

n % n % n % n % 
1984 

Yandamao 26 58 18 63 0 (77)* 0 -
Maigudro 26 50 0 (63)* 77 0 -
Rigial Cubandawaki 26 64 23 65 77 72 

1985 
Ka damao 25 75 25 69 7 63 0 -
Maigu r 77 64 44 66 6 64 9 67 
Rigial Oubardawaki 69 64 47 65 7 71 7 69 

• 	 Figures in parentheses are estimated based on threshing coefficients 
established for the other villages.

N.B.: 	Coefficients of variation on the threshing coefficients for 
millet and sorghum ranged from 6% to 16%. 

10
 



poor quality millet spikes, called 'tukul" in Hausa, which are seldom 

eaten, except in time of poor harvest (such as 1984). 

Yields cf cowpea, peanut, tnbao and sesame were estimated along 

the same lines as for cereal grains, except that generally the entire 

harvest was weighed. Gross yields oovered the weight in the pod (for 

cowpea and peanut), while net yield is based on shelled weight. Net 

weights wee obtained directly for sesame and tobacco. Cowpea yields 

are somewhat underestimated since it was commn practice to harvest 

ripe cpeas while still green during the "hungry season" 

the main harvest of cereal crops. 

Calculated yields of cowpea and peanut hay underestimate the true 

yield because most hay was not harvested directly, but rather left in 

the fields to be grazed by the household livestock. By the same token, 

no oa ting was made of stalk yields of millet and sorghum, despite 

the fact that these have same (slight) nutritive value for livestock 

and occasionally even a market value (as was the case following the 

drought of 1984). 

Storage losses are estimated at 4% of harvest, following Giles' 

research results fram northern Nigeria. 

Valuatixk of the harvest 

Values were estimated for the harvest by multiplying the quantity 

produced by the appropriate price. If all production was sold, the 

appropriate price was clearly the sale price. But on the farms 

surveyed, marketed production was only a small percentage of total 

production. In theory, home consumption shculd be valued according to 

11 



its cnportunity cost, that is, the price at which the household could 

have sold its production had it not been consumed, In order to estimate 

this correctly, one must know the quantities consumed by the family, 

the dates of consumption, and the corresponding market prices and 

official prices. Since EEOR did not monitor home conmunption of 

agricultural products, this was assumed to have taken place during the 

entire year following harvest. Consequently, opportunity cost was 

calculated as the unweighted mean market price over the twelve months 

following the beginning of harvest (frcm September tlhrx~h August). 

Since farms made most of their sales right after harvest, sale price 

data were not available for each crop during all months of the year. 

But the price difference between Maradi and the survey villages was 

virtually ocistant (Swinton et MEmane 1987a), so opportunity costs were 

calculated from Maradi prices minus 10 CFA francs per kilogram for the 

cost of transport from the village to the city. These are the prices 

used in 4he appendix budgets. Official prices were also included in 

the budgets (Table 3) on the assumption that farmers also had the 

option to sell to the government marketing agencies. 

Table 3: Official grain prices in Niger 

in 1984 and 1985. 

Price (FCFA/g) 

Product 1984 1985
 

Millet 100 70
 
Sorghum 100 70
 

owpea (grain) 90 100
 

Sources: Personal cammunication with
 
OPVN, SONARA. 
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III. RESUI S OF ME BUDGEIS AND IABOR USE PRO II
 

7le 19Ir 1984 and 1985 in c rsxctive 

In the uncertain climate of the Sahel, an "average cropping 

seascn" exists only in the imagination of statisticians. Each season 

is marked by its own idicsyncracies, of which the most important 

pertains to rainfall. In this respect, 1984 and 1985 make an 

interesting pair (Table 4). The 1984 rainy season was the driest since 

the beginning of systematic rainfall measurement in Maradi in 1932. 

Total rainfall accumulation reached only 284 millimeters (mm), less 

than half the annual average of 569 . for the 1932-84 period (Service 

de la Mdtdorologie pers. ccnm., 1985; Koechlin). South of the city of 

Maradi, the rains were even worse, reaching only 238 mn at Tarna and 

still less in the sample villages. Worst of all, a drouht spell 

occurred in the latter two-thirds of August, during the period when 

millet is flwering and is most susceptible to environmental stress. 

As a result, the millet harvest was damaged, along with all of the 

other crops that year. 

By cc trast, rainfall in 1985 was around 440 mm, still less than 

average, but typical of the 1971-84 period and adequate for a good 

millet harvest. However, cowpea and sorghum harvests were severely 

reduced by the shortness of the rainy season, which began in early July 

and ended in mid-SeptzTer. 
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Table 4: 	 Monthly rainfall in the three Madarounfa survey villages
 
during the 1984 and 1985 rainy seasons.
 

Monthly rainfall (m) 
_____ _____ ___ Entire 

Year and village May June July Aug. Sept. Oct. year 

Iandamao () (12) 78 61 65 8 (224)* 
Maigud () (4) 84 57 55 15 (214)* 
Rigial Oubandawaki () (7) 53 51 44 13 (167)* 
C.N.R.A. 	de Tarna 13 27 133 35 30 0 238
 

arlamao 14 38 146 146 99 0 443 
Maigudiro 15 22 88 207 93 0 425 
Rigial Oubandawaki 30 51 180 118 66 0 445 

*Figures in parentheses indicate rainfall measured after Jur. 21, 
1984, when measurements were begun. 

All crops yielded poorly in 1984. Millet, the most droght­

resistant of all, yielded only a mean of 140 kilograms per hectare 

(kVha) urder manual tillage and 131 k//ha under animal traction, as is 

shown in Tables 5 and 6. Even in the most favorable conditions­

nmillet with oxen traction on the sandy soils of Rigial 

Oubandawaki-it did not even yield 300 kg/ha. Sorghum yields were even 

w-rse: 14 ka/ha average under manual cultivation and 35 kg/ha under 

animal traction. Only monocroped sorghum under animal traction on the 

valley soils of Maiguero gave mean yields over 100 kg/ha. Qowpea was a 

total failure everywhere except Rigial Oubandawaki, where mean yields 

were around 20 kg/ha. These are extraordinarily low figures, even 

given that they are certainly underestimated due to the gathering of 

fresh cowpeas during the hungry season. As for cash crops, sesame was 

the only one to give even modest yields, with averages of 33 kg/ha 
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under manual cultivation and 83 ]clJa under animal traction in Kandamao 

(see budget in Appendix). Otherwise, peanuts failed totally, and 

residual soil moisture was so lacking by the end of the rainy seascn 

that tobacco was not even planted on the valley soils of Maiguero. 

Statistical ccmparisons among the different cropping systems, 

traction types and reccamendation domains for the 1984 crop year are 

made difficult by very high coefficients of variation (c.v.) :ta almost 

all cases. These were caused by the large number of fields which 

saffered total crop losses. Cowpea was the extreme case in this 

respect. In Table 5, c.v. 's for cowpea under manual cultivation range 

from 1.56 up to 3.79. Clearly, these means are statistically no
 

different from zero.
 

The 1985 rainy season was marked by a late start, with millet 

planting in early July, and rains ending in mid-September. As a 

result, the early millet yielded well, but sorghum yielded fairly well 

only in monocrcp, and cowpea failed completely. Tables 7 and 8 give 

the overall mean millet yield of 339 kg/ha under manual cultivation and 

568 kg/ha under animal traction. The large disparity between average 

yields of 500 to 700 kg/ha in the two villages with good (meaning 

"lighter"] soils (Maigu~ro and Kandamao), and yields of only 200 kg/ha 

in Rigial Oubandawaki suggests that the availability of adequate water 

that year made soil fertility the limiting fac:or. 

Sorghum yielded an average of 78 kg/ha on the manually cultivated 

fields and 111 kg/ha on the animal traction fields. However, these low 

figures hide good yields of monocropped sorghum of 370 kg/ha in 
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Table 5. 	 Mean grain yields by crop for the major cropping systems 
under manual cultivation in three Madarcunfa villages in 
1984. 

Crop measured Yield (kr/ha) 
and cropping aoiuu -Q Rigial Oub. All vills. 
systems n Mean c.v. n Mean c.v. n Mean c.v. n Mean 

MISEr 
Millet monocrap 3 182 0.41 22 136 1.10 23 139 1.04 48 140 
Millet-sorghum 5 107 0.33 14 72 1.66 24 81 0.79 43 81 
Millet-ca:pea 0 - - 13 142 0.82 36 147 1.00 49 146 
Mil-sorg-owpea 1 158 - 28 219 2.56 95 140 0.75 124 158 
Millet: 4 sys. 9 138 - 77 156 - 178 133 - 264 140 

Sorghum monocrcp 2 96 1.41 8 71 2.14 2 36 1.10 12 69 
Millet-sorghum 5 20 0.77 14 3 3.01 24 15 2.26 43 12 
Mil-sorg-cowpea 1 0 - 28 8 2.77 95 11 2.15 124 10 
Sorghum: 3 sys. 8 37 - 50 17 - 121 12 - 179 14 
COWPEA 
Millet-cmpea 0 - - 13 15 1.56 36 12 1.59 49 13 
Mil-sorg-cowpea 1 0 - 28 2 3.79 95 21 1.78 124 17 
Cowpea: 2 sys. 1 0 - 41 6 - 131 19 -- 173 16 

N.B.: "c.v." denotes "coefficient of variation". 

Table 6: 	 Mean grain yields by crcp for the major croppixg systems under 
animal traction cultivation in three Madarounfa villages in 
1984. 

Crcp measured Yield (kr/ha) 
and cropping Kandamao Maig Ricrial Oub. All vills. 
system n Mean c.v. n Mean c.v. n Mean c.v. n Mean 

MIIlEr 
Millet monocrop 2 198 0.66 26 140 0.72 2 280 0.32 30 153 
Millet-sorghum 9 148 0.54 12 162 2.37 0 - - 21 156 
Millet-cowpea 0 - - 7 127 0.60 2 183 0.36 9 139 
Mil-sorg-xowpea 6 102 0.33 3 133 0.22 4 88 0.75 13 105 
Millet: 4 sys. 17 138 - 48 143 - 8 160 - 73 131 

SCR1M 
Sorghum Inocrop10 1.40 1.64 - 16 20262 6 434 0 ­
Millet-sorghum 9 13 1.93 12 6 2.94 0 - - 21 9 
Mil-sorg-coqpea 6 9 1.99 3 13 0.73 4 14 1.28 13 11 
Sorghum: 3 sys. 25 11 - 20 43 - 4 14 - 49 35 

CCWPEA 
Millet-cowpea 0 - - 7 5 1.30 2 33 1.41 9 11 
Mil-sorg-cowpea 6 0 0 3 1.15 4 23 0.63 13 8 

9m fea: 2 	systems 6 0 -1 0 5 - 6 26 - 22 9 
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Table 7: Mean grain yields by crcp for the major crc ping systems 
under manual cultivation in three Madarcunfa villages in 
1985. 

Crcp meamnu 
and crq ing 
systems 

Kandamao 
n Mean c.v. 

Yield 
Mai 

n Mean c.v. 

(k=/ha) 
Riial Oub, 
n Mean c.v. 

All vill. 
n Mean 

MIET 
Millet mmxxrc 1 401 - 48 647 1.55 130 206 0.84 179 325 
Millet-sorghum 7 244 0.47 10 605 0.75 36 224 0.84 53 299 
MilletCoWa 1 784 - 26 445 0.54 14 244 0.77 41 385 
Mil-sorg-owpea 6 966 1.08 9 387 0.40 11 193 1.11 26 439 
Millet: 4 sys. 15 708 - 93 561 - 191 211 - 299 339 

Sorghum nrccrcp 
Millet-sorghum 

0 
7 

-
61 

-
0.49 

ii 
10 

374 
109 

0.81 
1.64 

6 
6 

75 
10 

0.96 
1.49 

17 
53 

268 
35 

Mil-sorg-cwpea 6 68 0.94 9 54 0.49 11 17 2.11 26 42 
Sorghum: 3 sys. 13 64 - 30 190 - 53 19 - 96 78 

Millet-cmJpea 1 0 - 26 2 3.37 14 4 3.04 41 3 
Mil-sorg-ccwpea 6 0 0 9 2 3.00 11 0 3.32 26 1 
Cowpea: 2 sys. 7 0 - 35 2 - 25 2 - 67 2 

Table 8: 	 Mean grain yields by crop for the major cropinM systems uxer 
animal traction cultivation in three Madarounfa villages in 
1985. 

Crcp measured Yield (kL/ha) 
and cropping Kandamao Maiaudro Rikial Oub. All vill. 
systems n Mean c.v. n Mean c.v. n Mean c.v. n Mean 

MI=EE 
Millet monocrop 4 526 0.75 18 853 0.87 5 374 0.92 27 716 
Millet-sorghum 9 524 0.54 4 273 0.20 4 136 0.87 17 374 
Millet-cowpea 1 1153 - 10 435 0.25 1 466 - 12 497 
Mil-sorg-cowpea 10 548 0.46 6 725 0.84 3 377 0.41 19 577 
Millet: 4 sys. 24 561 - 38 482 - 13 309 - 75 568 

Sorghum nino=cp 4 297 0.62 3 367 - 1 0 - 8 286 
Millet-sorghum 9 93 1.24 4 24 0.45 4 33 0.76 17 63 
Mil-sorg-cwpea 10 93 0.80 6 71 0.50 3 55 1.30 19 80 
Sorghum: 3 sys. 23 128 - 13 125 - 8 37 - 44.111 

COOPA 
Millet-cowpea 1 0 - 10 0 0 1 0 - 12 0 
Mil-sorg-cw)ea 10 1 2.06 6 0 0 3 0 0 19 1 
Cmpea: 2 sys. 11 1 - 16 0 - 4 0 - 31 0 
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Maigudro and 300 k /ha in Karxamao. on the valley soils, mocrped 

sorghum is sowed at a much higher planting density (around 9000 hills per 

hectare) than the dune sorghum, which is planted in association with 

millet at a density of only some 2000 hills/ha (Swinton, 1985). Hence 

iimnocrped sorghum tends to cut-yield itercroped sorghum. Cowpeas 

yielded nothing, due partly to the shortness of the season, but also to 

insect attacks.
 

As for the cash crops, sesame yielded more or less the same as in 

1984, 94 khha under manual cutltivation ard 48 kh/ha under animal traction 

cultivation (see appendix budget). By contrast, tobacco yielded very well 

in Maiguro, giving an average of 526 kilograms of dried leaves per 

hectare (see appendix budget). All tobacco was hand cultivated. Very 

little peanut was planted in 1985, since farmers lacked seed and tie money 

with which to buy it. Coefficients of variation in 1985 were lower in 

gezeral than in 1984, but they were still high, often greater than 0.50 

for millet and higher still for sorghum and ccwpea. Hence, it was 

irpossibI.e to draw statistical conclusions as to the effect uf the source 

of traction power. It is clear, however, that millet and sorghum yields 

were significantly higher in Kandamao and Maiguero than in Rigial 

Oubandawaki. 

Amrng the millet systems, there appeared to be little difference 

between the yields of intercropped millet and mocropped millet. This is 

urderstardable, since farmers tended not to vary planting density between
 

mmcrqpped and hitercropped millet, both being sown at roughly 4000 hills 

per hectare. By contrast, sorghum was planted two to four times more 

densely in pure crop than in association (4400 hills/ha versus 1900 and 
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1200 hills/ha in association with millet and millet-cowpea, respectively 

(Swinton 1985)). Sorghum yielded dramatically better under m&Ancrcped 

conditicts. 

Te istruticn of gMi M 

A great variety of cropping systems are practiced in the three 

sample villages. The survey encountered 37 different crop associations 

in 1i,84 and 33 in 1985. However, only five accounted for 75% of the 

total planted area. These were --crc ed millet, mvrncropped sorghum, 

millet-sorghum, millet-copea, arxI millet-sorghum-cowpea. In the 

village of Kardamao, ses3me-based systems-particularly millet-sorghum­

sesame and sorghum-sesam played an equally important role, so they 

are considered (jointly) as a sixth system in that village. 

This report focuses on the principal systems. Among these, there 

wPre clear differences from 1984 to 1985. The number of fields planted 

to pure millet increased 22.5%, while the number of fields planted to 

miliet-sorghum-xwpe a systems and "other systems" (other than the six 

main ones) dropped 17.7% and 6.2% respectively, as shown in Table 9. 

These figures are strongly influenced by the village of Rigial Ouban­

dawaki, which has the largest number of parcels of land. In both 

Maigudro and Rigial Oubandawaki, there was a sharp increase in the 

number of m-ocrpped millet fields, acccmpanied by a drop in millet­

sorghumw-cowpa fields. The trend in Kandamao was opposite, hower, 

with an increase in the number of fields planted to sorghum and millet­

sorghum-cowpea. How can these changes be explained? The answer is not 
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Table 9: 	 Percentage frequency of croping systems in three MadarCUnfa 
villages in 1984 and 1985. 

Villaae and year 
cr ing Mau EigiiLk. All vils. 
system 1984 1985 1984 1985 1984 1985 1984 1985 

n=73 n.=88 n=195 n=206 n=247 n=281 n=515 n=575 

- ------------ percent- -- -- --------
Moperccpt
 

Millet 6.8 6.8 25.6 35.4 12.1 51.5 16.5 39.0 
Sorghum 16.4 6.8 7.7 7.3 1.2 2.5 5.8 4.9 

Crop assoc.Millet-sorg. 20.5 21.6 13.8 7.3 11.3 14.9 13.6 13.2 
4illet-cc*wpea 0.0 2.3 S.2 17.5 18.2 6.0 12.2 9.6 
Mil-sorg-cowp. 9.6 10.2 17.9 8.7 33.5 5.7 26.4 8.7 
M-S-ses/S---s- 15.1 14.7 0.0 0.0 0.0 0.0 2.1 2.3 

Other crop sys. 31.6 24.8 21.7 14.6 13.1 7.5 19.3 13.1 
Fallow 0.0 1.1 3.9 9.2 5.9 11.5 4.1 9.2 

obvious. But certain elements may have played a part. First, after 

the disastrous 1984 season, f&w farmers had the means to buy cowpea and 

peanut seed, both of which were difficult to obtain and quite expensive 

in the local markets (Swinton and Mamane 1987a and 1987b). IRxqever, 

the increase in the area planted to m-ocroed millet in 1985 is 

hardly reason to believe that a definitive change in cropping practices 

has taken place in the region. 

The irpits used were limited almost exclusively to land, labor 

-and seed. The scarce incidence of mineral fertilizer aid fungicide use 

was even lower in 1985 than it had been in 1984. This cbservaticm is 

suiorted by the Monitoring and Evaluation Unit (USE) of the Maradi 

Project, which found that only 3.5%of the planted area was receiving 

fertilizer in 1985 in seven surveyed villages, including villages where 

no fertilizer was used at all. 
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c 

Net inxe from different croWinq ist 

Various approaches exist for evaluating production results from 

mixd crop system. Arucvamists ocumly aggregate crop grain yields by 

weight to judge performance of a croping system. However, this 

procedure does not take into account the economic value of grain from 

different species. Moreover, it ignores the value of marketed by­

products, such as the forage hay from cowpea and peanut. Marketed 

dties were the basis for the net income calculations presented 

here. 

Tables 10 and 11 summarize the net incume per hectare calculated 

for the 85 cropping system budgets detailed in the appendices. Table 10 

is calculated fron local market prices for agricultural products, while 

Table 11 is based on official prices. For by-products, such as cowpea 

hay, there is no official price, so in Table 11 by-product value is not 

counted. The budgets cover the five principal cropping system for two 

cultivation practices (manual and draft animal power) in -hm three 

villages in 1984 and 1985. Budgets for the combined croping systems 

millet-sorghum-sesame and sorghum-sesame are given for Kardamao in 1984 

and 1985 and a budget for tobacco in Maigudro in 1985. 

Due to the high variability of yields (see Tables 5-8) in both 1984 

and 1985, the net revenue results at local prices show no statistically 

significant difference in profitability between the two traction types, 

manual and oxen. In 1985, the oxen traction systems appeared to be more 

profitable than manual cultivation, but there were many exceptions. 

In both years, the millet-sorghum-cowpea association gave the 

highest mean net incomes, while pure sorghum gave the lowest. In 1984 
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Table 10: Mean net incume per hectare at local prices for the major 
croping systems 
three Madarounfa 

Village and 
or ing system 

Kandamao 
Millet 

Sorghum 

Millet-sorhum 
Millet-cowpea 
Millet-sorghum-ccwpea 
M-Sor-sesame/Sor-sesame 


MaigtVIro 
Millet 

SoXWu 
Millet-sorghum 
Millet-cowpea 

fillet-sorghm-c:pea 

Rigial Oubamndawaki 
Millet 

Sorghum 
Millet-sorghum 
Millet-cawpea 

Millet-sorghum-cowpea 


All villages 
Millet 

Sorghum 

Millet-sorghum 

Millet-cmvpea 

Millet-sorghum!- pea 


in 1984 and 1985 by type of traction in 
villages. 

Year and tractiin type
 
1984 1985
 

Mamal Oxen Manual Oxen
 

- thousands of CFA francs ---­

28,0 27,8* 13,7* 16,6 
12,7* 6,3 - 7,3 
19,0 22,3 9,5 19,2 
- - 26,9* 39,3* 

24,4* 14,9 36,0 20,6 
16,5 26,7 25,1* 23,7 

18,4 17,8 21,9 26,9 
8,3 17,1 10,8 9,7 

10,3 22,8 24,0 7,6 
26,2 16,2 14,9 13,0 
32,6 20,1 13,2 29,7 

20,3 41,5* 5,8 9,7 
4,4* - 1,4 (2,5)* 

12,9 - 5,8 1,7 
24,2 36,0* 7,4 15,8* 
27,7 20,0 5,1 16,6 

19,9 20,1 10,2 22,2 
8,4 9,8 7,4 6,9 

12,7 22,6 9,7 12,4 
24,7 20,6 12,6 15,4 
28,8 17,7 15,1 22,8 

* ese figures represent samples from fewer than three fields. 
Figures in parentheses indicate net losses. 
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Table Ui: 	 Mean net incom per hectare at official prices for the major 
cropin sy&.ews in 1984 an 1985 by traction type in three 
Mada runfa villages. 

Year and traction t t_ 
Villac and. 1984 1985 
crrpfrK sy.stem Manual Mxen MwMaal oxen 

-	 - - - thusands of CPA francs - - - -

Millet 16,7 15,4* 26,0* 32,8
 
Sorghum 8,4* 3,5 - 17,0
 
Millet-sorghum 11,4 12,5 19,0 38,4 
Millet-cowpea - - 51,O* 74,7* 
Millet-sorghe 14,6* 8,2 67,9 40,4 
M-S-sesame/S-sesame 	 11,9 22,5 35,5* 40,4
 

Millet 9,9 9,1 41,8 53,1 
Sorghum 5,1 10,4 23,0 21,6 
Millet-sorghum 5,6 12,5 46,1 16,,8 
Millet-cmqxa 13,4 7,7 28,1 25,5 
Millet-sorhm-A'pe 18,4 10,7 25,2 49,5 

Rigal Oubandawak 
Millet 11,6 24,0* 12,1 21,2 
Sorghum 2,8* - 3,8 (2,5)* 
Millet-sorghum 7,1 - 13,0 7,0 
Millet-cowpea 13,3 16,4* 14,5 26,1* 
Millet-sorchumowpa 13,6 8,2 11,2 24,8 

AUl villages 
Millet 11,1 10,5 20,1 44,2 
Sorghum 5,3 5,8' 16,2 16,2 
Millet-sorghum 7,2 12,5 20,1 25,9 
Millet-copea 13,3 9,7 24,0 29,6 
Millet-soxghum-cwpea 14,6 8,8 29,5 40,8 

* 	7ese figures represent sanples of less than thrrbe fields. Figures in 
parenteses indicate net losses. 
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man net in=s ranged frcn 8,400 CFA francs per hectare for manually 

cultivated m cr.We sorghum to 28,800 FCFA per hectare for the 

niIet- association, also manually cultivated. In 1985, 

VxZrC-ed sorghum was even less profitable, yielding only 6,900 FFA 

uder oxn traction (and 7,400 FmEA with manual cultivation) coaparui 

with 22,800 FCFA for millet-sorghuzm paa with oxen traction. 

surprisingly, net incanes with local prices were lower in a good 

production year for millet (1985), than in the year that gave the worst 

yields in recent mmry (1984). M seeing comtradiction is explained 

by the fact that market prices of millet plmeted in 1985. After the 

1984 harvest, at the end of October, millet was selling for 140 FCFA/kg 

in Maradi, whereas a year later it sold for only 60 FCFA/kg (and the 

price subsequently fell to half that) (Swinton and Mamane 1987a). But 

it I a mistake to confuse net cash inrme. at local prices with the true 

value of agrcultural octicn to the household. This distinction is 

discussed further in cmecticn with Table 12. 

Net in-ame calculated fram official prices, Table 11, reflects 

scmewhat better the difference in pkysical output between the two 

seasos since official millet and sorghum prices dropped only 30%, 

4mreas market prices fell 77% and 75%respectively. Official cwpea 

prices rose 11% frcm 1984 to 1985 (Table 3) while market prices fell 

22%. QCopea yields were so low that this confounding effect is negli­

geable. Because market prices for cereals went fran well above official 

prices to well below them frcm 1984 to 1985, net inccaes at official 

prices went frcm poorer than at market prices in 1984 to much better in 

1985. Mean net revenues at official prices ranged fra1 5,300 FCFA 
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(mmivoc - sorghum under manual cultivation) to 14,600 FCFA (millet­

--g m-cowpea) in 1984. By contrast, in 1985 mean net revenues ranged 

from 16,200 FCFA for c sorgh-Im up to 48,800 FCFA for the 

miliet-sorghu-cowpea. association with oxen traction. 

Despite seemingly large differences in mean net inccme at official 

prices among some of the millet-based cropping systems (Table 11), only 

n Kxr~cced sorghum gave statistically significantly different (lower) 

net retuns than the rest. As before, this is due to the high 

such that in both years standard deviations invariability of yields, 

crop yields typically exceeded 50%of the mean (see Tables 5-8). 

Mcnocropped soighum was less profitable by far than millet systems in 

both years. However, as noted elsewhere, neither 1984 nor 1985 was a 

good sorghum year. Hence it should not be surprising that the sorghum 

stam, did not do well, either in yield by weight or in net income. 

Net incomes -g-pgr with household ieed 

At the risk of stating the obvious, farm households in fact fared 

much better in 1985, despite the low prices. This is because they are 

joint production and consumption units. Since Madarounfa households 

cosme most of their production, the true net income is not the 

mnetary value of net production minus cash costs. Rather it is the 

value of net production minus cash costs and the in-kind costs that 

suprtdthe labor force, that is, the household and their draft 

animals. By this measure, shown in Table 12, no cropping system met the 

needs of a farm household of average size and land erdowment in 1984. 

By contrast, in 1985, despite the failure of the cowpea crop, the 
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Table 12: Crpping system revenues relative to subsistence needs for 
the median farm husehold in 1984 and 1985 in three
 
Madar mfa villages. 

Crowping system 
Unit 

Pure Mil- Mil- Mil-sor-Year and of Pure 

item measure millet sorghum sorg mpea cmipea
 

1984 
Mean revenue/hectare FCFA 20,000 18,000 15,900 24,100 27,700
 

ha 4.6 4.6 4.6 4.6 4.6
Median farm sizeI 


Mean farm income FCFA 92,000 82,800 73,140 110,860 127,420
 

Mean household size person 7 7 7 7 7 
Cereal needs/person kq 220 220 220 220 220 
Mean local mil. price FCFA/kg 165 165 165 165 165 
Mean hmsehold needs FCFA 254,100 254,100 254,100 254,100 254,100 
Surplus (incomx-needs)2 ECFA-162,100 -171,300 -180,960 -143,240 -126,680
 

Mean revenue/hecare FCFA 11,800 7,200 10,400 13,200 18,400
 
Median farm size1 ha 4.6 4.6 4.6 4.6 4.6
 
Mean farm income FCFA 54,280 33,120 47,840 60,720 84,640
 

Mean household size person 7 7 7 7 7
 
Cereal needs/perscn kg 220 220 220 220 220
 
Mean local mil. price FCFA/kg 38 38 38 38 38 
Mean household needs FCFA 58,520 58,520 58,520 58,520 58,520
 
SIrplus (incane-needs)2 FCFA -4,240 -25,400 -10,680 2,200 26,120
 

iMaan farm size was 5.5 hectares (Swinton 1985).
 

2Mean cash costs were negligible. 
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millet-sorghum-aopea and millet-cowpea system generated a modest 

surplus. 

Effective rubm-s to family labor 

Tables 13 and 14 present the effective returns to labor instead of 

land. In general, the calculated effective wages based on local prices 

were little different from the hourly wages paid to day laborerS (see 

Appendix Table C4). Effective wages were higher overall in 1984 than in 

1985. As explained earlier, this does not mirror true circmstances for 

subsistene farms. But it does show the consequences of the policy of 

controlled official prices. If farmers were forced to accept official 

prices for their output in years of bad harvest, such as 1984, they would 

be hit even harder by the drought. The market reflex of increasing prices 

benefitted producers, censating slightly for the production shortfall. 

Cn the other hand, in a good crcp year like 1985, official prices would 

leave producers considerably better off than market prices. Obviously, 

the effect on the consumer is the opposite. For the household, the net 

effect depends on the net balan of marketed production and consumption. 

If the farm household can meet its subsistence needs from its own 

production with a marketable surplus left over, then it is a net producer, 

and the net effect of price policy favors producers. If not, the net 

effect favors consumers. In 1984, the median farm was a net consumer of 

agricultural goods, whereas in 1985, the median farm producing millet­

sorghum-cowpea and millet-cwpea was a net producer (Table 12). 
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Table 13: 	 Effective horly wage at local prices for the major crcpping 
systems in 1984 and 1985 by traction type in three Madarunf a 
villages. 

Year and traction type 
Village ai-d 1984 1985 
cr iryj system Maml Cxen Marial Oxen 

Kandamo 
Millet 226 232* 47* 187 
Sorghum 58* 43 - 33 
Millet-sorghum 179 153 37 106 
Millet-cwpea - - 152 244* 
Millet-sorghun-capea 280* 108 133 98 
M-S-sesame/S-sesame 110 202 139* 86 

Maigudro 
Millet 130 116 92 128 
Sorghum 41 75 56 68 
Millet-sorghum 99 159 104 49 
Milet-cxywpea 155 100 83 57 
Millet-sorghu e 193 147 68 119 
ial Obarklawak 
Millet 122 149* 34 42 
Sorghum 37* - 14 *(192) 
Millet-sorghum 63 - 36 10 
Millet-acpea 126 92* 35 61* 
Millet-sorghum-cowpea 128 112 28 92 

All villages 
Millet 131 126 54 114 
Sorghum 44 55 46 42 
Millet-sorghum 80 157 52 71 
Millet-ccwpea 133 97 66 68 
Millet-sorgum-cwpea 140 118 74 105 

*7hese figures represent samples of fewer than three fields. Figures in 
parentheses irdicate net losses. 
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Table 14: Effective hourly wage at official prices for major c= ing 
systems in 1984 and 1985 by traction type in three Madaronfa 
villages. 

Year and traction tyle 
Village and 1984 1985 

cr ing system Marual Oxen Mamal Oxen 

-	-F--FA-/Cpesan-hcur- -- -- - -

Millet 135 128* 89* 369 
Sorghum 39* 24 - 77 
Millet-sorghum 108 86 73 212 
Millet-cwpea - - 288 464* 
Millet-sorghum-copea 168* 59 251 192 
M-S-sesane/S-sesame 79 170 197* 147 

Maigwdro 
Millet 70 59 176 253 

25 46 119 151So 
Millet-srghum 54 87 200 108 
Millet-coqxa 79 48 157 11 
Millet-srg]um-cmipea 109 78 134 199 

Rigial banawak 
Millet 70 86* 71 93 
Sorghum 24* - 28 *(192) 
Millet-sorghum 35 - 81 40 
Millet-cowpea 69 42* 68 100* 
Millet-sorghm-cowpea 63 46 63 138 

All villages 
1Millet 73 66 106 227 
Sorghum 28 33 100 98 
Millet-sorghum 45 87 107 149 
Millet-cowpea 72 46 126 130 
Millet-sorghum-cmipea 71 59 145 188 

* 	 ese figures represent samples of fewer than three fields. Figures 

in parentheses indicate net losses. 
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7he global labor use figures by cropping system in Table 15 show a 

progression of mgnitude from pure cereal systems to cereal-legume 

associations. With few exceptions, the pure millet, pure sorghum and 

millet-sorghum association required 150-190 person-hours of work per 

hectare. By contrast, the millet-cowpea and millet-sorgh p 

systems took 190 to 220 person-hours per hectare due to the ireased 

work required by the legume crop at planting and at harvest. Because 

coefficients of variation ranged from 0.35 to 1.19 in 1984 and from 0.36 

to 1.12 in 1985 (Appendix B), there were no clear differemes among 

cereal system and. nong cereal-legume associations (which fits legal's 

findings frcm the same region). 

Labor time increased for all cropping systems except mnocropped 

sbetween 1984 and 1985. The increase was caused by greater 

weding tim (due to the better rains of 1985) and added harvest work 

caused by higher yields. The increase in labor time does not count 

supplementary time for the men to build granaries, which took an average 

of 40 man-hours per granary (survey of 26 granaries, dry season 

1985-86). Also, these figures do not take into account tine spent 

traveling to the field, typically 0.3 to 0.5 hours per visit in Maigudro 

and Rigial Oubandawaki (Swinton). This comes to fifteen hours per field 

per season, assuming a six hour day and 30 days of work per field during 

the croping season. 

Again, there was no statistically significant difference in labor 

time between the two traction methods, by hand and with draft animals. 

In fact, it appears that animal traction was used for very few field 
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Table 15: Mean labor tine per hectare for the major cropping systems 
in 1984 and 1985 by traction type in three Madarounfa 
villages. 

Year and traction type 
Village and 

crCIP~in system 
1984 

Manual Cxen 
1985 

Manual Oxen 

---------- --- person-hours per hectare - - -

Kandamao 
Millet 124 120* 291* 89 
Sorghum 
Millet-sorghum 
Millet-cwpea 
Millet-sorghum-cowpea 

-S-sesame/S-sesame 

218* 
106 
-
87* 

150 

147 
146 

-
138 
132 

-
260 
177* 
271 
180* 

222 
181 
161* 
210 
104 

Millet 142 154 238 210 
Sorghum 
Millet-sorghm 
Millet-aywpea 

illet-sort-o e 

203 
104 
169 
169 

228 
143 
162 
137 

193 
231 
179 
195 

143 
155 
230 
249 

Rigia (ubaxKwrJci 
Millet 166 279* 171 229 
Sorghum 
Millet-sorghum 

119* 
204 

-
-

100 
161 

13* 
177 

Millet-cwpea 
Millet-sorghum-cowpea 

192 
217 

390* 
179 

213 
179 

260* 
180 

All villages 
Millet 152 160 189 195 
Sorghum 
Millet-sorghum 
Millet-cmwpea 
Millet-sorghtm-cowpea 

192 
159 
186 
205 

177 
144 
213 
150 

162 
187 
191 
204 

166 
174 
227 
217 

* niese figures represent samples of fewer than three fields. 

31
 



cperations. As Table 16 indicates, animal labor hours were chiefly 

spent on soil preparation before plantig. nis conforms with legal's 

results in a 1984 study of seven animal traction farms in sfthen 

Maradi. Since the critical le'-or bottleneck occurs at the first 

weeding, and since animal traction was rarely employed for this task, 

it would appear that saving labor was not the main motivation for 

farmers to use animal traction. It may have been either to improve 

soil rtion or to reduce the difficulty of work. 

It does appear, however, that fields worked with animal traction 

used less labor on the first weeding (although this difference was not 

significant at a 95% confidence level). Surprisingly, despite the peak 

labor demand at the time of first weeding, most of the animal traction 

tillage took place during field preparation. Typically, the fields 

worked with draft animals were plowed before planting, whereas hand­

cultivated fields were not. It may be that plowing had the effect of 

reducing the subsequent work needed for the first weeding; otherwise, 

it is difficult to explain why the animal traction fields required less 

labor at first weeding, considering that oxen were hardly ever used for 

the first weeding and cultivation. 

Table 16 shows a sharp increase in the total amount of labor used 

between 1984 and 1985. Tis is especially evident at harvest, and in 

same cases for the weedings and cultivations. These results are 

directly tied to the improved rainfall and higher millet yields of 

1985. 

The differences in animal traction use fran one year to the other 

were quite interesting. Both for 1984 and for 1985, there was no 
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Table 16: 	 Labor time for the major cropping systen broken down by 
task and traction type for 1984 and 1985 cn 75 farms in 
three Madarmunfa villages. 

cMting Year and traction type 
system and 1984 1985 
famin task Manual Oxen n Oxen 

person- person- animal- person- person- animal­
hours/ha hours/ha hcurs/ha burs/ha hours/ha haurs/ha 

Ii cg Milet 
Field prep. &plow. 17 21 10 6 41 21 

airespreading 
Planting & replant. 
1st weedingcultiv. 

0 
21 
73 

2 
15 
74 

2 
-

7 

6 
15 
89 

3 
18 
39 

4 
-

1 
Other wedings 20 26 4 42 51 1 
Harvest 21 22 1 32 45 0 
70ML 152 160 24 189 195 28 

Mcaocrced Sorhm 
Field prep. &plow. 
Manure spreading 
Plarting &replant. 

24 
-
36 

28 
-
12 

11 
-
-

4 
0 

25 

29 
-
20 

23 
-
-

-stweedirnJcultiv. 91 76 8 84 44 0 
Other weedings 
Harvest 

30 
12 

29 
32 

0 
4 

9 
40 

48 
26 

-
--

TOIAL 192 177 24 162 166 23 

illet-sorghum 
Field prep. & plow. 13 31 12 8 26 14 

mespreading 0 5 1 4 2 2 
Planting & replant. 17 17 0 22 13 ­
1st weding/cultiv. 89 51 8 86 56 6 
Other weedings 24 24 1 33 39 6 
Harvest 15 17 0 34 37 0 
TOM 159 144 23 187 174 29 

Milletamqpa 
Field-prep. & plow. 16 28 6 9 37 19 
Mammespreading 1 0 - 4 .4 3 
Planting & replant. 20 26 - 18 20 ­
1st weeingcultiv. 78 72 14 75 66 1 
Other weadings 45 53 - 52 63 2 
Harvest 26 33 2 33 38 1 
TO L 	 186 213 22 191 227 26 

Mi11et-sorgm-c*pea 
Field prep. & plow. 16 12 4 6 16 10 
Ma=, spreading 0 - - 7 6 1 
Planting & replant. 21 21 - 24 16 1 
1st weeing/cultiv. 83 54 6 69 71 5 
Other weedings 54 22 1 50 43 3 
Harvest 32 41 2 50 65 2 
70M 205 150 14 204 217 22 
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significant difference in labor time between the fields tilled by hand 

and those tilled with oxen. labor time spent on the oxen traction fields 

was actually higher in half the cases. Coefficients of variation were 

arard 50% (see appendix tables), indicatin that the differences in 

means have no statistical significance. However, it is quite likely that 

animal traction work demands less exertion than manual field cultivation., 

Any imurovement in the timeliness of field operations was not rewarded by 

higher yields. 

Despite the lack of differences in mean global labor time between 

maral cultivation and draft animal cultivation, there were strikin 

differences according to worker sex. As Table 17 indicates, wonen worked 

more on the manual cultivation fields (except those in monocropped 

sorghum), while men did most of their work on animal traction fields. As 

a graup, youths (both boys and girls from 10 to 13 years) worked less 

than adults, but they terded to work more on the animal traction fields. 

This is prcbably due to the need to have two people to lead a team of 

oxen: one to hold the cultivating equipment and the other (often a boy) 

to lead the oxen down the rows. 

How to explain the fact that wamen do most of the manual culti­

vation? One hypothesis is that women were more likely to work their 

private fields (gamana), while men did the greater part of their work on 

collective family fields (gandu). Collective fields may have been more 

likely to benefit from animal traction if the farm had the means. But 

arding to Legal, there was no significant difference in overall labor 

time between collective fields and private ones. 

The mean labor allocations presented here are lower than those for 

similar tasks in ccnparable studies, as can be seen from Table 18. 
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Table 17: The division of agricultural labor by sex and age group and by 
traction type for the major cropping systems in 1985 in three 
Mda =mfe villges. 

Village ad 
crccgir system n 

Kandamo 
Millet 1 
Sorghum 0 
Millet-sorghum 7 
Millet-ampea 1 

Miuet-sorg c p 6 

M-S-s ma/S-sesame 2 


ftguro
 
Millet 48 

Sorgium 3 

Millet-sorghum 10 

Millet-cowpea, 26 
Millet-sorghum-cowpea 9 

Rigial ibaridaw-dki 
Millet 129 

Sorghum 6 

Millet-sorghum 36 
Millet-cmwpea 14 
Millet-sorghum-cowpea 3 

AU villages 
Millet 178 
Sorghum 17 
Millet-sorghum 53 
Millet-cwpea 41 

Millet-sorhum-cxpea 26 

Men 

3 
-
44 
92 

73 

50 


26 

50 

41 
29 

22 


25 

51 

40 

36 

25 


25 

50 

41 
33 

38 


Wcmen 
percent 

97 
-
49 

7 

27 

24 


55 

44 

43 

62 

76 


62 

42 

48 
51 
63 

60 
44 

47 

57 

56 


Tactian mthd 
oxen 

Yoths n Men Waen ycRhs 
- -- - - -- percent - - -

0 4 60 37 3 
- 4 63 5 32 

7 9 57 28 15 
1 1 86 10 4 
0 10 63 20 16 
26 8 82 10 8 

19 18 51 39 10 
6 3 47 38 15 

16 4 39 45 16 
9 10 37 53 10 
2 6 47 43 9 

13 5 71 19 10 
7 1 42 16 42 

12 4 73 16 11 
13 1 46 25 30 
12 3 63 21 16 

15 27 56 35 9 
6 8 58 16 26 

12 17 57 29 14 
10 12 41 47 12 
5 19 58 29 13 
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Table 18: Labor time data ccmpared for imcrpped millet in thre 

studies in the Sahelo-Sudanian zone of West Africa. 

Information source 

Farming activity 
Buidna 
Faso 
19801 

Northern 
Nigeria2 

(no date) 
Maradi 3 

1984 
Maradi 4 

1984 1985 

- - -- - - -person-hurs--------- - --

Field preparatima 
Planting 
Maintenance 

56 
79 
416 

-
56 
280 

15 
28 
159 

17 
21 
93 

12 
15 

131 
Harvest 92 140 43 21 32 
7TaL 643 476 245 152 i9 
Ooef. of variation (0.52) (0.71) (1.12) 

1. McIntire, p.15; Mossi Plateau, both manual and animal traction. 
2. Mdrento de 1'Aronome 1980, cited in Legal (p.10), no date given.
 
3. Legal, p.13, both manual and draft animal cultivation.
 
,4. This study, manual cultivation only.
 

Legal's data, wuhidi s from the s region during 1984, is 

insignificantly different since his labor time means are within one 

standard deviation of the results reported here. Eddy's study of 16 

Mlusa farms in Kao, Niger in 1976 found similarly low labor use, 258 

hours/ha (c.v. = 0.69) in a year with 210 mm rain (Eddy 1979: 444). 

However, it is worth wondering why mean labor times reported from 

studies in Burkina Faso and northern Nigeria should be so much higher 

than those in Maradi. Unfortunately, the data from Nigeria are 

a pnid by neither the reference year nor the farming situation 

(research station or actual village fields). Nonetheless, it istrue 

that northern Nigeria receives more rainfall than southern Niger. This 

was especially true for the period preceding the droughts of the past 

15 years. Furthermore, the Nigerian data were measured in work-days, 

and itmay be that these represent fewer than seven hours of work per 

day. 
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In the case of Bridna Faso, it may be that the labor times are 

higher because 1) the soils of the Mssi Plateau ar lateritic and 

harder to work than the sandy soils of sothern Maradi, 2) rainfall is 

higher and the crcppir season longer, whih wuld tend to require more 

weeding and offer higher yields, and 3) farm sizes are sIaller (2.6 to 

3.4 hectares versus means of 4.0 to 8.5 hectares amng the fanns 

surveyed in Madar unfa), and hence perhaps more intensively worked. 
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IV. IMPLTICNS FOR AGRICULURAL RMEARM 

e infmat presented here provides a solid data base on 

costs, returns and labor time allocation for the most common crping 

systems in the surveyed villages in 1984 and 1985. As such, they may 

be used for the development of input-cutput models of farm management 

in the regicn. Such models make possible the testing of potentially 

valuable new technologies in the context of existing production 

But these budgets and labor time profiles bring up as many 

questions as they provide answers. They suggest a range of research 

topics in agrorxny, econaics and sociology. The following are are 

several sugestions for research. 

Asm resx 

T[he hkjet analysis results confirm the appeal of cereal-legume 

crop associations. The economic value of sumh croMing systems lies in 

the multiplicity of their products and by-products, which reduces the 

risk of a total failure due to climatic or marketing misforbznes. At 

the low planting densities practiced by peasant farmers, there was no 

significant reduction in cereal yields when legumes are added to the 

syste. Hence, it would be desirable to continue research on cereal­

legume stes, particularly on planting density (with and without 

mineral fertilizer supplements) in order to determine the level at 

which the trade-off begins between yields of cereals and of legumes. 

In collaboraticn with economic researchers, optimal planting densities 
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should Le determined, according to the expected prices of products ard 

by-products from the crop mixture. 

Crop yields from 1984 and 1985 were clearly affected by weather 

circinstances according to the level of crop developnent. For examle, 

neither cowpeas nor sorghum yielded well in either year. 

Notwithstanding, cro associations including these two are quite 

ccrumn. Accrding to informal farmer interviews, one reason for 

including sorghum in cropping systems is that it performs well when the 

rainy season runs late, since it takes advantage of soil moisture 

available after millet spikes have already matured. It woud be 

desirable to better understad how the different components of existing 

cropping systems perform according to the interaction of soil moisture 

leels with crop life cycles. Might it becm feasible to determine 

ex-pected optlial cropping systems according to the planting date and 

the rate of advance of the msoon rains? Once the necessary field 

trials have been executed, results might be incorporated into a risk 

programing model to analyze the advantages of one system capared with 

ather according to the likelihood of different rainfall patterns. 

7he survey encutered very low levels of mineral fertilizer use, 

r- iderably lower than the levels identified during the 1982 baseline 

survey (Ly and Swinton, 1984; Swinton and Ly, 1986). Indeed, there was 

even a decline in fertilizer use fram 1984 to 1985 on the suveyed 

farms. Cne explanation is that farners have found too much variability 

in yields resulting from the recamnded levels of fertilization. Are 

there fertilization methods with lower variance in expected yields that 

might better serve low income farmers who cannot afford to sustain 

(avoidable) losses? 
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Animal traction was diefly employed in field preparation, and 

used very little for cultivation during the growing season. Yet INRAN 

has already dewtrated the appeal of using draft animals for the 

whole range of field cultivation tasks. What sems to be needed is 

experimentation using several levels of aninal traction use evaluated 

not only by measuring yields, but also by monitoring labor time and 

effort level. An ate experimental design might include the 

following treatments: field preparation alone, field preparation and 

first weeding, field preparation and all weeadngs, and all field 

cultivation tasks. Such a trial shcld account for the cost of feeding 

and caring for the draft animals needed to do the field work. 

Althh these kudgets and labor time allocati data provide an 

image of typical economic returns to the major cropping systems of 

three Madarounfa villages in 1984 and 1985, they do not explain why the 

situation is as it is. Wat explains the enormous variation in labor 

time allocation and in yields? Why do sane fields yield well (given the 

weather), while others failed totally? To find answrs to this kind of 

question, more acdnced analyses are needed. 

One possible approach ld be to carry out econometric analyses. 

Using multiple regression techniques, progress could be made in 

determining the independent variables that best explain the observed 

structure of yields and net returns. Given the variety and complexity 

of the factors that influence yields, it is desirable to identify the 

ones that weigh most heavily in the production functions of each 

cropping system. These factors shiould then become research topics 
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themselves. he variables that should be examined in any reression 

analyses include the following: the quantity and seasonal distribution 

of rainfall, the date at which each field task was executed (including 

the interaction of these variables with the rainfall variables), the 

amount of work done per task, the source of agricultural power (draft 

or manual), fertilizer use and field size, to mention a few. 

In order to construct valid production functions for cropping 

Sys in a climate as fickle as Niger's, it would be desirable to 

establish a time series of irqxt-cutput data on a limited number of 

farms. In order to do this at a reasonable cost, the data from the 

1984 and 1985 field surveys could be used to identify the most typical 

farms in the village samples. That way, monitoring a small number 

(say, two to five per village) wold not draw too heavily on INRAN's 

rescoes ifexperienced enumrators were used. Another question raised 

by this sbity is whether farmrs diose roppingei systems because they 

prumised the best expected returns, or rather because there were no 

alternatives. Do farmers chocse freely to grow a millet-sorghum 

intercrop under manual cultivation because they consider it the best 

crpping system for their fields given tizaing of the first planting 

rain? Or do they choose it because they lack the cash to buy peanut 

seed and cannot afford draft animals? 

C has already undertaken a worthwhile approach to answerirq 

this kidx of question by modeling the cropping activities of a typical 

farm. This permits studyi.; the farm as a unit, so that desirable 

combinations of crop associations and technologies can be studied in 

relation to the available rsources, production coefficients, 
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subsistence needs, input costs, and agricultural product prices. 

Building useful models of rainfed agricultural production will require 

no ail nrmber of additional agroncomic trials and ecretric analyses 

to furnish the technical coefficients needed on the performance of 

different crops and technologies urder different rainfall conditions. 

A more sociological approach to these same questions would be to 

discuss them with farmers and extension agents. Mhy is animal traction 

so little used for cultivation of standing crops? Why the decline in 

fertilizer and fungicide use since 1982? Why the tendancy for women to 

work chiefly in fields without draft animal power? W the low levels 

of labor allocation relative to those in neighboring countries? 

Despite the subjectivity and lack of statistical reliability from group 

discussicr, tiny have the great advantage of being more open and 

flexible to imexpected ideas than preconceived questionnaires. y 

can also set the scene for more detailed studies of previously unrec­

ognized but important pihexmen. 
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1M CROPPING SYST BUDGTS 

Cropping system: Millet mnorc 
Traction: Manual 

Year: 1984 

Unit VILLAGE All
 
Item of Kandamao Maigudro Rigial 0. vills. 

measure N= 3 22 23 48
 

EXPENSES 
Cash outlays 
Cash outlays FCFA/ha 0 1,360 20 633 
Seeds FCFA/ha 450 1,390 1,270 1,270 
Fungicide FA4/ 0 70 10 37 
Fertilizer FCFA/ba 0 0 90 43 
Tol ain ae FCFA/ba 350 350 350 350 
Equip. depreciation FCE2A/ha, 0 0 0 0 

Total cash expenses FCFA/ha 800 3,170 1,740 2,333
 
In-kind labor
 

Family labor hours 124 142 166 152 
Draft aninal labcz hours 0 0 1 0 
Storage loss (4% yield) ka/ha 7 5 6 6 

flOCE AT LOCAL PRICES 
Millet (grain) FCFA/ha 30,030 22,440 22,935 23,152
 
Sorghum(grain) FCFA/ha 0 0 0 0
 

(pea FMFA/ha 0 0 0
(grain) 0 

Cowpea (hay) FCFA/ha 0 0 0 0 
Gross incmie (local prices) FCFA/ha 30,030 22,440 22,935 23,152
 

flCCE AT OFFICIAL PRICES 
Millet (grain) FOF/a 18,200 13,6uO 13,900 14,031 
Sorghum (grain) FCFA/ha 0 0 0 0 
0opea (grain) FCaha 0 0 0 0 
Gross income (off. prices) FCFA/ha 18,200 13,600 13,900 14,031

NET NCOM 
Per hectare (local prices) FCFA/ha 28,000 18,400 20,300 19,900
 
Per hectare (off. prices) FCFA/ha 16,700 9,900 11,600 11,100
 
Effect. wage (local prices) FCFA/hr 226 130 122 131 
Effect. wage (off. prices) FCFA/hr 135 70 70 73 

MEAN PPICES AND YIEL1S BY CROP 
PRICE YIELD
 

CrCp local Off. Fandamao Maigudro Rigial 0. All vills. 

FCFAkg -- -- - ------- h- ---- -- -- --

Millet (grain) 165 100 182' 136 139 140 
Sorghum (grain) 146 100 0 
Cmpsa (grain) 208 90 0 
Cy) 60 0 0 
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MEAN CROPPING SYST BUDGETS 

Crc~~ing system: Millet moziocrcp 
Traction: Bovine
 

Item 

Cash outlays
 
Wage labor 

Seeds 

Fzicide 
Frtilizer 
Tol maintenance 
Equip. depreciation 


Total cash expenses 

In-kind labor
 

Family labor 
Draft animal labor 

Storage loss (4% yield) 

INCICE AT ICL PRICES 
Millet (grain) 

Sorghu(grain) 

Cmwpea(grain) 

opea (hay) 


Year: 1984 

Unit VILLAGE All 
of Kandamao Maigudro Rigial 0. vills. 

measure N= 2 26 2 30 

FCFA/ha 1,670 860 0 857 
FCFA/ha 50 1,490 700 1,340
 
FCFA/ha 0 150 0 130 
FCEA/ba 0 0 320 21 
FCFA/ba 350 350 350 350 
FCFA/ha 1,500 1,500 1,500 1,500
 
FCFA/ba 3,570 4,350 2,870 4,198
 

hours 120 154, 279 160 
hours 5 25 16 24 
kq/ha 8 6 11 6 

FCFA/ha 32,670 23,100 46,200 25,278
 
FOFa/ 0 0 0 0
 
FaWba 0 0 0 0
 
FCFA/ha 0 0 0 0
 

Gross ico (local prices) FCFMa 32,670 23,100 46,200 25,278
 
INWE AT OFFICIAL PRICES 
Millet (grain) 

Sorghum(grain) 

C1%;pea (grain) 

Gross incaw (off. prices) 


NET INClE 

FCFA/ha 19,800 14,000 28,000 15,320 
FCFA/ha 0 0 0 0 
FCFA/ha 0 0 0 0 
FCFA/ha 19,800 14,000 28,000 15,320 

Per hectare (local prices) FCFA/ha 27,800 17,800 41,500 20,100
 
Per hectare (off. prices) FCFA/ha 15,400 9,100 24,000 10,500
 
Effect. wage (local prices) FCFA/hr 232 116 149 126
 
Effect. wage (off. prices) FCFa/hr 128 59 86 66
 

MEAN PRICES AND YIELS BY CROP 
PRICE YIELD 

crop Ical Off. Kandamao Maigudro Rigial 0. All vills. 

- F----------------------------- ha ­-------- -- -- --

Millet (grain) 165 100 198 140 280 153 
Sorghum (grain) 146 100 0 
Oowpea (grain) 208 90 0 
oowea (hay) 60 0 0 
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MEAN COPPING SYSTEMS BUDGE 

Crc~png system: Sorhu mnocrc 
Tractio: Manual
 

IteL 

EXPENSES 

Csh outlays 
Wage labor 

Seeds 

Ftmricide 
Fertilizer 

Tool 
Equip. dereciation 

Total cash expenses 

In-kind labor 
Family labor 
Draft animal labor 
Storage loss (4% yield) 

INM AT 0ML PRICES 
Millet (grain) 
Sorghum (grain) 
C.ea (grain) 
CmIea (hay) 
Gross ineu (local prices) 

INoCM AT OFFICM PRICES
 
Millet (grain) 

Sorghum (grain) 

Cmipea (grain) 

Gross ancroe (off. prices) 


NET ICM
 
Per hectare (local prices) 

Per hectare (off. prices) 

Effect. wage (local prices) 

Effect. wage (off. prices) 


Year: 1984
 

Unit VILLAGE All 
of Yandamao Maigudro Rigial 0. vills. 

easure N= 2 8 2 12 

FCFA/ha 0 0 0 0 
FCF/ha 420 1,250 260 950 
PCFA/ha 0 70 0 47 
FCFA/ba 0 0 0 0 
FCFA/a 350 350 350 350 
FCFA/ba 0 0 0 0 
FCFA/ha 770 1,670 610 1,347
 

hours 218 203 119 192
 
hours 0 0 5 1
 
kg/ha 4 3 1 3 

FCYA/ha 0 0 0 0 
Fmha 14,016 10,366 5,256 10,123 
FCFAba 0 0 0 0 
FCFA/ha 0 0 0 0 
FFa/ha 14,016 10,366 5,256 10,123
 

F"CFA/ha 0 0 0 0
 
FCFA/I' ,t 9,600 7,100 3,600 6,933
 
FCA/ha 0 0 0 0
 
FCFA/ha 9,600 7,100 3,600 6,933
 

FCFA/ha 12,700 8,300 4,400 8,400 
KCFA/ha 8,400 5,100 2,800 5,300 
FCFA/hr 58 41 37 44 
FCFA/hr 39 25 24 28 

MN PRICES AND YIELDS BY CROP 
PRICE YIELD
 

Crop Local Off. Kandamao Maiguer Rigial 0. All vills.
 

- ------------- ------ kha---- -- -- -- -- --


Millet (grain) 165 100 0 
Sorghum (grain) 146 100 96 71 36 6 
0*wpea (grain) 208 90 0 
CowMpea (hay) 60 0 0 
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MEAN CROPPING SYSTE HDEIS
 

Crin system: Sorgho pur 
Traction: Bovine 

Year: 1984 

Unit VILLAGE All
 
Item of Kandamao Maigudro Rigial 0. vills. 

measure N= 10 5 0 15 

Cash outlays 
Wage labor FCFA/ha 0 830 277 
Seeds FCUM/a 580 1,260 840 
Funicide FCFA/ba 0 130 43 
Fertilizer FCFA/ba 0 0 0 
Tool maintnar, eCFA/ha 350 350 350 
Equip. depreciation FCFAha 1,500 1,500 1,500 

Total cash expenses FCFA/ha 2,430 4,070 3,010
 
In-kind labor 
Family labor hours 147 228 177
 
Draft animal labor hours 10 48 24
 
Storage loss (4% yield) kg/ha 2 6 4
 

INCOME AT LOCAL PRICES 
Millet (grain) FCFA/ba 0 0 0 
Sorghum (grain) POFA/h 9,052 22,046 13,383 
Cipea (grain) FCFA/ha 0 0 0 
Oaqeaa (hay) FCFA/ha 0 0 0 
Gross incom (local prices) FCFA/ha 9,052 22,046 13,383 

INCOME AT OFFICIAL PRICES 
Millet (grain) FCFA/ha 0 0 0 
Sorghum (grain) FCFA/ha 6,200 15,100 9,167 
Clmpea (grain) FCFA/ha 0 0 0 
Gross inocme (off.prices) FCFA/ba 6,200 15,100 9,167 

NET INCOME 
Per hectare (local prices) FCFA/ha 6,300 17,100 9,800 
Per hectare (off. prices) FCFA/ha 3,500 10,400 5,800 
Effect. wage (local prices) FCFAhr 43 75 55 
Effect. wage (off. prices) FCFA/hr 24 46 33 

HMEAN PRICES AND YIELDS BY CROPS 
PRICE YIELD 

Crop Local Off. KYadaxmo Maigudro Rigial 0. All vills. 

Millet (grain) 
Sorghum (grain) 

165 
146 

100 
100 62 151 

0 
92 

Oowpea 
oMMea 

(grain) 
(hay) 

208 
60 

90 
0 

0 
0 
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MAN CPPING SYSMS BUDGETS 

crqing system: millet-sorghum 
Traction~: Manual 

Year: 1984 

Unit VILLAGE All 
Item of Kandamao Maigudro Rigial 0. vills. 

measure N= 5 14 24 43 

Csh outlays 
Wage labor FCFA/ha 0 210 290 230 
Seeds FCFA/ha 430 930 1,430 1,140 
Fungicide FeFA// 0 70 0 23 

izer FCFA/ba 0 0 0 0 
Tol mintenazc FCFA/ha 350 350 350 350 
Eqip. ectioFA/ha 0 0 0 0 

Tbtal cash expenses FCFA/hr 780 1,560 2,070 1,743 
In-kind labor 
Family labor hours 106 104 204 159 
Draft animal labor hours 0 0 0 0 
Storage loss (4%yield) kg/ha 5 3 4 4 

INCCHE AT LOCAL PRICES 
Millet (grain) FCFA/ha 17,655 11,880 13,365 13,380 
Sorghum (grain) FCFA/ha 2,920 438 2,190 1,704 
Cmpea(grain) FVFA/ha 0 0 0 0 
Impea(bay) FMFAhA 0 0 0 0 
Gross ircxu (local prices) FM/ha 20,575 12,318 15,555 15,085 

INCO4E AT OFFICIAL PRICES 
Adllet (grain) FCFA/ha 10,700 7,200 8,100 8,100
 
Sorgcbm (grain) FCFA/ba 2,000 300 1,500 1,167
 
Cipea (grain) FCFA/ha 0 0 0 0
 
Gross income (off. prices) FCFA/ha 12,700 7,500 9,600 9,277
 

NET INOCHE 
Per hectare (local prices) FCF4/ha 19,000 10,300 12,900 12,700 
Per hectare (off. prices) FCFA/ha 11,400 5,600 7,100 7,200 
Effect. wage (local prices) FCFA/hr 179 99 63 80 
Effect wage (off. prices) FCFA/hr 108 54 35 45 

MEAN _tRICES AND YIELDS BY CROP
 
PRICE YIELD
 

Crop Local Off. Kardamao Maigudro Rigial 0. All vills. 

~---------------- ---­ kg/ha---- -- -- -- --

Millet (grain 165 100 107 72 81 81 
Sorghum (grain) 146 100 20 3 15 12 
OaVea (grain) 208 90 0 
Cowpea (hay) 60 0 0 
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MEAN CROPPING SYST BDGETS
 

Cc ing system: Millet-sorghum 

Item 

Cash outlays
 
Wage labor 

Seeds 

Fa' cide 
Fertilizer 
Tool ntae 
Equip. depreciation 

Total cash expenses 

In-kind labor 
Family labor 
Draft aainal labor 
Storage loss (4% yield) 

INOCIC AT WJCAL PRICES 
Millat (grain) 
Sorghum (grain) 

CoQpea (grain) 

Cmpea (hay) 

Gross inome (local prices) 


I AT OFFICIAL RICES 
Millet (grain) 
Sorghum (grain) 
Qlmpea (grain) 
Gross income (off. prices) 


NET INCE 
Per hectare (local prices) 
Per hectare (off. prices) 
Effect. wage (local prices) 
Effect. wage (off. prices) 

Traction: Animal
 
Year: 1984
 

Unit VILLAGE All 
of Kandamao Naiguro Rigial 0. vills. 

measure N= 9 12 0 21 

FCFA/ha 350 220 276
 
FCFA/ba 730 1,430 1,120
 
FCFA/ha 0 130 74
 
IFA/ba 0 40 23
 
FCFA/ha 350 350 350
 
FCFA/ha 1,500 1,500 1,500
 
FCFA/ha 2,930 3,670 3,343
 

hours 146 143 144
 
hours 7 35 23
 
kWba 6 7 7 

FCFA/ba 24,420 26,730 25,740
 
FCA/ha 1,898 876 1,314
 
FCFA/ha 0 0 0
 
FCFA/ha 0 0 0
 
FCFA/ba 26,310 27,606 27,054
 

FCFA/ba 14,800 16,200 15,600 
FCFA/ha 1,300 600 900 
FCFA/ha 0 0 0 
FCFA/ha 16,100 16,800 16,500
 

FCFA/ha 22,300 22,800 22,600
 
FCFA/ha 12,500 12,500 12,500 
FCFA/hr 153 153 157 
FCF/hr 86 87 87 

MEAN PRICES AND YIELDS BY CROP 
PRICE YIELD
 

Crop Local Off. Faxnlamao Maigudro Rigial 0. All vills. 

Millet (grain) 165 100 148 162 156
 
So (grain) 146 100 13 6 9 
Cmpea (grain) 208 90 0 
gMe (hay) 60 0 0 
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MN CROPPIMG SYSTE B]DGUDS 

Cropping system: Milet-opea, 

Item 

Cash outlays
 
Wage labor 

Seeds 
Fugicide 
Fertilizer 

Tool mainteance 

Equip. dereciation 

Total cash expenses 

In-kind labor
 
Family labor 

Draft animal labor 
Storage loss (4% yield) 

INOME AT LICL PRICES 
Millet (grain) 
SozgIm (gtain) 

qp (grain) 
Cipea (hay) 
Gross ince (local price ) 

INCOME AT OFFICIAL PRICES 
Millet (grain) 
SoxghLM (grain) 
Cowpea (grain) 
Gross ircm (local prices) 

VET INCOME 
Per hectare (local prices) 
Per hectare (off. prices) 
Effect. wage (local prices) 
Effect. wage (off. prices) 

Traction: Manual 
Year: 1984 

Unit VILLAGE All 
of Xanlamao Maigudro Rigial 0.vills. 

measure N= 0 13 36 49 

FCFA/ha 0 30 22 
FCFA/ha 1,160 1,480 1,400 

.VFA/ba 10 10 10 
FA/h 0 0 0
 
FCFA/ba 350 350 350
 
FUM/ba 0 0 0 
FCA/ha 1,520 1,870 1,782 

hours 169 192 186
 
hours 1 1 1 
kg/ha 8 7 7 

FCFA/ha 23,430 24,255 24,036 
FCFA/ha 0 0 0 
FCFA/ba 3,120 2,496 2,662 
FCFA/ha 2,340 420 929 
FCFA/ha 28,890 2-7,171 27,627 

FCF/ba 14,200 14,700 14,567 
FCFA/ha 0 0 0 
FCFA/ha 1,350 1,080 1,152 
FCFA/ha 15,550 15,780 15,719 

FCFA/ha 26,200 24,200 24,700 
FCFA/ha 13,400 13,300 13,300 
FCR/hr 155 126 133 
FCFA/hr 79 69 72 

MEAN PRICES AND YIELDS BY CMP 
PRICE YIELD
 

Crcp ILcal Off.- Kandamao Maigu~ro Rigial 0. All vills. 

- FCa/kg -- -- - --- ---- /ha---- -- -- -- --

Millet (grain) 165 100 142 147 146 
Sorghum (grain) 146 100 0 
Qmpea (grain) 208 90 15 12 13 
Cowea (ha) 60 0 39 7 15 
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MEAN CROPPIW7 SYSBM BUDGEIS
 

Cmpng system: Millet-coqpea
 

Item 


Cash outlays
 
Wage labor 

Seed 

ngicide 

Fe I izer 
Tool -aintena.xe 
Equip. depreciation 

Total cash expenses 

In-kind outlays
 
Family labor 

Draft animal labor 

Storage loss (4%yield) 


INcmE AT IOCAL PRICES
 
Millet (grain) 

Sorhm (grain) 

pea (grain) 


Ompea (hay) 


Traction: 
Year: 


Unit 

of 

measure 


PCFrVha 
FCFA/ha 

FCFA/ba 
FA/a 

FCFA/ha 

FCFA/ba 

FCFA/ha 


hours 

hours 

kj/ha 


FCFA/ha 

FCWIhA 

FCFA/ha 

FCFA/a 


Gross irn e (local prices) FCF/ba 
INCOME AT OFFICIAL PRICES
 
Millet (grain) 'CFA/ha 

SIoh (grain) FCFA/ba 

Cwpea (grain) FCFA/ha 
Gross incom (off. prices) FCFA/ha 


NEI!INOE
 
Per hectare (local prices) FCFA/ha 

Per hectare (Off. prices) FCFA/ha 
Effect. wage (local prices) FCFA/hr 
Effect. wage (off. prices) FCFA/hr 

Oxen 
1984
 

VILLAGE All
 
Kandamao Maigudro Rigial 0. vills. 

N= 0 7 2 9 

1,440 0 1,120 
1,530 2,020 1,640 

20 0 16 
40 180 71 

350 350 350 
1,500 1,500 1,500
 
4,880 4,050 4,697
 

162 390 213
 
18 36 22
 
5 12 7
 

20,955 30,195 23,008
 
0 0 0 

1,040 6,864 2,334 
0 4,680 1,040 

21,995 41,739 26,383 

12,700 18,300 13,944 
0 0 0 

450 2,970 1,010 
13,150 21,270 14,954 

16,200 36,000 20,600
 
7,700 16,400 9,700
 

100 92 97
 
48 42 46 

MEAN PRICES AND YIELD BY CROP
 
PRICE YIELD
 

Crop Local Off. K-adamao Maigu r Rigial 0. All vills. 

- FCFA/kg- - - - - ---- --- ha---- -- -- -- --

Millet (grain) 165 100 127 183 139 
Sorghum (grain) 146 100 0 
Cmpea (grain) 208 90 5 33 11 
Cwe (hay) 60 0 0 78 17 
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MEAN CROPPING SYSTE BUDGEIS 

cropin system: Millet--Wrglin-cpa 
Tractin: Manml 

Year: 1984 

Unit VILLAGE All 
Item of Kanxamao Maigudo Iligial 0. vills. 

measure N= 1 28 95 124
 

EXPENS
 
Csh outlays
 
Wage labor FCFA/ha 0 1,440 180 463 
Seed FCFA/ba 240 1,780 2,200 2,106 
Fumjicide FCFA/ba 0 40 10 17 
Fertilizer FCFA/ha 0 0 0 0 
Tol intenarm FCFA/ha 350 350 350 350 
Equip. depriation FCFA/ha 0 0 0 0 

Total cash expenses FCFA/ha 590 3,610 2,760 2,936
 
In-kind outlays 
Family labor hours 87 169 217 205 
Draft animal labor hours 0 0 2 2 
Storage loss (4% yield) kr/ha 6 9 9 9 

ICM AT IOCAL PRICES 
Nillet (grain) FCFA/ha 26,070 36,135 23,100 26,067 
Sorghum (grain) FCFA/ha 0 1,168 1,606 1,494 
Omw[ea (grain) PCFA/ha 0 416 4,368 3,440 
Clwpea (hay) FCEA/ha 0 0 2,640 2,023 
Gross income (local prices) PFAF/ha 26,070 37,719 31,714 33,024 

flOOE AT OFFICIAL PRICES 
Millet (grain) FCFA/ba 15,800 21,900 14,000 15,798
 
Sorghum (grain) FCFA/ba 0 800 1,100 1,023
 
Cowpea (grain) FCFA/ha 0 180 1,890 1,489
 
Gross nc (off. prices) FCFA/ha 15,800 22,880 16,990 18,310
 

Per hectare (local prices) FMF/h 24,400 32,600 27,700 28,800 
Per hectare (Off. prices) FCFA/ha 14,600 18,400 13,600 14,600 
Effect. wage (local prices) FCFA/hr 280 193 128 140 
Effect. wage (off. prices) FCFA/hr 168 109 63 71 

MEAN PRICES AND YIELDS BY CROP 
PRICE YIELD
 

Crop Incal Off. Kardamao Maigudro Rigial 0. All vills. 

Millet (grain) 165 1.00 158 219 140 158 
Sorghum (grain) 146 100 0 8 3. 10 
Qupea (grain) 208 90 0 2 21 17 
Cldea(hav) 60 0 0 0 44 34 
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MEAN CROPPIG SYST BUDGETS 

Cropping system: Millet-soztftcwpea 
Traction: Oxen 

Year: 1984 

Unit VILLAGE All 
Item of Yardamo Maigudro Rigial 0. vills. 

measure N= 6 3 4 13 

Cash outlays 
Wage labor FCFA/ha 0 1,080 0 249 
Seed FCFA/ha 640 830 1,710 1,020 
P- ici& FCEA/ha 0 0 20 6 
Fertilizer FCEA/ba 0 0 0 0 
Tool raintnance FCFA/ha 350 350 350 350 
juip. depreciation FCFA/ba 1,500 1,500 1,500 1,500 

Total cash expenses FCFA/ha 2,490 3,760 3,580 3,125 
In-kind outlays 

Family labor hours 138 137 179 150 
Draft animal labor hcurs 9 20 16 14 
Storage loss (4% yield) kg/ha 4 6 7 6 

INCOME AT LOCAL PRICES 
Millet (grain) FCFAn/a 16,830 21,945 14,520 17,300 
Sorgum (grain) FCFM/a 1,314 1,898 2,044 1,673 
Clpea (grain) FCFA/ha 0 1,040 4,784 1,712 
Cawpea (hay) FCFA/ha 0 0 3,240 997 
Gross icme (local prices) FCFA/ha 18,144 24,883 24,588 21,682 

INOCME AT OFFICIAL. PRICES 
Millet (grain) FCFA/ha 10,200 13,300 8,800 10,485 
Scrghm (grain) FCFA/ha 900 1,300 1,400 1,146 
Cowpea (grain) FCFA/ha 0 450 2,070 741
 
Gross income (off. prices) FCFA/ha ii,100 15,050 12,270 12,372 

NEr flINE 
Per hectare (local prices) FCFA/ha 14,900 20,100 20,000 17,700 
Per hectare (Off. prices) FCFA/ha 8,200 10,700 8,200 8,800 
Effect. wage (local prices) FCFA/hr 108 147 112 118 
Effect. wage (off. prices) FCFA/hr 59 78 46 59 

MEAN PRICES AND YIELS BY CWP 
PRICE YIELD 

Crop Ical Off. Kandamao Maigudro Rigial 0. All vills. 

~~------------- ------ k9ha---- -- -- -- --

Millet (grain) 165 100 102 133 88 105 
Sorghum(grain) 146 100 9 13 14 11 
Cowpea (grain) 208 90 0 5 23 8 
lowpea (hay) 60 0 0 0 54 17 
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MEAN CROPPIG SYSTEM BDGEIS 

crcpin system: Milet-so erghsame/sorghum-sesame
 
Traction: Manaal and cen
 

Year: 1984
 

Unit Village of Kandamao 
Iten of Manual Oxen 

measure N 4 9 

EXPENSES 
Cash outlays 

Wage labor 
Seed 
Fungicide 
FertiIzer 

FUFA/ha 
FCA/ha, 
POWFA 

VFA/ba 

0 
1,780 

0 
0 

0 
1,740 

0 
0 

Tool maintenance 
! idpmexnt depreciation 

PCFA/ha 
Fern/ha 

350 
0 

350 
1,500 

Total cash expenses 
In-kind outlays 

FCFA/ha 2,130 3,590 

Family labor hours 150 132 
Draft animal labor hours 0 12 
Storage loss (4%yield) kg/ha 4 7 

flH AT ICAL PRICES 
Mil.et (grain) FCFA/ha .1,385 1,980 
Sorghum (grain) FCFA/ba 876 1,680 
Sesame (grain) FCFA/ha 7,128 17,928 
Gross income (local prices) FCFA/ha 19,389 31,588 

INCOME AT OFFICIAL PRICES 
Millet (grain) RFA/ha 6,900 1,200 
Sorghum (grain) FCFA/ha 600 8,000 
Sesame (grain) FFaha 7,128 17,928 
Gross income (off. prices) 

NET INCOME 
FCFA/ha 14,628 27,128 

Per hectare (local prices) FCFA/ha 16,500 26,700 
Per hectare (off. prices) FCFA/ha f1,900 22,500 
Effect. wage (local prices) FCFA/hr 10 202 
Effect. wage (off. prices) FCFA/hr 79 170 

MEAN PRICES AND YIELDS BY COP 
PRICE YIELD 

Crw Local rff. Manual Oxen 

Millet (grain) 165 100 69 12 
Sr (grain) 146 100 6 80 
Sesame (grain) 216 216 33 83 
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MEAN COPPING SYSE HDGMI
 

cropping system: Millet mmrcrcp 
Traction- Manual 

Year: 1985
 

Unit VILLAGE All 
Item of andamao Maiguiro Rigial 0. vills. 

measure N= 1 48 130 179 

Cash outlays 
Wage labor FCFA/ha 0 50 110 93 
Seed FCFA/ha 600 1,260 1,280 1,270 
Furgicide FCFA/ha 0 0 0 0 
Fertilizer F0100 0 0 0 0 
Tool maintenance FCFA/ba 350 350 350 350 
Equip. depreciation FCFM 0 0 0 0

Total cash expenses F 950 1,660 1,740 1,713 

Li-kind outlays 
Family labor hours 291 238 171 189
 
Draft animal labor hours 0 0 0 0 
Storage loss (4% yield) kg/ha 16 26 8 13 

INCOME AT LOCAL PRICES 
Millet (grain) FCFA/ha 15,22R 24,586 7,828 12,363 
Sorghum (grain) CAh 
Clmpea (grain) FCFA/ha 
C (hay) FCA/ha 
Gross income (local prices) FC /h 15,238 24,586 7,828 12,363 

INOME AT OFFICIAL PRICES 
Millet (grain) FCFA/ha 28,070 45,290 14,420 22,774 
Sorghum (grain) FCEia 
Cpea (grain) FCnAha 
Gross income (off. prices) FCFA/ha 28,070 45,298 14,420 22,774 

NET INCME 
Per hetare (local prices) FCFA/ha 13,700 21,900 5,800 10,200
 
Per hectare (Off. prices) FFA/ha 26,000 41,800 12,100 20,100
 
Effect. wage (local prices) FCFA/hr 47 92 34 54
 
Effect. wage (off. prices) FCFA/hr 89 176 71 106 

MEAN PRICES AND YIELS BY LEOP 
PRICE YIELD 

Crop Iocal Off. Kandamao Maigudro Rigial 0. All vills. 

Mllet (grain) 38 70 401 647 206 325 
Sorghum (grain) 36 70 0 
Cowpea (grain) 162 100 0
 
Q:*wpea (hay) 35 0 0 
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MEAN CRPPI1Z SYSTEMS BGEIS
 

cropping system: Miletmanocrcp
 
Traction: Oxen 

Year: 1985
 

Unit VILLAGE ALI 
Item of Kandamao Maigudro Rigial 0. vills. 

measure N= 4 18 5 27 

Cash outlays 
Wage labor FA/ha 140 930 1,180 860 
sew FCFA/ha 560 1,400 930 1,230 
Fmxjicide FCFA/ha 0 0 0 0 
Fertilizer FCFA/ha 0 0 0 0 
Tool iLntena FCFA/a 350 350 350 350 
Equip. deprciation FCFA/ha 1,500 1,500 1,500 1,500 

Total cash expenses FCFA/ha 2,550 4,180 3,960 3,940
 
in-kind outlays 
Family labor hours 89 210 229 195 
Draft animal labor hours 12 34 17 28 
Storage loss (4% yield) k/ha 21 34 15 29 

INCM AT IOCAL PRICES 
Millet (grain) FCFA/ba 19,988 32,414 14,212 27,202 
Sorghum(grain) FCA/ha 0 0 0 0 
owpea(grain) FFA/ha 0 0 0 0 
Qopea(hay) EMM/ba 0 0 0 0 
Gross irxxm (local prices) FCFA/ba 19,988 32,414 14,212 27,202 

DINOW AT OFFICIAL PRICES 
Millet (grain) IlFA/ha 36,820 59,710 26,180 50,110 
Sorghum(grain) FCFA/ha 0 0 0 0 
(awpea (grain) FCA/b 0 0 0 0 
Gross inr (off. prices) FCFA/ba 36,820 59,710 26,180 58,110
 

NETr fl 
Per hectare (local prices) FCFA/ha 16,600 26,900 9,700 22,200 
Per hectare (Off. prices) FCFA/ha 32,800 53,100 21,200 44,200 
Effect. wage (local prices) FCFA/hr 198 128 42 114 
Effect. wage (off. prices) FCFA/hr 369 253 93 227 

MEAN PRICES AND YIELiS BY CROP 
PRICE YIELD
 

Crcp Lcal Off. YKanxamao Maigudro Rigial 0. All vills. 

- FCF/q-- -- - ---- -- k/ha- -- ------ --

Millet (grain) 38 70 526 853 374 716 
Sorghum (grain) 36 70 0 
Qowpea (grain) 162 100 0 
9 a(hay) 35 0 0 
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MEAN CROPPING SYSTS BUDGEIS
 

Crcpping system: Sorhu noccp 
Tractiont: Manual 

Year: 1985 

Unit VILLAGE All 
Item of Kardamao Maigudro Rigial 0. vills. 

mamire N= 0 11 6 17 

Cash outlays 
Wage labor FCFM/a 0 0 0 
Seed FCFA/ha, 1,800 870 1,490 
Fungicide FMA/ha 0 0 0 
Fertilizer FCEA/ba 0 0 0 
T ao1 FCFA/ha 350 350
mintenance 350 

Equip. depreciation FCFA/ha 0 0 0 

Total cash expenses FCFA/ha 2,150 1,220 1,840 
In-kind outlays 
Family labor hours 193 100 162 
Draft animal labor hours 0 0 0 
Storage loss (4% yield) k/ha 15 3 0 

fIN AT lCAL PRICES 
Millet (grain) FCFA/ha 0 0 0 
Sorghum (grain) E:El/ba 13,464 2,700 9,665
 
Clipea (grain) FFA/ha 0 0 0
 
Cowpea (hay) FCFA/ha 0 0 0 
Gross inmie (local prices) FA/ha 13,464 2,700 9,665 

INCCE AT OFFICIAL PRICES 
Millet (grain) FCFA/ha 0 0 0 
Sorghum (grain) FCFA/ha 26,180 5,250 18,793
 
C,,pea (grain) FCFA/ha 0 0 0
 
Gross income (off. prices) FCFA/ha 26,180 5,250 18,793
 

NET INCF 
Per hectare (local prices) FCFA/ha 10,800 1,400 7,400 
Per hectare (Off. prices) FCFA/ha 23,000 3,800 16,200 
Effect. wage (local prices) FCFA/hr 56 14 46 
Effect, wage (off. prices) FCFA/hr 119 38 100 

MEAN PRICES AND YIEMLS BY CROP 
PRICE YIELD 

CrCP Iocal Off. K-andamao Maigudro Rigial 0. All vills. 

---------- ----- ---- /ha---- -- -- -- --


Millet (grain) 38 70 374 75 0 
Sorghum (grain) 36 70 0 
omwpea (grain) 162 100 0 
oea (hay) 35 0 0 
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MEAN CROPPING SYSIEM BDGEIS
 

Crtcing system: Sorhmn oczap 
Traction: Oxen 

Year: 1985
 

Unit VILLAGE All 
Item of Iardamao Maigu~ro Rigial 0. vills. 

measure N= 4 3 1 8 

Cash outlays 
Wage labor FCFA/ha 0 0 0 0 
Seed FCFA/ha 2,090 2,280 670 1,130
 
Fungicide FCFA/ha 0 0 0 0 
Fertilizer FCFA/ha 0 0 0 0 
T1ol maintenance CFA/ha 350 350 350 350 
Equip. depreciation FCEA/ha 1,500 1,500 1,500 1,500 

Total cash expenses FCFA/ha 2,940 3,030 2,520 2,980In-kind outlays 
Family labor hours 222 143 13 166 
Draft animal labor hairs 16 40 4 23 
Storage 1oss (4%yield) kg/ha 12 15 0 11 

INClME AT ICOML PRICS 
Millet (grain) PCFA/ha 0 0 0 0 
Sorghum (grain) FCA/ha 10,692 13,212 0 10,301 
O ~pea(grain) FCE/ha 0 0 0 0 
Clopea (hay) FCE/a 0 0 0 0 
Gross inccme (local prices) FCFA/ha 10,692 13,212 0 10,301 

INOE AT OFFICIAL PRICES 
Millet (grain) FCFA/ha 0 0 0 0 
Sorghum (grain) FCFA/ba 20,790 25,690 0 20,029 
Cowpea (grain) FCF/ha 0 0 0 0 
Grns income (off. prices) FCFA/hr 20,790 25,690 0 20,029 

NEr fNClME 
Per hectare (local prices) FCFA/ha 7,300 9,700 (2,500) 6,300 
Per hectare (Off.prices) FCF/la 17,000 21,600 (2,500) 16,200 
Effect. wage (local prices) FCFA/ha 33 68 (192) 42 
Effect. wage (off. prices) FCFA/hr 77 151 (192) 98 

MEAN PRICES AND YIELDS BY CROP 
PRICE YIELD 

Crop local Off. Kardamao Maiguro Rigial 0. All vills. 

Millet (grain) 38 70 0 
Sorghum (grain) 36 70 297 367 0 286 
CwQpea (grain) 162 100 0 
Clmgma (hay) 35 0 0 
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MEAN CRoPPING SYSM BJDZTS 

Crc~ing system: Millet-soilhmTraction: Manual 
Year: 1985 

Unit VILLAGE All 
Itm of Kandamao Maigudro Rigial 0. vills. 

measure N= 7 10 36 53 

EXPENSES
 
Cash outlays
 
Wage labor FCFA/ha 0 0 410 278
 
Seed FCFA/ha 1,190 1,490 1,950 1,760
 
lnicide FCF/ba 0 0 0 0 
FiertiI.Ir FCFA/ha 0 0 0 0 
Tool maintenacr e FCFA/a 350 350 350 350 
Equip. depreciation F/ha 0 0 0 0 

Total cash expenses FCFA/ha 1,540 1,840 2,710 2,388In-kind outlays 
Fatmily labor hours 260 231 161 187 
Draft animal labor hours 0 0 0 0 
Storage loss (4% yield) kqha 12 29 9 13 

INCCFM AT IOCAL PRICES 
Millet (grain) FCFA/ha 9,272 22,990 8,512 11,344 
Sorghum (grain) FCFA/ha 2,196 3,924 360 1.285 
Cmea(grain) FCEA/ba 0 0 0 0 
Qopea(hay) FCFA/ba 0 0 0 0 
Gross income (local prices) FCFA/ha 11,468 26,914 8,872 12,619 

INaME AT OFFICIAL ]PRICES 
Millet (grain) FCFA/ha 17,080 42,350 15,680 20,897 
Sorghum (grain) FCFA/ba 4,270 7,630 700 2,479 
Cmwpea (grain) FCFA/ha 0 0 0 0 
Gross income (off. prices) FCFA/ha 21,350 49,980 16,380 23,376

NET IN42 
Per hedfare (local prices) FCFA/ha 9,500 24,000 5,800 9,700 
Rr hectare (Off. prices) mCFA/ha 19,000 46,100 13,000 20,100 
Effect. wage (local prices) FCFA/hr 37 104 36 52 
Effect. wage (off. prices) FCFA/hr 73 200 81 107 

MEAN PRICES AND YIELDS BY CRP 
PRICE YIELD
 

Crop Ical Off. Kandamao Maigudro Rigial o. All vills. 

- FCFPOq-- ----- -- - - - k~a---- -- -- -- --

Millet (grain) 38 70 244 605 224 299 
Sorghum(grain) 36 70 61 109 10 35 
Cmpea (grain) 162 100 0 
,Cagp (hay) 35 0 0 

62
 

http:FiertiI.Ir


NEAN CROPPING SYSTEMS BDGEIS 

Cropping system: Millet-sozghum 
Traction: Oxen
 

Year: 1984 

Unit VILLAGE All 
Item of Yandamao Maiguro Rigial 0. vills. 

measure N= 9 4 4 11 

Cash outlays 
Wage labor FCFA/ha 0 100 1,420 376
 
Seed FCFA/ha 1,260 1,140 1,120 1,190 
Furnicide FCFA/ba 0 0 0 0 
Fertilizer FCFA,/ha 0 0 0 0 
Tool mantenance FCFA/ha 350 350 350 350
 
Equip. depreciation FCFA/ha 1,500 1,500 1,500 1,500
 

Total cash expenses FCR/ha 3,110 3,170 4,390 3,416
 
In-kind outlays 
Family labor hours 181 155 177 174
 
Draft animal labor hours 32 36 13 29
 
Storage loss (4% yield) kj/ha 25 12 7 17 

INCONE AT lOCAL PRICES 
Millet (grain) FCFA/ha 19,912 10,374 5,168 14,199 
Sorghu (grain) FCFA/ha 2,348 864 1,188 2,255 

ipea (grain) FCEA/ba 0 0 0 0 
0ma FCFA/ha 0 0 0(hay) 0 

Gross inoime (local prices) FCFA/ha 23,260 .1,238 6,356 16,454
 
NO4E AT OFFICIAL PRICES 
Millet (grain) FCFA/ba 36,680 19,110 9,520 26,155 
Sozhum (grain) FCFA/ha 6,510 1,680 2,310 4,385 
Cmpea (_rain) FCFA/ba 0 0 0 0 
Gross inccme (off. prices) FCFA/ha 43,190 20,790 11,830 30,541 

NET INCOM 
Per hectare (local prices) FCFA/ha 19,20 7,600 1,700 12,400 
Per hectare (Off. prices) FCFA/ha 38,400 16,800 7,000 25,900 
Effect. wage (local prices) FCFA/hr 106 49 10 71 
Effect. wage (off. prices) FCFA/hr 212 108 40 149 

1MN PRICES AND YIELS BY CROP
 
PRICE YIELD
 

Crop Local Off. Kandamao Maigudro Rigial 0. All vills. 

- FCFA/g - -- - ----- -- kha---- -- -- -- --

Millet (grain) 38 70 524 273 136 374 
Sorghum (grain) 36 70 93 24 33 63 
Copea (grain) 162 100 0 
Cowva (hay) 35 0 0 
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MEAN CROPPING SYSTEM BUDE
 

Cropping system: Milet-copea
 
Tractin: Manual
 

Year: 1985
 

Unit VILLAGE AU 
Item of Fardamao Maigudro Rigial 0. vills. 

measure N= 1 26 14 41 

Cash outlays
 
Wage labor FCFA/ha 0 20 0 13
 
Seed FCFA/ba 1,370 1,610 1,950 1,720
 
Fung~icide FCFA/ba 0 0 0 0 
ertilizer FCFA/ba 0 0 0 0 
Tool maintenan FCFA/ha 350 350 350 350 
Equip. depreciation FCFA/ba 0 0 0 0 

Total cash expenses FCFA/ha 1,720 1,980 2,300 2,083 
In-kind outlays
 
Family labor hours 177 179 213 191
 
Draft animal labor hour. 0 0 0 0
 
Storage loss (4%yield) kg/ha 31 18 10 16
 

INCIME AT LOCAL PRICES
 
Millet (grain) FCFA/ba 29,792 16,910 9,272 14,616
 
Sarghlnn(grain) FCFA/ha 0 0 0 0
 
Cmwea (grain) FCFA/ba 0 324 648 427
 
0ipea (hay) FCFA/ba 0 315 210 271
 
Gross income (local prices) FCFA/ha 29,792 17,549 10,130 15,314
 

INCOME AT OFFICIAL PRICES
 
Millet (grain) FCFA/ha 54,880 31,150 17,000 26,924
 
Sorghum (grain) FCFA/ha 0 0 0 0
 
Cmpea (grain) FCF/ha 0 20) 400 263
 
Gross ncome (off. prices) FCFA/ha 54,800 31,350 17,480 27,188
 

NET INOC4E
 
Per hectare (local prices) FCFA/ha 26,900 14,900 7,400 12,600
 
Per hectare (Off.prices) FCFA/ha 51,000 28,100 14,500 24,000
 
Effect. wage (local prices) FCFA/hr 152 83 35 66
 
Effect. wage (off. prices) FCFA/hr 288 157 68 126
 

MEAN PRICES AND YIELDS BY CROP 
PRICE YIELD 

Crw Local Off. Kandamao Maigud Rigial 0. All vills. 

-FOFA/k---------- k/ha----------


Millet (grain) 38 70 784 445 244 385 
Sorghum (grain) 36 70 0 
Qowpea (grain) 162 100 0 2 4 3 
g;M (hay) 35 0 0 9 6 8 
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MEAN CROPPIG SYST UDGETS
 

Cropping system: Millet-cc*Jpea. 

Item 


Cash outlays
 
Wage labor 

Seed 

Fungic-idpe 

rizPrha 


Tool maintenance 

Equip. depreciation 


Total cash expenses 

In-kind outlays
 
Family labor 

Daft animal labor 

Storage loss (4%yield) 


ICM AT LOCAL PRICES 
Millet (grain) 
Sorghum(grain) 
awepea (grain) 

Cipea (hay) 

Traction: oxen
 
Year: 1985
 

Unit VILLAGE All 
of Kandamao Maigu~wo Rigial 0. vills. 

measure N= 1 10 1 12 

FCFA/ha 0 843 1,430 188
 
FCFA/ha 900 1,830 1,910 1,760
 
EFA/ha 0 0 0 0 

0 0 0 0
 
FCFA/ha 350 350 350 350
 
FCFA/ha 1,500 1,500 1,500 1,500
 
FCFAv/a 2,750 3,763 5,190 3,798
 

hours 161 230 260 227
 
hours 30 24 44 26
 
kg/ha 46 18 23 21
 

PCFA/ha 43,814 16,530 17,708 18,902
 
FCFA/ha 0 0 0 C
 
FCFA/ha 0 0 0 0
 
FCFA/ba 0 910 4,130 1,103
 

Gross income (local prices) FCFA/ha 43,814 17,440 21,838 20,004
 
INCOME AT OFFICIAL PRICES
 
Millet (grain) 

Sovm (grain) 

Clopea (grain) 

Gross income (off. prices) 


NEr INCOME
 
Per hectare (local prices) 
Per hectare. (Off.prices) 

FCFA/ha 80,710 30,450 32,620 34,819 
FCFA/ha 0 0 0 0 
FCFA/ha 0 0 0 0 
FCFA/ha 80,710 30,450 32,628 34,819 

FCFA/ha 39,300 13. 000 15,800 15,400 
FCFA/ha 74,700 25,500 26,100 29,600 

Effect. wage (local prices) FM/hr 244 57 61 68 
Effect. wage (off. prices) FCFA/hr 464 i1 100 130 

MEAN PRICES AND YIET.D BY CROP
 
PRICE YIELD
 

Crw Local Off. Iandamao Maigudro Rigial 0. All vills.
 

- FCF -- --k/a------- - ---


Millet (grain) 

Sorghumi (grain) 

Qwpea (grain) 

Cowea ha) 


38 70 1,153 435 466 497 
36 70 0 

162 100 0 
35 0 0 26 118 32 
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MEAN CROPPING SYST BUDGETS 

cmrzjin system: Millet-sorghmcwea 
Traction: Maual 

Year: 1985 

Unit VILLAGE All 
Item of andamao Maigudro Rigial 0. vills. 

measure N= 6 9 ii 26 

EXPENES 
Csh outlays 

Wage labor FCFA/ha 0 0 40 17 
Seed FCFA/ha 1,230 3,250 2,570 2,460 
Ftrxicmde FCFA/ha 0 0 0 0 
Fertilizer FCFA/ba 0 0 0 0 
Tool mintenance FCFA/ha 350 350 350 350 
Equip. depreciation Foa/ha 0 0 0 0 

Total cash expenses FCFA/ha 1,580 3,600 2,960 2,827
 
In-kind outlays 

Family labor hours 271 195 179 204 
Draft animal labor hours 0 0 0 0 
Storage loss (4% yield) kq/ha 41 18 9 20 

INE0E AT 10M PRICES 
Millet (grain) FF/ha 36,708 14,706 7,334 16,664 
Sorghum (grain) FCTA/ha 2,448 1,944 612 1,497 
Cupea (grain) FCFA/ha 0 324 0 112 
Cmea (hay) FCFA/ba 0 490 490 377 
Gross income (local prices) FCFA/ha 39,156 17,464 8,436 18,650 

INCOME AT OFFCIAL PRICES 
Millet (grain) FCFA/ha 67,620 27,090 13,510 30,698
 
Sorghum (grain) FCFA/ha 4,760 3,780 1,190 2,910
 
Cmwpea (grain) FCFA/ha 0 200 0 69
 
Gross income (off. prices) FCFa/ha 72,380 31,070 14,700 33,677
 

NET INCE 
Per hectare (local prices) FCFA/ha 36,000 13,200 5,100 15,100
 
Per hectare (Off. prices) FCFA/ha 67,900 26,200 11,200 29,500 
Effect. wage (local prices) FCFA/hr 133 68 28 74 
Effect. wage (off. prices) FCFA/hr 251 134 63 145 

MEAN PRICES AND YIEWS BY CROP 
PRICE YIELD
 

Crop Iocal Off. Kandamao Maigudro Rigial o. All vills. 

Millet (grain) 38 70 966 387 193 439 
Sorghum (grain) 36 70 68 54 17 42 
Cmwpea (grain) 162 100 0 2 0 1 
goea (hay) 35 0 0 14 14 11 
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CrmWin system: Millet-sorhum-ocmpa 
Traction: Oxen
 

Year: 1985 

Unit V ILLAGE All 
Item of Kandamao Maigu m Rigial 0. vills. 

measureN= tf0 6 3 19 

Cash outlays 
Wage labor FCFA/ha 0 270 0 85 
Seed FCFA/ha 940 1,890 2,430 1,480 
Fungicide FCoA/ba 0 10 0 3 

rtiIizer PCFA/ha 0 0 0 0 
Tool maintenance FCFA/ha 350 350 350 350 
Equip. depreciation FCFA/ha 1,500 1,500 1,500 1,500 

Total cash expenses FCFA/ha 2,790 4,020 4,280 3,418
In-kind outlays 
Family labor hours 210 249 180 217
 
Draft animal labor hours 18 33 16 22
 
Storage loss (4%yield) kg/ha 26 38 24 29
 

INCCHE AT IDCAL PRICES 
Millet (grain) FCFA/ha 20,824 27,550 14,326 21,922 
Sorghum (grain) FCFA/ha 3,348 2,556 1,980 2,882 
owpea (grain) FCFA/ba 162 0 0 0 
Cmipea (hay) FFA/ha 0 4,970 5,495 2,437 
Gross ir-cwe (local prices) FCFA/ha 24,334 35,076 21,801 27,326 

INCOME AT OiICIAL PRICES 
Millet (grain) FCFA/ha 38,360 50,750 26,390 40,383 
Sorghum (grain) FCFA/ha 6,510 4,970 3,850 5,604 
lowpea (grain) FCFA/ha 100 0 0 53 
Gross incie (off. prices) FCFA/ha 44,970 55,720 30,240 46,039 

NET INCE 
Per hectare (local prices) FCFA/ba 20,600 29,700 16,600 22,800
 
Per hectare (Off. prices) FCFA/ha 40,400 49,500 24,800 40,800
 
Effect. wage (local prices) FCFA/hr 98 119 92 105
 
Effect. wage (off.prices) FCFA/hr 192 199 138 188
 

MEAN PRICES AND YIELDS BY CRP 
PRICE YIELD 

Crop Iocal Off. Karxamao ZMaigudro Rigial 0. All vills. 

-FCV ---- -------­kga----------

Millet (grain) 38 70 548 725 377 577 
Sorghum (grain) 36 70 93 71 55 80 
o:Mpea(grain) 162 100 1 0 0 1 

Cowyea (hay) 35 0 0 142 157 70 
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MEAN CROPPING SYSM BUDGETS 

crin system: Millet-/ 
Traction: 

Year: 

Item 

Cash outlays
 
Wage labor 

Seed 

Fungicide, 

Fertilizer 

Tool maintenance 


gdypmerTt depreciation 
Total cash expenses 

In-kind outlays 
Family labor 

Draft animal labor 

Storage loss (4% yield) 

INCOME AT LOCAL PRICES 
Millet (grain) 
Sorjwm (grain) 

Sesae (grain) 

Manual and oxen 
1985 

Unit Village of Ymrxamao 
of Manual Oxen 

measure N- 2 8 

FCFA/ha 1,900 10 
FCFA/ha 
FCEA/ha 

1,620 
0 

2,460 
0 

FCFAAha 0 0 
FCFA/A 
FCFA/ha 

350 
0 

350 
0 

FCFA/ha 3,870 4,320 

hours 180 275 
hours 0 46 
kg/ha 17 23 

FmmA/ha 9,3.58 15,352 
FCFA/ha 3,348 4,788 
FCFA/ha 17,672 9,024 

Gross income (local prices) FCFA/ha 30,178 29,164 
INCOE AT OFFICIAL PRICES 

Millet (grain) 
Sorghum (grain) 
Sesame (grain) 
Gross income (off. prices) 

NET INCOME 
Per hectare (local prices) 
Per hectare (off. prices) 


FCFA/ha 16,870 28,280 
FCFA/ha 6,510 9,310 
FCFA/ha 17,672 9,024 
FCFA/ha 41,052 46,614 

FCFA/ha 25,100 23,700 
FCFA/ha 35,500 40,400 

Effect. wage (local prices) FCFA/hr 139 86
 
Effect. wage (off. prices) FCFA/hr 197 147 

MEAN PRICES AND YIEUS BY CROP 
PRICE YIELD 

Crop Local Off. Manual Oxen 

- FCF/- -------- h/ha---

Millet (grain) 38 70 241 404 
Sorghum (grain) 36 70 93 133 
Sesame (grain) 188 188 94 48 
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WM C0PPFIN SYSTEMS BJDGEIS 

crping system: TbJaoco 
Traction: Manual 

Year: 1985 

Item 
Unit 
of 

Village of Maiguero 
Manual 

measure N 7 

Cas, outlays 
Wage labor FCFA/ha 3,340 
Seed FCFA/ha 22,000 
Fwngici de FCM/ba 0 
Fertilizer FCFA/ha 0 
Two maiteroare FCFA/ha 350 
Equipment depreciation FCFA/ha 0 

Total cash expenses FCFA/ha 25,690 
In-kind outlays 

Family labor hours 180 
Draft animal labor hours 0
 
Storage loss (4% yield) kJcha 0 

INCOE AT LOCAL PRICES 
Millet (qrain) FCFA/ha 0 
Sorghum (grain) FCFA/ba 0 
Copea (grain) FCEA/ba 0 
Toacco (leaves) PCFA/ba 105,200 
Gross income (local prices) FCFA/ha 105,200 

INCCHE AT DeFICIAL PRICES 
Millet (grain) FCFA/a 0 
Sorghum (grain) FCFA/ha 0
 

owpea (crain) FCFA/ba 0 
Tbbaoco (leaves) FCFA/ha 105,200 
Gross income (off. prices) FCFA/ha 105,200
 

NET INCOME 
Per hectare (local prices) FCFA/ha 75,300 
Per hectare (off. prices) FCFA/ha 75,300 
Effect. wage (local prices) FCFA/hr 418 
Effect. wage (off. prices) FCFA/hr 418 

HAN PRICES AND YIE= BY CROP 
PRICE YIELD 

Crop Local Off. Manual 

Millet (grain) 38 70 0 
Sorghum (grain) 36 70 0 
Qipea (grain) 162 100 0 
Tobacco (leaves) 200 200 526 
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Cropping system: Millet nmrxcrW 

Village and task 

KandamaD3 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
1st weedin/cultivatin 
Other weedins 
Harvest 

Total 


Maiguero 
Field prep. and plowing 
Manure spreading 
PlInting and replanting 
1st Veedi-L/cultivation 
Otherweedinrs 
Harvest 


Total 


Rigial Oubandawak 
Field prep. and plowing 
Manurespreading 
Plantir and replanting 
1st Uveding/cultivation 
Other weedins 
Harvest 

Total 


All three villages 
Field prep. and plowing 
Mare spreading 
Planting and replanting 
1st weeding/cultivation 
Other weedings 
Harvest 

Total 

Year: 1984 

Number PERSONS 

of 

fields Mn Women Youths Total 

--- hcur/h re -

3 8 0 0 8 
0 - - - -

3 10 7 0 1 
3 31 16 4 50 
1 12 10 6 28 
3 20 3 0 2 

3 80 35 10 124 

21 21 1 0 23 
2 0 0 0 0 
22 10 7 2 20 
21 38 26 8 71 

5 0 12 1 13 
18 7 8 0 15 

22 77 53 11 142 


20 12 0 1 12 
0 - - ­

23 11 10 1 22 
22 36 4 0 79 
11 16 9 1 26 
21 17 8 1 27 

23 93 66 7 166 


44 16 0 0 17 
2 0 0 0 0 

48 31 8 2 21 
36 37 32 5 73 
17 8 10 1 20 
42 13 8 1 21 

48 85 58 9 152 
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OXEN 

c.v. Fields Hours 

- - hrs/ba 

29 
-

26 
32
 
-
27 

32
 

80 
122
 
76
 
56
 
69
 

105
 

55
 

114 

118 
75
 
56
 

116 2 1
 

83 2 1
 

97 
122
 
99
 
67
 
56 

114 2. 0 
71 2 0 



MEWN IABaR ALM TION
 

Crcppim system: Millet nmcncrcp
 

Village and task 

Kandamao 
Field prep. and plcwing 
Manure qpedirq 
Planting and replanting 
st eding/cultivation 

Other weedings 
Harvest 

Tcat&. 

Maiguero 
Field prep. and plowing 

Mamre spreading 
Plantin and replanting 
1st weedinq/cultivaticn 
Other weedirnjs 
Earvest 

Total 


Rigial Oubandawaki 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
Ist w-edin/cultivation 
Other weedings 
Harvest 

Total 


All tbree vilUages 
Field prep. and plowing 
Mamxrespradling 
Planting and replanting 
1st Weeding/cultivation 
Other weedings 
Harvest 

Total 


Traction: Oxen 
Year: 1984
 

N~mber PERSONS OXEN 
of 

fields Man Women Youths Total c.v. Fields Hours 

- - ­ hours/hectare - - - hrs/ha 

2 7 0 1 9 5 1 0 
0 - - - - - 0 -
2 3 5 2 10 131 0 -
2 43 0 12 54 71 0 -
1 17 0 0 17 - 1 4 
2 22 8 0 30 17 0 -

2 92 13 15 120 32 2 5 

26 18 0 5 22 67 18 11 
5 2 0 0 2 109 3 3 
26 5 2 0 15 57 0 ­
25 38 27 8 73 73 14 8 
15 9 7 8 24 122 4 3 
24 Ii 5 2 18 66 2 0 

26 85 45 24 154 62 26 26
 

2 7 0 6 13 94 0 ­
0 - - - - - 0 ­
2 9 ii 7 27 111 0 ­
2 57 49 11 117 4 1 1 
2 33 23 3 58 102 1 8
 
2 35 29 0 64 71 2 7
 

2 141 112 26 279 9 2 16
 

30 16 0 4 21 71 19 10 
5 1 0 0 2 109 3 2 

30 8 5 2 15 68 0 ­
29 39 27 8 74 69 15 7 
19 11 8 7 26 118 6 4 
28 13 7 2 22 80 4 1 

30 89 47 24 160 60 30 24
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MEAN IABOR ALOCDION 

Crpin system: Sor#n MMXr(P 
Traction: Manual 

Year: 1984 

Number PERSONS 

Village and task of 

fields Men Wamen Youths Total c.v. 

- ­ - hcurs/hectare - - k -
adamo 
Field prep. and plowing 
Manure sading 
Plantig and replanting 
lst wedinq/cultivation 
Other wemedgs 
Harvest 

2 
0 
2 
2 
1 
1 

46 
-

7 
74 
22 
10 

0 
-

16 
0 
0 
0 

0 
-

4 
30 
10 

0 

46 
-

25 
104 

32 
10 

54 
-

63 
23 
-
-

Total 2 158 16 44 218 20 

Maiguero, 
Field prep. and ploing 
M nireqedrx 

7 
0 

19 4 
-

0 
-

23 
-

66 

Planting and replanting 
1st weedir/cultivation 
Cwer wedins 

7 
7 
4 

23 
9 
5 

18 
75 
17 

4 
15 
2 

46 
99 
24 

82 
69 
74 

11arvest 3 4 8 0 12 122 

Total 8 60 122 21 203 58 

Rigial Otibarnwki 
Field prep. and plowng 1 4 0 0 4 -
Manre spreading 
Planting and replanting 
Ist weling/cultivation 
Other weedings 
Harvest 

0 
2 
2 
1 
2 

-

3 
23 
27 
13 

-

1 
15 
15 

0 

-

0 
7 

10 
0 

-

4 
45 
53 
13 

-

18 
91 
-

132 

Total 2 70 32 17 119 117 

All three villages 
Field prep. and placirg 
Manure sprading 
Planting and replanting 
1st weeding/cultivation 
Other weedings 
Harvest 

10 
0 

11 
11 

6 
6 

21 
-

17 
22 
Ui 
6 

3 
-

15 
53 
14 

5 

0 
-

4 
16 
5 
0 

24 
-

36 
91 
30 
12 

69 

101 
69 
60 

115 

Total 12 78 89 24 192 57 
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OXEN 

Fields Hours 

hrs/ha 

1 5 

1 5 

1 1
 

1 1
 



MEAN LABOR AILCATICN 

crc ing system: Soru mocrp 
Traction: Oxen 

Year: 1984
 

Number PERSONS OXEN 
Village and task of 

fields Men Women Youths Total c.v. Fields Hours 

- -- h Arectae - - - rs/ha 
Kardamo 

Field prep. and plowing 10 19 0 . 20 77 9 8 
MauresMp dirq 0 - - - - 0 -
Planting and relantirg 10 8 3 1 12 84 0 ­
1st weedinr/cultivation 10 65 2 9 76 100 1 1 
Other weedings 8 23 0 0 23 147 2 1 
Harvest 5 16 0 0 16 64 0 -


Total 10 131 5 11 147 78 10 10 

Maiguero 
Field prep. and plwing 5 26 1 15 42 66 4 16 
Marar spreadiMn 0 - - - - - 0 -
Planting and replant:Lng 3 13 0 0 ii 43 0 -
Ist weedingcultivatc, 6 24 30 19 76 35 3 20 
Otherweedings 4 15 20 6 40 83 0 -
Harvest 5 48 5 6 58 104 2 12 

Total 6 127 56 50 228 37 6 48
 

Rigial Oubandawaki 
Field prep. and plowing 0 - - - - - 0 -
Manure spreading 0 - - - - - 0 -
Plantin and replanting 0 - - - - - 0 ­
1st weeding/cultivation 0 - - - - - 0 -
Other wAdings 0 - - - - - 0 -
Harvest 0 - - - - - 0 -

Total 0 - - - - - 0 -

All three villages 
Field prep. and plowing 15 22 0 6 28 87 13 1
 
Marre spreadin 0 - - - - - 0 -
Planting and replanting 13 9 2 0 12: 74 0 ­
1st weeding/cultivation 15 50 12 13 76 82 4 8 
Otherweedings 12 20 7 2 29 116 2 0 
Harvest 10 28 2 2 .;2 106 2 4 

Total 16 128 24 24 177 62 16 24
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MEAN IABOR ALLXCN
 

crcpping systen: Minet-sorghm
 

Village and task 

Kandamao 
Field prap. and plowinq 
Mammespreading 
Planting and replanting 
1st weedUc/cultivation 
Other eedings 
Harvest 

Total 


Maigaero 
Field prep. and plowing 
Iiirespreading 
Planting and replanting 

1st weedincacultivation 
Other weedings 
Harvest 

Total 

Rigial Oubandawaki 
Field prep. and plowing 
Mwmrespreading 
Planting and replanting 

Ist weedir/icultimation 
Other wedings 

Harvest 

Total 


All three villages 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
Ist weedinrcultivation 
Other weeings 
Harvest 


Total 


Traction: Maml 
Year: 1984 

Number PERSONS OXEN 
of 

fields Men Women Youths Total c.v. Fields Hours 

- - - hurs/hectare - - - hrs/ha 

5 9 0 0 9 57 
0 
5 10 9 3 21 48 
5 26 7 4 36 42 
5 15 1 2 18 75 
5 178 6 0 22 40 

5 76 .22 9 106 39 

13 Ui 0 0 n 76 
4 1 0 0 1 62 

13 6 6 2 14 47
 
13 26 32 4 62 41 
3 4 1 0 5 100 

10 8 4 0 UI 138 

14 55 43 6 104 41 

22 15 0 0 15 81 
0 - - - - -

24 10 6 2 19 74 
22 57 46 13 117 177 
13 13 22 3 38 66 
24 7 8 0 16 70 1 2 

24 103 83 18 204 123 1 2
 

40 13 0 0 13 81 
4 0 0 0 0 62 

42 9 7 2 17 64 
40 43 37 9 89 174 
21 10 12 2 24 87 
38 9 6 0 15 85 1 0
 

43 83 62 13 159 119 1 0
 

75 



Ccpping system: Millet-sorgtuu 
Tractiun: Oen 

Year: 1984
 

Number PERSONS OXEN 
Village and task of 

fields Men Wamen Ycuths Total c.v. Fields Hours 

- - - hacs/hectare - - - hrs/ha 
Yandamao
 

Field prep. and plowing 9 12 0 1 13 51 8 5
 
MaAiespreadin 0 - - - - - 0 -

P; hng and replanting 9 10 9 2 21 67 1 0
 
Ist weeding/cultivatict 9 36 5 5 46 39 1 0
 
Other weedings 9 26 4 8 37 134 3 1
 
Harvest 9 21 7 0 29 78 1 0
 

Total 9 105 25 16 146 56 9 7
 

Maiguero
 
Field prep. and plwing 12 32 2 10 44 79 11 18 
Manure spreading 5 5 1 2 8 105 2 2 
Planting and replanting 9 9 5 1 14 62 0 ­
1st wedincL/cultivaticn 13 33 9 12 55 66 9 13 
Other weedinjs 5 7 5 3 14 111 2 1 
Harvest 7 3 4 0 7 70 0 -


Ttal 13 8 26 28 143 44 12 35 

Rigial olandawaki 
Field prep. and plowing 0 - - - - - 0 -
Manure spreading 0 - - - - - 0 -
Planting and replanting 0 - - - - - 0 -
Ist "weedir/cu.'tivaticn 0 - - - - - 0 -
Otbr wedings 0 - - - - - 0 -
Harvest 0 - - - - - 0 -

Total 0 - - 0 -

All three villages 
Field prep. and plding 21 23 2 6 31 100 19 12 
Manrespreading 5 3 0 3U. 5 105 2 1 
Planting and replanting 1, 9 7 1 17 63 1 0 
1st weding/cultivaticn 21 34 7 9 51 58 10 8 
Other weedings 14 15 4 5 24 123 5 1 
Harv-et 16 ll 6 0 17 90 1 0 

Total 21 95 26 23 144 48 21 23 
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MEAN LABOR ALInCATIal 

crcing system: Millet-cmipea 

Village and task 

Kardamo 
Field prep. and plowing 
Man.~espreadirxq 
Plantig and replanting 
1st weeding/cultivaticm 
Other weings 
Harvest 

Total 

Maiguero 
Field prep. and plowing 
Manure spreading 
Plantin and replanting 
1st weedirW ltivation 
Other weelings 
Harvest 


Total 

Rigial Cubaxndawai 
Field prep. and plowing 
Manurespreading 
Planting and replanting 

1st wee Ji cultivation 
Other weedings 
Harvest 

Total 


All three villages 
Field prep. and plowing 
Manurespreading 
Planting and replanting 
1st weeding/cultivation 
Otherweedings 
Harvest 


Total 


Traction: 
Year. 

Manual 
1984 

Number 
of 

fields 

PERSONS 

Men Women Youths Total c.v. 

OXEN 

Fields Hours 

- -- hours/hectare - - - hrs/ha 

0 
0 
0 
0 
0 
0 

-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

0 - - - -

13 
3 

13 
13 
10 
ii 

18 
1 
5 

19 
7 
9 

0 
1 
7 

50 
21 
12 

5 
0 
3 
4 
3 
5 

23 
2 

14 
72 
32 
26 

107 
22 
54 
50 
59 
76 3 1 

13 59 90 20 169 34 3 1 

35 
0 

36 
36 
29 
36 

14 
-

10 
24 
15 
7 

0 
-

8 
49 
27 
17 

0 
-

4 
8 
8 
1 

14 
-

22 
81 
50 
26 

101 
-

134 
66 
72 
83 8 1 

36 70 101 21 192 69 8 1 

48 
3 
49 
49 
39 
47 

15 
0 
9 

23 
13 
8 

0 
0 
8 

49 
26 
:s 

2 
0 
4 
7 
7 
2 

16 
1 
20 
78 
45 
26 

107 
22 

129 
63 
72 
80 11 1 

49 67 98 21 186 63 li 1 
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MEAN IABOR ALO@ATIDCN 

crcping system MiUet-caqea 

Village and task 

Yandamo 
Field prep. and plowing 
Manurepreadiri 
Planting and rlanting 
ist weeding/cultivation 
Other weedings 
Harvest 

Total 

Maiguero 
Field prep. and plowing 
Manure preading 
PLwAM and replanting 
1st weedim/cultivation 
Otherwedings 
Harvest 


Total 

Rigial Oubandawaki 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
1st weeing/cultivation 
Other weedings 
Harvest 


Total 


AUl three villages 
Field prep. and plowing 
Manurespreading 
Planting and replanting 
1st weeirg/cltivatimn 
Other weedings 
Harvest 

Total 


Traction: Oxen
 
Year: 1984
 

Nurber PERSONS OXEN
 
of 

fields Men Women Youths Total c.v. Fields Hours 

- - - hours/hectare - - - hrs/ha 

0 - - - - 0 -
0 - - - - -
0 - - - - 00 -
0 - - - - 0 -
0 - - - - -
0 - - - - 0 -

0 - - - - 0 ­

7 23 0 3 26 88 6 6 
2 0 0 0 1 60 0 -­
7 29 6 0 25 125 0 ­
7 33 30 4 67 62 0 ­
5 17 4 0 20 111 0 ­
7 13 10 0 22 105 0 ­

7 105 49 8 162 51 7 18 

2 35 0 0 35 134 0 ­
0 - - - - - 0 ­
2 16 8 4 28 46 0 ­
2 66 8 12 87 16 2 26 
2 119 3 47 170 62 0 ­
2 34 36 1 71 96 2 9
 

2 270 55 64 390 9 2 36
 

9 26 0 3 28 93 6 6 
2 0 0 0 0 60 0 ­
.9 19 6 1 26 107 0 ­
9 41 25 6 72 52 5 14 
7 39 4 11 53 124 0 ­
9 17 15 0 3 100 2 2 

9 142 51 20 213 58 9 22
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MEAN TAa ALIZ C 

crming system: MiUet-soxrt-c a 
Traction: Manual 

Year: 1984 

Village and task 
Number 

of 
fields Men Women 

PERSONS 

Youths Total c.v. 

OXEN 

Fields Hours 

andamao 
Field prep. and plwing 
Mare spreading 
Planting and replaning 
1st weeding/cultivation 
Other weedings 
Harvest 

1 
0 
1 
1 
1 
1 

- --

4 
-

9 
18 
10 
18 

h 

0 
-

9 
6 
0 
5 

s/hectare -

0 1 
- -

6 23 
3 27 
0 10 
0 23 

- -

-

-
-
-
-

hrs/ha 

Total 1 58 20 9 87 -

Maiguoro 
Field prep. and plowing 
Mmimrspreading 
Planting and replanting 
1st weedirn cultivatimi 
Other weedings 
Harvest 

26 
4 

28 
28 
15 
25 

13 
2 
9 

40 
7 
9 

1 
0 
8 

34 
14 
8 

1 
0 
3 

12 
9 
1 

14 63 
2 84 

19 59 
86 63 
30 68 
17 61 

Total 28 79 65 25 169 47 

Rigial Oubandawaki 
Field prep. and plang 
Maure spreading 
Planting and replanting 
1st weedirn/cultivation 
Other weeding. 
Harvest 

92 
0 

95 
95 
78 
95 

13 
-

8 
23 
16 
12 

0 
-

10 
47 
34 
21 

3 
-

4 
12 
10 

3 

16 
-

22 
82 
61 
36 

98 
-

102 
83 
77 
11. 26 2 

Total 95 73 113 31 217 77 26 2 

All three villages 
Field prep. and plowing 
Maure spreading 
Planting and replantin 
1st Weedingcc/ltivaticn 
Other weedings 
Harvest 

119 
4 

124 
124 

94 
121 

13 
0 
8 

27 
14 
11 

0 
0 
9 

44 
29 
18 

2 
0 
4 

12 
10 

2 

16 
0 

21 
83 
54 
32 

93 
84 
96 
79 
77 

113 26 2 

Total 124 74 101 30 205 74 26 2
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MEAN LABaR AILCATION 

cropping system: Mi3-let-c-;rm-.p 
Traction: Mxen 

Year: 1984 

Number PERSONS OXEN 
Village and task of ­

fields Men Wamn Youths Total c.v Fields Hours 

- - - houxs/hect.e - - - hrs/ha 
Karxdamo
 

Field prep. and plowir 6 6 0 0 6 53 4 6
 
Manure spreading 0 - - - - - 9 ­
Plant.ing and rq in 6 -1 11 2 23 45 0 ­
1st weedincultivaticn 6 37 8 0 46 50 1 0
 
other weedings 4 13 0 0 13 150 2 3
 
Harvest 6 27 22 1 50 93 0 -


Total ,5 95 42 2 138 27 6 9
 

Maiguero 
Field prep. and plowing 3 12 0 9 21 64 3 7 
Manure eading - - - - - 0 -
Planting and replanting 3 8 7 2 17 27 0 ­
1st weedinc/cultivation 3 33 14 4 50 12 3 9 
other weedings 2 10 2 0 12 42 0 -
Harvest 3 22 14 0 38 29 2 3
 

Total 3 86 36 15 137 1 3 20 

Rigial Oubaoda -
Field prep, and plowing 4 14 0 0 15 62 0 -
Manure spre ding 0 - - - - 0 -
Planting and replanting 4 9 6 6 21 74 0 ­
1st weeding/cultivation 4 34 24 1 70 73 4 12 
Other weedings 4 16 17 9 42 53 0 -
Harvest 4 15 10 6 31 21 3 4 

Total 4 89 56 33 179 49 4 16
 

All three villmjes 
Field prep. and plowing 13 10 0 2 12 80 7 4 
Mrure seadi 0 - - - - - -
PlwtiN ard replartinq 13 10 9 3 21 so 0 -
Ist Weeding/cltivaticn 13 3o 14 4 4 58 8 6 
Other weedings 10 13 6 3 22 87 2 1 
Harvest 13 22 16 2 41 78 5 2 

Total 13 91 45 14 150 35 13 14 
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MAN IABOR AIIOTICN 

crping systmi Mi1et-soagrsesr.sorj
Tracticn: Manul and cmn 

Year-: 1984 

Means of traction, Number PERSONS 0 X E N 
village and tas: of . 

fields Mn WAmen Youths Total c.v. Fields Hours 

--- htrs/hec e - - - hrs/ha
Manual: Kandamao 

Field prep. and plowing 4 18 0 0 18 67 
Maure spreadin 0 - - - - -

Planting and replanting 4 18 7 1 27 10 
1st weedin/cultivatim 4 65 0 4 69 61 
Other weedings 1 5 0 0 5 -
Harvest 4 30 1 0 31 55 

Total 4 136 9 6 150 30 

Oxen: Kardamao 
Field prep. and plowing 9 22 2 0 24 89 9 12 
MaL.-e spreading 0 - - - - - 0 -
PLating and replanting 9 14 7 1 22 81 1 1 
1st weedincJlaitivation 8 31 7 6 45 65 0 -
Otherweedings 2 3 0 0 3 125 0 -
Harvest 7 29 9 0 38 316 0 -

Total 9 100 24 8 132 66 9 12
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MEAN IAB0R ALIDTON 

cropping system: Millet nmcoorp 

Village and task 

andamao 
Field prep. and plowing 
Manure rading 
Planting and replantin 
1st wingJcultivatiezi 
Othwrieedings 
Harvest 

Total 

Maiguero 
Field prep. and plowing
Manures a 
Planting and replanting 
1st Weedinq/altivation 
Other weedings 
Harvest 


Total 


Rigial Oubandawaki 
Field prep. and plowing 
Manuz sprvedirq 
Planting and replanting 
1st Weeding/cultivation 
Other weecings 
Harvest 

Total 

AUl three villages 
Field prep. and plowing 
Manure spreading 
Plant-ing av3 replanting 
Ist weedinr/cultivation 
Other weedings 
Harvest 

Total 

Traction: Manual 
Year: 1985 

Number PERSONS 
of 

fields Men Women Youths Total 

- - - hours/ectare - ­

0 . 
0 . 
1 5 
1 5 
1 0 
1 0 

1 9 

31 9 
1 0 

48 7 
44 22 
32 7 
46 16 

48 61 


83 4 
42 2 

129 4 
127 16 

93 9 
129 7 

129 42 

112 5 
43 1 

177 5 
172 17 
126 9 
176 9 

178 47 

. 

14 
145 
45 
77 

282 


1 
0 
8 

73 
20 

28 


131 


0 
5 
6 

49 
27 

18 

106 

1 
4 
7 

56 
26 
21 

114 

82 

. . 

0 18 
0 150 
0 45 
0 77 

0 291 

0 10 
0 0 
4 19 

31 126 
8 35 
3 47 

46 238 

0 5 
1 8 
3 13 

10 75 
8 45 
1 26 

23 171 

0 6 
1 6 
3 15 

16 89 
8 42 
2 32 

29 189 

OXEN 

c.v. Fields Hours 

- hrs/ha 

. 

-

-

-

-


-

151
 
-

96
 

214 
60
 
148 1 0
 

157 1 0
 

80 
120 
73 
50 
92 
78 9 0 

58 9 0 

137 
120 
86 
166
 

86
 
130 10 0
 

112 10 0 



MEAN IAB0R ALl.CATICN 

Crqing system: Millet orop 

Village and task 

Kandamao 
Field prep. an plowing 
Maure spreA 
Plantl and replanting 
1st weeding/cultivatkio 
Other weedings 
Harvest 


Total 


Maiguero 
Field prep. and pl~ 4n 
Maurespreading 
Planting and replanting 
1st we diin/cultivation 

Other weedings 

Harvest 


Total 


Rigial Oubandawa d 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
1st weedin/JcuJtivation 
Other weedings 
Harvezt. 

Total 


AU three villages 
Field prep. and plowing 
Manue spreading 
Planting ard replanting 
1st Weirg/cultivaticn 
Other ,Am gs 

Harvest 


Total 


Traction: Oxen
 
Year: 1985
 

Number PERSONS 
of 

fields Men Women Youths Total 

- - - hcxzs/bectare - ­

2 3 0 0 3 
0 - - - ­

4 3 4 0 7 
4 16 21 3 39 
3 5 0 0 5 
3 27 8 0 35 

4 53 33 3 89 


18 32 11 10 54 
3 1 0 0 1 

17 10 6 2 17 
Ii ii 17 3 32 

17 32 21 3 56 

17 22 27 1 50 


18 108 82 20 210 


4 14 0 9 23 
2 9 0 2 11 
4 8 14 5 26 
4 50 8 6 63 
4 59 13 0 72 
5 24 9 0 33 

5 163 43 22 229 


24 25 8 9 41 

5 2 0 0 3 


26 8 7 2 18 
19 19 16 4 39 
24 33 16 2 51 

25 23 21 1 45 


27 110 68 18 195 
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OXEN 

c.v. Fields Hours 

- rs/ha 

72 4 12 
- 0 -
48 0 -
64 0 -
79 0 -
13 0 -

52 4 12
 

72 17 26 
56 3 6 
91 0 ­
62 0 ­
74 3 2 
115 0 ­

57 18 34 

64 1 5 
88 1 3 
94 0 ­
60 2 6 
72 0 ­
74 2 3 

63 4 17
 

82 22 21
 
117 4 4
 

98 0 ­
64 2 1 
85 3 1
 
106 2 0
 

62 26 28
 



Qrcing system: SorLVm rcr=W 

Village and task 

andamao 
A'ield prep. and plowing 
Maurespreadirxj 
Platin and 
1st weeding/cultivaticn 
Other weedings 
Harvest 

Total 


aiguero 
Field prep. and plawinr 
Manure qpeadirxn 
Planti"q and replanting 
1st we:dincL/,ltivaticn 
Otherwedings 
HarAest 

Total 


Rigial Oubarwaaki 
Field prep. and plowing 
Manurespreading 
Planting and replanting 
1st weedlxqcultivaticn 
Otherweedings 
Harvest 

Total 


All three villages 
Field prep. and plowing 
Manure spreadlg 
Planting and replanting 
1st weedin/cultivation 
Other weedings 
Harvest 

Toyta. 

Traction: Manual 
Year: 1985
 

Number PERSONS OXEN 
of 

fields Men Waen Youths Total c.v. Fields Hours 

- - - hors/bectare - - - hrs/ha 

0 - - - ­

0 - - - - ­

0 - - - ­

0 - - - ­

0 - - - ­

0 - - - ­

0 - -- - ­

4 5 0 0 5 110 
0 - - - - ­

11 18 15 1 33 148
 
10 37 50 10 97 87
 

2 3 2 0 5 45
 
9 34 19 2 54 121
 

ii 96 86 12 193 75 

3 4 0 0 4 19
 
0 - - - - ­

6 3 4 1 8 90
 
5 30 25 5 60 57
 
4 7 10 0 17 75
 
5 7 3 1 12 72
 

6 51 42 7 100 66
 

7 4 0 0 4 101
 
0 - - - 0 ­

17 13 11 1 25 170
 
15 34 42 8 84 86
 
6 4 4 0 9 60
 

14 25 14 2 40 145
 

17 81 71 10 162 83 

84 



cr~ing syste: Sorghm===V 
Traction: Oxen 

Year: 1985 

Number PERSONS OXEN 
Village and task of 

fields Men Women Youths Total c.v. Fields Hours 

- - - hours/htare - - - hrs/ha 
ndam o 
Field prep. and piling 4 19 0 1 20 53 4 16 
Mamesqpreading 0 - - - - - 0 -
Planting and replanting 4 12 7 5 24 55 0 ­
1st weedin,/cultivation 4 37 4 30 72 45 0 -
Other weedings 3 44 0 27 71 77 0 -
Harvest 4 29 0 6 35 67 0 -

Total 4 141 11 70 222 34 4 16 

Maiguero 
Field prep. and plowing 3 30 0 21 51 107 3 40
 
Marre spreading 0 - - - - - 0 -
Plantingand relanting 3 11 7 0 19 68 0 ­
1st weeding/cultivation 1 0 19 0 19 - 0 -
Other weedirgs 2 8 24 0 32 72 0 -
Harvest 3 19 4 0 23 45 0 -

Total 3 68 54 21 143 41 3 40
 

Rigial Otibaaki 
Field prep. and plwing 0 - . - . . 0 -
M spreading 0 - - . 0 -
Planting and replanting 1 1 2 1 5 - 0 ­
1st weedirncultivation 1 4 0 4 8 - 1 4 
Other wedings 0 - - - - 0 -
Harvest 0 - - - - - 0 -

Total 1 5 2 5 13 - 1 4 

All three villages 
Field prep. and plowing 7 21 0 8 29 11 7 23 
Manure readi 0 - - - - - 0 -
Planting and replantirq 8 U 6 3 20 65 0 ­
1st ing/cultivation 6 19 9 16 44 62 1 0 
Other weedings 5 25 9 14 48 79 0 -
Harvest 7 21 1 3 26 63 0 -

Total 8 97 26 43 166 56 9 23
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MEAN IAcR ALIOTION
 

Crcipirq system: Milet-sorghum
 

Village and tas: 

Kandamao 
Field prep. and plowing 
Manure spreading 
Planting and e 
1st weeding/cultivation 
Other weedins 
Harvest 


Total 


Maiguero 
Field prep. and plowing 
Manure 
Planting and replanting 
Ist weeding/altivatin 
otherweedings 
Harvest 


Total 


Rigial OOtandawaki 
Field prep. and plowing 
Manure spreading 
Planting and, replanting 
1st Weeding/cultivatiOn 
Other weedings 
Harvest 

Total 


All three villages 
Field prep. and pling 
Mae sprading 
Planting and replanting 
1st Weedircultivation 

Other weedings 

Harvest 


Total 


Tractio: Manual 
Year: 1985 

NUmber PERSONS OXEN 
of 

fields Men Wcmen Youths Total c.v. Fields Hours 

- -- h As-ctare - - hrs/ha 

6 15 0 0 15 84 
0 - - - - ­

7 24 21 1 46 100 
7 48 85 8 141 26 
3 5 2 3 11 62
 
7 22 19 6 47 72
 

7 114 127 18 260 41
 

7 7 0 0 8 76 
1 0 0 0 0 ­

10 8 7 5 20 56 
10 36 52 15 103 106 
7 24 21 12 57 47 

10 19 19 5 43 75 

10 95 .99 37 231 54
 

25 6 0 1 7 88 
12 1 4 1 6 112 
36 7 7 4 19 67 
35 31 32 8 70 65 
25 10 17 4 31 41 
35 9 18 2 29 66 3 0 

36 64 78 20 161 48 3 0
 

38 7 0 0 8 88 
13 1 3 1 4 117 
53 10 9 4 22 96 
52 34 43 9 86 , 76 
35 12 16 5 33 56 
52 12 18 3 34 72 3 0 

53 76 88 23 187 52 3 0
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MEN IABCR AOLDCN 

crwing system: Millet-Sorhm 

Village ar task 

Kandamao 
Field prep. and plowing 
HaruMm dire q 
Planting and replantin 
1st weedirg/cultivation 
othereedins 
Harvest 

Total 


Maiguero 
Field prep. and plowing 
Mmre spreading 
PLmant and repianting 
1st wedin/cultivatin 
Other weedings 
Harvest 

,.tal 


Rigial Cubandawaki 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
ist irgcultivation 
Other weedings 

Harvest 


Total 

AU three villages 
Field prep. and plcting 
Manuxespreading 2 
Planting and replanting 
1st weeding/cultivation 
Other weedings 

Harvest 

Total 


Traction: Oxen
 
Year: 1985
 

Number PERSONS 

o
 

fields Men Women Youths Total 

- - - hursm/ectare ­

9 17 ii 2 30 
0 - - - ­

9 6 5 1 12 
9 30 17 12 58 
6 17 7 10 35 
9 34 10 2 46 

9 104 50 27 181 


4 20 7 8 36 
0 - - - ­

4 6 5 2 13 
4 14 22 9 46 
2 12 15 5 32 

4 8 20 1 29 


4 61 69 25 155 


4 7 0 0 7 
2 9 0 0 9 
4 7 5 5 16 
4 40 9 12 61 
4 46 8 2 56 

4 20 7 1 27 


4 129 29 19 177 

17 16 7 3 26 
2 0 0 0 2 

17 6 5 2 13 
17 28 16 ii 56 
12 23 9 7 39 

17 24 12 1 37 

17 100 50 25 174 
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c.v. 

-

148 
-
57 
72 
94 
72 

45 


74 
-
49 

52 
37 

18 


21 


82 
104 


63 
36 
51 

30 


37 

136 
104 

55 
59 
67 

68 

38 


OXEN 

Fields Hours 

hrs/ba 

8 17 
0 -
0 -
1 9 
3 7 
0 -

9 32 

4 20 
0 ­
0 ­
2 3 
3 U 
2 1 

4 36
 

1 1 
1 8 
0 ­
2 3 
1 0
 
1 0
 

4 13 

13 14 
1 ­
0 ­
5 6 
7 6
 
3 0 

17 29
 



MEAN IABaR AI CTIN
 

crcppincr system: Millet-cowpea
 

Village and task 

ardamao 
Field prep. and plowing 
Maum spreading 
Planting and replanting 
1st weednrcultivation 
Other weedhis 
Harvest 

Total 

Maiguero 
Field prep. and plding 
Manurespreading 
Planting and replanting 
11-07 dinj//cJltivation 
Other weedings 
Harvest 


Total 


Rigial Oarndawaki 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
1st weeding/cultivation 
Other weedings 
Harvest 


Total 

All three villages 
Field prep. and plowing 
Mwrxen adirq 
Planting and replanting 
ist weeding/cultivation 

Other weedings 

Harvest 


'lltal 


T acticn: Manual
 
Year: 1985
 

Number PERSONS 

of 

fields Men Women Youths Total 

- h-- i/ectare - ­

1 3 0 0 3 
0 - - ­ -

1 20 9 2 31 
1 66 0 0 66 
1 52 0 0 52 
1 22 3 0 25 

1 163 13 2 177 

24 11 1 0 12 
0 0 2 0 2 

26 6 9 2 17 
25 15 51 8 74 
23 9 32 4 44 

26 10 18 1 29 

26 52 112 16 179 


7 4 0 0 4 
4 5 3 0 8 

14 6 8 4 18 
14 24 40 13 7 
11 18 37 10 65 
14 19 20 2 40 


14 76 108 28 213 

32 8 1 0 9 
6 2 2 0 4 

41 6 7 8 18 
40 20 46 10 75 
35 13 33 6 52 
41 14 18 1 33 

41 63 108 20 191 
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OXEN 

c.v. Fields Hours 

k - hr/a 

-

-

-

-

-


-

119
 
110
 
58
 
47 
63
 
83
 

43
 

80 
48 
57 
62 
98
 
57
 

58 

120 
60
 
57 
51
 
88
 
73
 

49
 



MEAN IABOP A.O~T aN
 

crqping system: Mi~let-acpea,
 

Village and task 

Yarca2mao 
Field prep. and plowing 
Mamuespreading 
Planting and replanting 
1st weedinr/cultivation 
Other weedings 
Harvest 


Total 

Maiguero 
Field prep. and plcwing 
Manurespreading 
Planting and rplantiny 
1st weedinr/cultivation 
Other weedbigs 
Harvest 


Piotal 

Rigial Oubandawaki 
Field prep. and plowing 
Mammr spreading 
Pla ting and replanting 
1st weein/cultivation 
Other weedngs 
Harvest 

Total 


All t!ree villages 
Field prep. and plowing 
Marespreading 
Planting and replanting 

1st weeding/cultivation 
Other weedings 

Harvest 


Total 


Traction: Oxen 
Year: 1985 

Number PERSONS 

of 

fields Men Women Youths Total 

- - - hcurs/hec e - ­

1 57 0 7 64 
0 - - - ­
1 5 17 0 22 
1 43 0 0 43 
1 12 0 0 12 
1 21 0 0 21 


1 138 17 7 161 

10 26 4 6 37 
2 1 0 0 1 

10 8 9 2 20 
8 16 43 6 65 

10 23 32 9 68 
10 n1 29 0 40 

10 85 121 24 230 


1 4 0 0 4 
1 17 0 26 44 
1 5 7 6 17 
1 26 44 34 104 
1 39 14 9 63 

1 29 0 0 29 

1 120 65 75 260 


12 27 3 7 37 
3 2 0 2 4 

12 7 10 2 20 

10 19 39 7 66 
12 24 31 8 63 

12 13 24 0 38 


12 92 107 27 227 
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OXEN 

c.v. Fields Hours 

- hrs/ha 

- 1 7 
-

- 0 ­
- 0 ­
- 1 23 
- 0 ­

- 1 30 

51 9 22 
60 0 ­
62 0 ­
34 1 1 
83 0 ­
54 1 1
 

38 10 24
 

- 0 ­
- 1 41 
- 0 ­
- 0 ­
- 0 ­
- 1 3 

- 1 44
 

58 10 19
 
135 1 3
 
56 0 ­
35 1 1 
85 1 2
 
55 2 1
 

36 12 26
 



- - - -

MEAN IABOR ALLCCTICN
 

crcpin system: 

Tracticn: 


Year: 


Number 
Village and task of 

fields 

Yanamao
 
Field prep. and plowing 4 
Manure spreading 0 
Plantix and replanting 6 
1st weing/cultivation 6 
Other weedins 6 
Harvest 6 

Total 6 


Maiguero 
Field prep. and plowing 7 
Manure spreading 2 
Plantin and replantir 9 
ist weedimccultivation 9 
Other eedi s 8 
Harvest 9 

Total 9 

Rigial Cibamndawaki 
Field prep. and plowing 10 
Manure spreading 5 
Planting and replanting 11 
Ist weeding/cultivation 11 
Other weeiings 10 

Harvest n 
Total Ui 

All three villages 
Field prep. and plowing 21 
Manirspreading 7 
Planting and replanting 26 
1st weedinqcultivation 26 
Other weedings 24 
Harvest 26 

Total 26 


Millet-sorhum-cowea 
Manual 
1985 

PERSONS 


Men Women Youths Total 

- -- horsbectare - ­

1 0 0 1 

15 6 1 22 
61 28 0 88 
45 16 0 62 

74 24 0 98 


197 73 1 271 


9 0 0 9 
6 0 0 6 
6 20 0 26 

6 57 0 63 
6 39 0 46 
9 32 3 45 

43 148 4 195 

4 0 1 5 
6 4 2 11 
5 14 3 22 

ii 45 8 64 
9 32 4 44 


II 17 3 31 

46 113 21 179 

5 0 0 6 

4 2 1 7 

8 14 2 24 


20 45 4 69 

16 31 2 50 

24 24 2 50 


77 115 11 204 

OXEN 

c.v. Fields Hours 

- hrs/ha 

60 
-

41 
51 
70
 
76
 

43
 

43 
73
 
72
 
54 
69
 
54 

35 

50
 
81
 
81
 
44 
41
 
59 

34 

69 
74 
70
 
49 
57 
85
 

36
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MEAN IPIM ALIDCN 

crcppirq System: Millet-Orhum-c~Qpa
Traction: Ove 

Year: 1985 

Number PERSONS OXEN 
Village and task of 

fields Men Wcmzn Youths Total c.v. Fields Hrs 

- - - hc s=/hetare - - %- is/ha 
Yzrxdamao 

Field prep. ard plowin 
Manurespreading 
Plantin and replanting 

10 
0 

10 

13 
-

8 

0 
-

4 

1 
-

1 

14 
-
13 

104 
-
60 

8 
0 
0 

14 
-
-

lit weeding/uoltivation 10 39 25 14 77 38 0 -
Otherweedings 8 23 2 1 37 97 3 5 
Harvest 10 50 12 6 68 74 0 -

Ibtal 10 133 43 33 210 39 10 18
 

Maiguero 
Field prep. ad plowing 6 21 3 3 27 68 5 10 
Manurspreading 3 7 0 1 8 90 1 0 
Plantinq and replanting 6 5 10 4 20 59 1 4 
1st weding/cultivation 6 29 39 9 78 77 2 13 
Other eedings 5 30 25 4 57 81 1 0 
Harvest 6 28 30 1 59 90 3 6 

Total 6 118 107 23 249 76 6 33 

Rigial Oubandawaki 
Field prep. and plowing 2 2 0 0 2 73 0 -
Manure spreading 2 21 0 0 21 106 1 5 
Planting and r=planting 3 9 7 5 21 33 0 ­
1st weeding/cultivation 3 21 7 7 34 46 2 7 
Other weedings 3 20 5 12 37 18 2 4 
Harvest 3 41 19 6 65 48 0 -

Total 3 114 37 29 180 25 3 16 

All three villages 
Field prep. and plowing 18 14 1 2 16 96 13 10 
Manie spreading 5 6 0 0 6 105 2 1 
Planting and replanting 19 7 7 3 16 56 1 1 
1st weeding/cultivation 18 33 26 1 71 61 4 5 
Other weedings 16 24 10 9 43 85' 6 3
 
Harvest 19 42 19 5 65 73 3 2
 

Total 19 125 62 29 217 54 19 22
 

91 



MEAN IASCR AL ATION 

Crcqpin system: Milet-sorghumI-sesae/sormm-sesame 
Tracion: Manual arx oxen 

Year: 1985 

Means of traction, Number PERSONS 0 X E N 
village and task of 

fields Man Wmn Youths Total c.v. Fields Hours 

,-h rs-/hecta - - hrs/ha 
Manual: Kardamao 

Field prep. and plowing 1 1 0 0 1 -

Maure speadirq 
Planting and replanting 
1st weedingcultivation 
Other wdings 

0 
2 
2 
2 

-

7 
17 
14 

-

7 
23 

9 

-

2 
23 

9 

-

16 
63 
32 

-

6 
53 
16 

Harvest 2 50 6 13 69 85 

Total 2 90 44 47 180 59 

Oxen: FKadamao 
Field prep. and plowing 
manuo eadin0 

8 30 
.. 

0 3 33 130 8 
0 

45 
--

Planting and replatirq 
1st weedig/cultivation 
Otherweedings 
Harvest 

8 
8 
4 
8 

10 
86 

8 
93 

8 
12 
0 
6 

2 
12 

0 
5 

19 
10 

9 
105 

114 
97 
42 

117 

0 
0 
2 
0 

-
-
1 

-

Total 8 226 27 22 275 104 8 46 
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MEAN LABOR ALIDTI0N 

crping system: Teao 
Tracticn: Manual 

Year: 1985
 

Number PERSONS OXEN 
Village arx task of 

fields Men Wanen Youths Total c.v. Fields Hours 

- - - hcirs/ are - - - hrs/ba 
Karxdamao, 

Field prep. and plordi," 
Manure spreading 
Planting ard replanting 
1st w in/ultivatiom 
Other weedings 
Harvest 

Total 

Maiguero 
Field prep. and plowing 0 . . . . . 
Manre0 . . . . . 
Planting and replanting 7 84 0 9 93 72 
1st weeding/cultivation 
Otherweedings 

7 
1 

59 
9 

0 
0 

0 
0 

59 
9 

83 
-

Harvest 7 210 0 0 210 84 

Total 7 362 0 9 371 69 

Rigial Oubandawaki 
Field prep. and plowing 
Manure spreading 
Planting and replanting 
Ist weeding/cultivation 

Harvest 

Total 

All three villages 
Field prep. and plowing 0 . . .. . . 
Manure spreading 0 - - - - -

Planting and replanting 7 84 0 9 93 72 
1st weeding/cultivation 
Other weedirs 

7 
1 

59 
9 

0 
'0 

0 
0 

59 
9 

83 
-

Harvest 7 210 0 0 210 84 

Total 7 352 0 9 371 69 
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APPEMIX C
 

Thble C1: Weights in kilograms of local measurement units, three 
Madarounfa villages in 1984 and 1985. 

IeUnit of masKiur 

Seed 
Millet 
Sorghua 
Cmipea 
Peanut (hulled) 
Maize 
Sesame 
Wandzu 
Roselle 
Mixed seeds 

tiya 

tiya 
tiya 
tiya 
tiya 
tiya 
tiya 

fistful 

2.65 
2.65 
2.50 
2.20 
2.65 
2.50 
2.50 
2.50 
0.53 

Farmyard manure 
Manure calabash 1 
Manure basket 16 
Manure (Maigudro) cartload 200 
Manure 
Manure 

(Rigial 0.) cartload 
mudU 

400 
60 

Manure 
Manure 
Manure 

(Naigud) 
(Rigial 0.) 

bowl 
bowl 

sack (50 hg) 

8 
13 
30 

Furicide 
7hioral packet 0.002 

Soure: EECDR surveys. Results rounded accordling to standard 
deiatios. 
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Table C2: Weights in kilograms of farmyard manure measurement units 
surveyed at Maigu&o and Rigial Cubandawaki in 1985. 

weiht =r measure unit 

unit o2t asaiauko 	 _jal Oubarnawakinzp Mn L.D. g Mean S.D. 

Calabash 30 10.3 1.1 10 12.4 1.2 
Bowl 30 8.1 1.5 10 13.0 1.4 
Cartload 6 187.0 46.0 10 397.0 74.0 
Basket 10 15.5 2.3 - - -
Sack (50 1q.) .. .. 10 29.5 1.5 
Fistful 2 0.04 - - - -

Table C3: 	 Exdmange rates assumed for the naira against the CFA .tranc, 
Madarounfa, 1984-85.
 

DatesFrancs/naira 

1 JUne 1984 to 31 Octcbre 1984 100 
I November 1985 to 14 November 1985 125 

15 November 1985 to 1 March 1986 115 

Table C4: 	 Hcurly wages paid to day laborers in three Madarounfa 
villages in 1984 and 1985. 

Number H-ourly wage 
Villaue and year of hours Nean Median Maximum Minintnn 

-------- francs CFA-----
Marxlamo 

1984 	 72 94 98 98 51
 
1985 	 65 137 109 372 32
 

aigudro 
1984 	 825 144 148 300 76
 
1985 	 333 64 65 67 54
Rigial Oubardawaki 
1984 	 332 76 85 85 31
 
1985 	 739 57 55 200 53
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