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1.0 INTRODUCTfON 

Most livestock raising in the semi-arid zones of Africa is extensive range-fed 

husbandry. Vet intensive livestock production has become increasingly common in 

densely populated regions where cattle can be punchased et the end of the rainy season 

for dry season feeding, feed resources are available in sufficient supply during the dry 

season, and urban centen of demand are nearby. Significant intertemporal cattle price 

differentials encourage crop-livestock farmers to purchase cattle et low prices at the 

end of the rainy season for fatrening during the three to six month dry season. Cattle 

are fattened on agricultural by-products and sold for attractive pricer later in the dry 

season, when cattle supply has contracted. Such seasonal fattening enterprises are found 

in Northern Nigeria (White, 1986), Sooth-central Niger (Thomas-Peterhans, 1982), along 

the Niger River near Niamey (Wardle, 1979), in the hills surrounding Tananarive. 

Madagascar (Serres, 19691, in the Harrer highlands of Ethiopia @lane, 1974). in the Shire 

Highlands and the Lilongwe Plains of Malawi (Thomas and Addy, 19771, and outside of 

Dakar, Senegal and Ouagadougou, Burkina Faso. The primary output of these intensive 

livestock production systems is fattened cattle, which are sold to urban butchers and 

cattle traders for slaughter in urban markets. 

This paper describes a quite different type of intensive livestock production 

system. If examines stall-feeding of cattle in a densely populated, moontainour region of 

Northern Cameroon, the Mandara Mountains. In this region smallholders enclose cattle 

for periods of two to three years, during which cattle manure is collected and applied to 

fields near the household compound to maintain soil fertility and augment grain yields. 

This intensive livestock production system is essentially a manure driven system, similar 

to production systems found on the slopes of Kilimanjaro in Tanzania (Zalla, 1982), on the 

island of Ukaru in Lake Victoria (Ludwig, 19681, and in the Kofyar inhabited regions of 

south central Nigeria (McNetting, 1965 and 1968). All of these stall-feeding enterprises 



L 

are found in densely populated, land scarce regions where permanent cultivntion is 

practiced. Cattle manure from these enterprises helps to maintain soil structure and 

fertility in areas where soils would become rapidly depleted in its abnence. Beef and 

dairy products are secondary yet important joint products of there stall-feeding 

enterprises. In the Mandara Mountains stall-fed cattle are slaughtered fcr traditiorul 

festivals or sold to butchers or traders after two or rmore Y~.%s of enclosure. 

2.0 OVERYEW OF THE GEOCRAPHY, POPULATlON AND STALL-FEEDING 
ENTERPRlSES OF THE MANDARA MOUNTAINS RECDN bee Campbell, 1981) 

Study Description. The findings of this study are based upon one year of survey 

research (April 1980-March 1981) conducted in eight villages of the mountainous zones oL 

the Mandara Mountains. A team of applied researchers from Michigan State Univerriry 

spent one year bared in Mokolo, departmental seat in the Mandara Mwnuinr region. An 

initial exfemive socioeconomic survey of 288 respondents in 36 randomly selected 

villages was followed by an intensive, multiple visit survey of cropping systems ill five 

villages (Madakonay, Manguirda, Ldama, Roumrou and Ouda), represent.xtivc of different 

agroecological subzones and agricultural groups, an inlensive, ~nultiple visit rurvry of 

cattle stall-feeding enter?riser in two Mafa villages (Magoumar and Mavaumai), a single 

visit survey of cattle stall-feeding households in five villages (Magaumaz, Mavowrai, 

Ldamtsai, Zileng and Mofole), and surveys at three livestock marketr and two slaughter 

slabs. 

Geography. The Mandara Mountains region is one of the more environmentally, 

agriculturally and ethnically diverse regions of West Africa. It is located in the semi- 

arid tropics between the latitudes of 10’ and I I.I”. This falls within the Sudan+Sahelian 

belt, a zone which is wetter and more highly vegetated than the Sahelian zone lying to 

the north. Figure I shows the Mandara Mountains region in Northerr. Cameroon. The 

climate of the region is characterized by a six-month rainy season (May through October) 

and a six-month dry season (November through April). The region can be divided into 
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A* least 90% of the population of the Mandnrn Mountains region resides in rurd 

areas, while some five to ten percent of the population is urban. The principal towns at 

the time of the 1976 census were Mokolo (5,196), Mora (4,487), Meme (3,755), Bourha 

(5,212) and Koza (2,500) (Republique du Cameroun, 1980). Although the Mandara 

Mountains is the least urbanized of any of the regions in Cameroon, urban population is 

expanding steadily in these major tows. 

The mountainous zone of the Mandare Mountains region is densely populated, 

exceeding 200 inhabitants per square kilometer in some mountainous areas which are 

intensively cultivated. Land holdings per household range between one and three 

hectares, depending on the availability of arable lowlands and the population density. 

Cultivation takes place an terraced hillsides in most mountain villages. Lowlands are 

reserved for cultivation during the growing season, but grazed during the dry reason. 

Livestock are enclosed during the rainy season, when grasses are hand-cut and 

carried to the animals. 

Prevalence of Stall-Feeding. Survey research findings show that one in four 

households (26%) stall-feed cattle in the mountainous zone of the Mandara Mountains 

region (Campbell, Lev and Holtzman, 1980). From the survey data and Livestock Service 

estimates of the cattle population, the author estimates that some 12,900-13,400 cattle 

were stall-fed in the entire region in 1980-81 (Holtzman, 1982). Eighty-five percent of 

these animals are raised in the mountains and Piedmont areas, while the remainder ari 

owned by farmers living at the foot of the mountains in semi-intensively cultivated areas 

of the plains. Although stall-fed animals represent only 7% of the regional cattle herd of 

185,000 head, stall-feeding ir expanding in the mountainous areas, due principally to 

increasing opportunities for rural slaughter and export. 

3.0 EVOLUTION OF STALL-FEEDING ENTERPRISES 

Stall-feeding has been practiced in the Mandara Mountains since the 19th century, 

although the mountainous zones of the region have been inhabited and cultivated by non- 
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$-’ Moslem agricultural groups for centuries (Marliac, 1969). Inhabitation and cultivation of 

the mountainous zones intensiiiCd during the fate eighteenth and nineteenth centuries, 

when Fulbe warriors swept enstward through Northern Nigeria and Northern Canerow 

on horseback and enslaved local agricultural groups in the procrrs (Molwnmadou, 1991). 

To avoid capture, farming groups receded to hilly areas and establirhed intensive mixed 

farms on terraced steep slopes, enclosed or staked livestock during the pasture scdrce 

growing rearon,and applied manure to the soil (Boulef, 1975). 

Stall-feeding plays an important role in customary social practice in the Mandara 

Mountains region. Stall-fed bulls are commonly rlaughrerrd by their owners at the post- 

harvest festival (November-December) or to celebrate the Marai, the festival of the bull 

(January-February), which has both religious and social significance. beef from 

slaughtered cattle is customarily distributed to the extended family or to friends. The 

tradition of post-harvest slaughter and distribution is upheld by older farmers and 

producers in isolated areas, suggesting that stall-feeding has deep roofs in traditional 

social practice. As shown in Table 1, producers in isolated Magoumar sold no beef after 

disposing of nearly half of the stall-fed cattle raised over a four year period. 

Recently this traditional system has become more commercial. Producers report 

that little beef from slaughtered stock was sold before 1970. By March ,951 a sample of 

households from five villages in the Mandara Mountains reported that only 25% of the 

stall-fed cattle slaughtered were consumed or distributed with no sale of beef since 

1977. Many of the younger farmers who stall-feed cattle were beginning to raise cattle 

at least in part for commercial safe. In fact, 28% of the stall-fed cattle in the above 

sample were sold on the hoof, as shown in Table I. By 1981 most live cattle were sold in 

the producer’s village, although some farmers trekked their cattle to nearby cattle 

markers or to Nigeria. Of the 72% of the bulls that were slaughtered by producers, al 

least some of the beef was reserved for traditional distribution and household 

consumption in 80% of the cases. In 63% of these cases farmers soid at least one quarter 



TABLE 1 

DISPOSAL OF STALL-FED CATTLE RAISED IN VILLAGES NEAR MOKOLOa 

tVQO”“%X .\lavoumai Entire Sample Errimated Breakdow 
of Regional Offrake 1 

Number Cumulative Number Cumularive Number Cumularive 
of Bulls Percentage Of Bulls Percentage of Bulls Percentage Number Percent 

Sold live 
Sold al, beef 
Soid three quarters 
Sold two quarters 
Sold one quarter 
No sale of beef 
Beef exchanged 

for livesrock 

8 7.5 46 42 75 28 1,655 27.6 
12 19 7 48 40 42 882 14.7 
10 28 40 L% 55 63 1,213 20.2 
3 31 5 9 66 199 3.3 

18 48 2 91 21 74 063 7.7 
52 97 JO 100 69 99 1,522 25.4 

3 100 0 100 3 100 66 1.1 

TOtal 107 JO0 110 100 272 JO0 6,000 100.0 

SOURCE: Survey of stall-feeding households, September ,980~March 1981. 

aThe sample includes households from Magoumaz, \lavoumai, Zileng, Ldamsrai and Mandaka, which are villages . 
within 12 kilometers of Mokolo. The sample is purposive in that if includes only stall-fed cattle sold or slaughtered from 
1977 through March 1981. Bulls thaf died or were stolen are not included in the sample. The sample was not randomly 
selected from stall-feeding households. Rather, certain sections of villager u’ere completely enumerated (or Close to being 
enumerated). The sample is also not entirely representative in that the villages were chosen for their accessibility. Stall- 
feeding households in isolated villages are not included in the sample. 

bAn estimated 6,000 head of srall-fed cattle are slaughtered or sold each year, assuming a regional stall-fed herd of 
12,800 head and an average feeding period of 25.7 months. The proportional breakdown of the regional offtake corresponds 
exactly fo the breakdown of the entire sample (column 8). 

-  ̂  ̂ - - 
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of the slaughtered bulls to other villagers, including local butchers, or to buyers from 

neighboring villages. In 48% of these cases, stall-feeding household3 sold three-quartcrr 

or more of the beef from the carcass. Beef sales generate enough revenue to reinvest in 

another bull, buy clothing, pay taxes, or make other necessary purchases. 

Dverall sample rurvey findings show that pruducers in ?he five villa&es were 

moderately commercially oriented. During 1977-81, 61% of the stall-fed caIt!r offtake 

war sold, while 39% of the beef was reserved for household consumption and distribution 

to the extended family. Assuming that the regionill offtake of stall-fed cattle 

corresponds fo fhe pattern observed for the sample, 60 percent of the total offtake of 

6,000 head or 3,600 stall-fed cattle equivalents in 1980 were sold. Forty-six percent of 

this cornmcrcialized offtake was sold on the hoof to butchers and traders. The remaining 

58% was sold as quarters of beef, of which roughly half was sold to rura, butchers, while 

the other half was retailed by the producers. 

Commercialization is gradually increasing in some isolated villages, such as 

Magoumaz, while commercialization is increasing quite rapidly in less isolated villages, 

particularly near the Nigerian border, such as Mavoumai. Greater cattle and beef saler 

Ihave accompanied fhr increasing monetization of the ecano~ny of the Mandxa MOUIII.~~I~P 

region, which is considered a backwater by Cameroonian standards. Furthermore, cattle 

price inflation in West and Central Africa during the 1970s and early 1980s compelled 

many stall-feeding farmers to sell as least some beef to acquire cash for reinvestment. 

inflation was fueled principally by the rapid growth of the Nigerian economy following 

the petroleum price hikes of the 1970s. At the same time that demand far beef in West 

Africa shifted outward, slwghtcr cattle sul~ply contr.rted in the wake of the Sahelian 

drought. The regional cattle herd decreased in size as a result of drought-induced Iosws, 

reducing the availability of slaughter stock. Moreover, potentially available slaughter 

animals were held back as producers sought to reconstitute herds. The resultins 

slaughter cattle supply contraction put further upward pressure on prices. Periodic 



drought ha semi-arid regionr 0, Africa and the rubscqucnt reduction in ~nwketed surplus 

of cattle, after the initial period of distress sales and herd liquidation, will likely 

continue to make investment in livestock a good inflation hedge in the 1980s and 1990s. 

The effect of cattle price inflation on the trend toward greater commercialiration 

of stall-feeding has been especially marked in the Mandara Mountains region, where food 

deficits are common and alternative sources of income are limited. Simply holding 

cattle led to considerable appreciation in their value during the 1970s. Retail price data 

from Yaounde, the capital of Cameroon, show average annual appreciation of four 

percent in real terms. Without the inflation in real cattle values during the 1970r, it is 

likely that fewer sales of cattle and beef would have taken place and that fewer farmers 

would have undertaken stall-feeding for monetary gain. 

4.0 INTEGRATION OF STALL-FEEDING INTO THE INTENSIVE FARMING SYSTEM 

4.1 The Annual Crop and Livestock Production Cycle 

The pattern of rainfall distribution, cropping and livestock raising cycles, and 

periods of fivestock purchase and disporal that cbaracterize the intensive (nixed l~rmr of 

the Mandara Mountains region ace illustrated in Figure 2. The seasonal distribution of 

rainfall governs agricultural and livestock production practices in this semi-arid region, 

dictating planting, weeding and harvesting dates, which in turn determine the periods of 

livestock enclosure and free grazing. Cattle are enclosed beginning in April and released 

for grazing crop residues and standing hay after the harvest (November). During the 

seven month enclosure period, cattle are stall-fed both dried and stored fodder (April- 

June) and freshly cut forage Ouly-October). Water is atso hand-carried to stat!-fed 

animals during the hot dry months (April-June). Once the rains begin in Duly, there is 

adequate moisture in the freshly cut forage. 

During the slack period in the agricultural cycle after the second weeding and 

before the harvest (mid-August through mid-October), farmers collect, dry and put into 

storage grasses, sorghum and millet stalks and leaves, sweet potato vines and peanut 





hay. This stored fodder is principally fed to livestock during the early rainy season, but 

may also supplement late dry season (March-April) grazing resources, which are often 

exhausted or inadequate by March in villages with high ruminant livestock populations 

and limited dry season pasture. Both the need to store fodder for feeding during the 

March-June period and the high labor requirements per animal unit during enckxwe limit 

households’ livestock holdings. Generally the larger families with more active laborerr 

are able to meet the demanding labor requirements of stall-feeding. 

4.2 Interactions Between Cropping and Livestock Enterprises 

Figure 3 illustrates many of the linkages between cropping and livestock 

enterprises on small farms in the Mandara Mountains region. Rainy season labor 

activities are deliberately emphasized, for it is during the growing season that the 

crucial labor resource allocation decisions are made. Family labor has a far lower 

opportunity cost during the dry season, when few income earning opportunities are 

available within the region. 

Crop and livestock production are the most important enterprises on mixed farms 

in the region. Other enterprises which generate income include rorghum beer brewing, 

collecting firewood; drying and storing grasses; selling agricultural labor services within 

the village, in neighboring villages and in Moslem settled areas in the plains; and selling 

non-agricultural labor services in larger towns during the dry season. 

4.3 Competition for Labor Between Cropping and Livestock Enterprises 

Households’ labor is in short supply during the growing season, when intensive 

cropping and livestock enterprises demand heavy inputs. Both men and women provide 

agricultural labor, although there ir some rpecialization in tasks. Men clear the fields 

and cut and carry grasses to livestock more often than women, while women maintain the 

terraces, weed, carry water for household and livestock use, and prepare feed for 

livestock more often than men. About one-third of the children in the mountain villager 



FIGURE 3 

SCHEMATIC REPRESENTATION OF THE INTENSIYE FARMING SYSTEMS 

OF THE MANDARA MOUNTAINS 
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80 to school, but most primary schools let out by noon each day fo allow children to help 

fheir families in the fields. Furthermore, children become full-time laborers during rhe 

June-August school recess, helping to cut and carry fodder for small ruminanfr and weed. 

4.9 Complementarities Between Cropping and Livestock Enterprises 

Although crop and livestock production compete for household labor during peak 

periods, such as planting and weeding, they also have important complementarities. By- 

products such as groundnut leaves, sweet potato vines and spent grain from sorghum beer 

brewing are used 8s animal fodder. Furthermore, crop residues are grazed by farmers’ 

livestock. Grain and tubers are also fed to livestock in limited quantities, especially 

when farmers are trying to fatten fheil cattle and small ruminants for dry reason 

slaughter or sale. 

Manure is one of the joint products of livestock production which serves a5 a direct 

input into crop production. Livestock manure ir highly valued as a fertilizer and rarely 

burned as n source of heat or cooking fuel, nor is if sold to other households, as in Niger 

(Thomas-Peterhans, 1992) or in Ethiopia (ILCA, 1982). In mountainous areas adjacent to 

the plateau, farmers often pay Fulani herders to graze their crop residues by large cattle 

herds. Payment is usually in grain, legulnes or prepared meals. 

5.0 INPUTS INTO STALL-FEEDING ENTERPRISES 

5.1 Bull Calves 

Farmers purchase bull calves from one to four years of age for stall-feeding. At 

the time of acquisition these bulls weigh an average of 175 kilograms, though they ranged 

from 135 to 219 kilograms (data from a sample of 18 animals followed from October 1980 

to October 1982 by the Centre National de Formation Zootechnique et Veterinaire for a 

Cameroonian credit agency promoting stall feeding, FONADER, Fends National de 

Developpement Rural, Thys, Oumafe, Dineur, 1983). The bulls are typically slaughtered 

some two years later at liveweights which average 320 kilograms, but which range widely 



from 180 to 450 kilograms (ibid.). tvbxt farmers pay cash for their bull ca,ver, although 

exnr exchange rmn,, ru,ninants to rupplelncnl limited C.aSh Iholdingr: The t3”wd@: 

purchase price was 35,, 17 FCFA for a. sample of 56 households anear Mokolo in 1980. 

Acquisition prices increased at an average annual rate of 9.1% from ,972 ro ,980. Two- 

thirds to three-quarters of the bull calves are acquired far stall-feeding during the dry 

season (December-May), when farmers acquire cash from the sale of livestock or cash 

crops, such as sleet potatoes and ,,ean”ts. During the dry season they also l,a”e time to 

attend distant cattle markets in the Diamare Plains, such as Cazawa, Meme, and Maraua. 

5.2 Labor 

Cattle stall-feeding is a labor-intensive enterprise demanding high labor inputs 

during the growing season. Labor data collected by activity at two-week intervals for a 

sample of 52 households in two survey villages show that households allocate 

approximately 900 hours per year per stall-fed bull (Holtzman, 1952). Sta,,-feeding 

households own an average of 1.1 bulls (Campbell, Le”, Haltrrnan, 19SO). Labor devoted 

to herding is excluded from the calculation of tata! hours, since catfle are herded by 

children during the dry season, when labor has a low o~~portunity cost. 

Cutting and carrying grass and carrying warer to the cattle tibsorb 60.75% of the 

labor allocated to stall-feeding. Procuring fresh grasses demands the mart ,z,bar of any 

single activity (4040% of total hours), while hauling of water absorbs TO-30% of total 

hours. Other important labor activities are stocking of fodder for late dry seasot~ feeding 

and the preparation and hand-feeding of feed while cattle are enclosed. Manure 

management, stall construction and repair, tick removal, and cutting leaves from trees 

for feed account for less than five percent of labar inputs. Herding requires significant 

inputs of child labor, but most of this labor is provided during slack periods and therefore 

has a low opportunity cost. Nevertheless, households with children hrl”e a delinite 

advantage in meeting dry season herding requirements, which freer adult labor for 

seasonal migration and employment, sorghum beer brewing, collecting firewood, 



butchering, cattle trading, food preparation for sale at local markets, and other 

employment. 

Nearly three-quarters of the labor required for stall-feeding cattle is allocated 

during the growing seasun, when labor inputs into cropping enterprises are also highest. 

However, only about 50 percent of labor inputs into stall-feeding we required during 

peak crop cultivation periods, which occur from May through mid-August and from mid- 

October through mid-November. During the first two months of the growing season (May 

and June), most of the labor allocated to stall-feeding is devoted to carrying and giving 

water to the bulls. From July through the end of the rainy season (October) 70-80 

percent of the labor inputs are for cutting, carrying and hand-feeding grasses. 

During the two-month growing period that follows the final weeding (early August) 

and precedes the harvest (mid-October), households allocate more labor to stall-feeding, 

particularly to cutting, drying and storing forage and agricultural by-products. Total 

labor inputs for stall-feeding and stocking forage were highest during the months of 

September and October. 

5.3 Feed and Water 

The six principal sources of livestock feed for households that stall-feed cattle in 

the Mandara Mountains are: 

1. Hand-cut and carried grasses that grow in and around the village; 

2. Agricultural by-products, such as legume leaves, sweet potato vines, sorghum 

and millet stalks and leaves, and crop stubble; 

3. Standing forage that is grazed during the dry season: 

4. Dried and stared grasses and agricultural by-products; 

5. Sorghum beer brewing by-products; and 

6. Natron and salt. 

The composition of stall-fed cattle rations varies dramatically by season (Table 

2). During the dry season and first month of the rainy season (December-May), the ration 



TABLE Z 

COMPOSlTlOhl OF STALL-FED CATTLE RATIONS 
BY SEASON, FONADER SAMPLE, ,980-82 

Component of Ration 

Fresh Forage 

Dried/Stored Forage 

Peanut Leaver/Vines 

Millet/Sorghum Leaver 
and Stalks 

Potato Leaves/Vines 

Dean Lewes 

Sorghum Brewing 
Qy-Products 

source: Thy*, E., Oumate Oumar and B. Dineur, Centre de Formation Zaotechniqur et 
Veterinaire, “La Recherche Embauche Bovine dans les Montr du Mandara 
Nerd-Cameroun,” Ra,qmt Final, Fond5 SQeCid d’ktions Rurales WONRDEI:), 
,M\aro”a, 1983. 



is comprised of dried grasses (44%) and agricultural by-products (56551, which are stared 

at the household compound. Catile are also released to graze after the 

harvest (November). The animals first graze the crop stubble and then any standing 

forage, which becomes increasingly dry and decreasingly nutritious as the dry season 

p~Og~~SS~*. 

During the dry season stall-fed cattle typically gain little if any weight, and some 

animals actually lose weight. The crop stubble, standing forage and stored hay and 

agricultural by-products barely provide a maintenance ration during this period of 

greatest nutritional stress. Thys, Oumate and Dineur (1983) note that the voluntary feed 

intake of ruminant livestock, particularly dry matter consumption, declines by as much 

as 30% if water availability is limited. Since water becomes increasingly scarce during 

the dry season, and labor inputs needed to acquire water for household use increase 

greatly, stall-fed cattle consumption of dry matter is likely limited by wafer shortage in 

the Mandara region. This problem becomes especially acute during the hottest and driest 

months of March through June, once the cattle are enclosed in April as cropping 

activities begin. 

While stall-fed cattle gain little or no weight during the long dry season, weight 

gains are concentrated during the rainy season. The FONADER sample averaged 542 

grams per day during the rainy season of the first year of fattening and 399 grams per 

day during the second rainy season (Thys, Oumate, Dineur, 1983). Freshly cut and carried 

grasses, which contain ample moisture, predominate the ration (64%) during the rainy 

season. Agricultural by-products (34%) become progressively more important over the 

course of the growing season. In addition, some producers feed limited quantities of 

grain, melons, tubers, and sorghum brewing by-products to stall-fed cattle from October 

to December, particularly if they intend to slaughter or sell the animals after the 

harvest. 



Over the course of two years of stall-feeding, daily dry matter intake per 100 

kilograms of liveweight varied significantly from season-to-season for the cattle in the 

FONADER sample. During the first dry season the cattle consumed 2.38 kg. of dry 

matter per 100 kg. liveweight. Intake increased t” 3.27 kg. during rhr rainy season, 

dropped to 1.97 kg. during the second dry season, end rose back up to 2.1 kg. during rl,r 

final rainy season (Thys, Oumate, Dineur, 1983). 

Most cattle feed and water is provided by Ihousehold Iabor and not purchased. Yet 

half of the households in one of the survey villages bought stored fodder for late dry 

season and early rainy season feeding (April-lune). Producers buy stored fodder from 

other households who are able to cut, dry and store more fodder than gweded to meet 

their own livestock’s maintenance requirements. The demand for stored feed generates 

employment for rural households with modest livestock holdings, during slack rainy 

seas”” periods. A” expansion in the z.tall-fed cattle herd in the M.lnd.wa L,“untai,u would 

increase the demand for stored fodder and generate additional employlnent for 

households that do not stall-feed cattle. In addition to buying dried fodder, about 15 

percent of the households in the survey purchased grain for supplementa, feeding. 

A,, of the survey households bought natro” for their cattle, and two-thirds bought 

salt. Natron is a hydrated native sodium carbonate, which sometimes contain5 other 

important minera,~ for livestock. Most households are only able to aflord minerals 

toward the end of the rainy season and after the harvest, wher they fatten the bulls for 

sale. Provision of these tminerals is irregular during other periods of the year. 

5.4 Yeterinsry Inputs and Livestock Housing 

Stall-fed cattle receive little veterinary care in the Mandwa Mountains, 

particularly in the more isolated villager. isolation of cattle in stalls reduces exposure of 

stall animals to contagious and infectious diseases and worm infestation 6chillhorn, 

1980). Cutting and carrying of grasres during the growing seax,n may introduce pxasites 

into cattle stalls. Neverthelerr, morfality of stall-fed cattle is low. 
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Stall-fed cattle are enclosed in circular huts within the household compound that 

are about three meters in diameter. The huts are constructed of mud and clay and 

covered with roofs made from dried sorghum and millet stalks and grasses. The but is 

typically repaired and reroofed every second dry season. Since the huts are constructed 

using locally available materials and household labor, their value is best determined by 

valuing the household labor (at its dry season opportunity cost) that goes into the 

gathering of the locally available materials and stall construction. 

6.0 OUTPUTS OF STALL-FEEDING ENTERPRISES 

6.1 Cattle/Beef 

After an average of 25.7 months of stall-feeding, cattle are slaughtered in 

producer’s village or sold to rural butchers or cattle traders. Value-added for the sample 

of stall-fed cattle produced in five survey villages from 1977 to 1981 averaged 22,036 

FCFA, or 966 FCFA per month, expressed in nominal terms. The value of fattened 

cattle reached an average of 64,600 FCFA or $270 ($1.00 = 240 FCFA) in early 1981, and 

value-added over the fattening period averaged 27,260 FCFA. The eighteen stall-fed 

cattle monitored by the Centre National de Formation Zootechnique et Veterinaire were 

sold for an average of 91,400 FCFA in late 1983, representing average value-added of 

57,500 FCFA over two years, given an initial average purchase price of 33,900 FCFA in 

late 1981 (Thys, Ournate, Dineur, 1983). While stall-fed cattle prices increased at an 

average annual rate of eight to ten percent during rhe years 1977 to 1981, an important 

part of the increased value of stall animals after two years of feeding can be attributed 

to inflation. Cattle price inflation helped make stall-feeding an attractive investment 

for those households that could m”ster the necessary capital and labor. 

Stall-fed cattle slaughter and sale are concentrated during the late rainy season 

and early dry season. Ninety-three percent of a,, slaughter and sale occur from 

September through March in five villages near Mokolo. Nearly three-quarters (73%) of 

the cattle are slaughtered or sold from October through 3anuary in these villages. Two- 
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thirds of the stall-fed cattle are slaughtered and sold during December and January at 

Magoumaz. Most of this represents slaughter for tradirional post-hxvert festivals. In 

contrast, 75% of the stall-fed cattle are sold and slaughtered from October through 

commercialized in recent years. 

6.2 Cattle Manure 

The economic value of animal manure has been appreciated by farmers worldwide 

for cenruries, and manures have been ap,,lied 10 soils 10 mainrain soil ferrillry, im,xove 

structure, and increase crop production. Crops with a relatively high nirrogen 

requirement such as maize, sorghum and small grains, are most likely to respond to 

manure application (Brady, 1984). Animal manures are also a valuable source of 

micronutrients such as calcium, magnesium, rulfur, iron, zinc, boron, manganese, copper 

and molybdenum. Since livestock utilise only about one half of the ingested orguic 

matter in their feed, manures are to a large extent partially degraded plant materials. In 

manures which break down constituents in fecer and decompose rmanure in storage. 

Manure application is especially valuable in denuded soil areas, on soils where 

micranutrients are deficient but where specific nutrient deficiency is uncerrain, and on 

loose, incohesive soils. Application of manure holds soil particler together in light sandy 

roils, reducing erosion and improving water-holding capacity. manure also supplies 

humus to soils, thereby improving soil tilth, water-holding capacity, aeration and 

temperature relations. Benefits from utilisation of animal manures are naf alwayr 

apparent in the first few years following application. As elaborated by Brady, 

“Manure, along with crop residues, is a primary rmeans of replenishing soil organic 
matter. Although a portion of the nutrients and organic matter in manure 1s broken 
down and released during the first year or two, mme is held in humuslike 
compounds subject to very slow decomposition. Its effect is long-standing, not only 
;;f$ure nutrient supplier but also on the physical condition of the soil.” (Drady, 



While the quality of manure varies widely in Africa, it is generally agreed to have 

yield-augmenting effects. Citing heterogeneous sources, Jahnke rdports that a crude 

rule of thumb for gauging the effect of manure application is that manure from two 

livestock units would increase grain yields at low levels (e.g., 600 kg.) by 50% (lahnke, 

1982). Therefore, one “manure effective” livestock unit would augment yield by 150 kg. 

of grain cquivcdents per hectare. This CY” be considered a conservative estimate. 

Touhuio reports that yields 01 short-cycle millet in.Kala, a village i” semi-arid, central 

Mali (Segou region), varied from as little es 250 kg/ha for a plot with no manuring to over 

2,000 kg/ha for a field manured by a cattle herd (Toumlin, 1983). In this case, rates of 

manure application are higher, as farmers negotiate manuring contracts with herders in 

which cattle herds spend one or more nights on farmers’ plots. Yield plot data from 

manured and unmanured sorghum fields in four villages of the Mandara Mou”tainr showed 

that yields were two to eight times higher on the fields receiving more manure near the 

household compound (Holtzman, 1982). 

The manure produced by stall-fed cattle is not sold in the Mandara Mountains, but 

its economic value can be approximated by estimating incremental cereal producrio” due 

to manure application to sorghum fields. A method of estimating the eco~mmic Y~IUC of 

cattle manure application in Africa has bee” developed by Zalla (Zalla, 1982). Zalla 

estimates that 3.8 tons of usable ~manure are produced annually by one adult stall-fed 

zebu bull. Since bulls are enclosed seven months of the year in the Mandare Mountains, 

the annual output of “sable manure averages at least 2.2 tons per stall-fed head of cattle 

(Zalla et al., 1981). Drawing upon studier of yield response to mrmure application done in 

Mali (Shulman, 1979) and Nigeria (Lombin and Abdullahi, 1977), Zalla estimates that the 

2.2 tons of manure augments cereals production a” farms in the Mandara Mountains by 

285 kilogromr per year, valued et 19,707 FCFA i” 1980 pricer, adjusted for incrc.xred 

labor costs in harvesting the additional grain (Zalla et al., 1981). 
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7.0 RETURNS TO STALL-FEEDING 

Using input-output data collecred during the intensive survey~of 52 stall-feeding 

households at Magoumaz and Mavoumai, it is estimated that the return per man-day of 

labor is 127 FCFA for stall-feeding enterprises (Table 3). Cross enterprise returns are 

roughly equally divided berween manure production and the added value of beef produced 

during two years of feeding. The principal cost components are the initial invest~nrnt in 

a young bull and the opportunity cost of equity capital invested in cattle, livestock 

housing and working capital. 

The daily return to stall-feeding is below the peak season wage paid to sensonal 

agricultural laborers in the Mandara Mountains, who received 250.300 FCFA per man-day 

during the planting, weeding and harvesting periods in 1980. Returns to stall-feeding are 

lower than returns fo grain cropping enterprises in villages in the mountainous zone, 

which ranged from 190 to 330 FCFA per man-day for sorghum production in three survey 

villages in 1980 (Zalla et al., 1981). Stall-feeding returns are also lower I~J.II wtur~~s to 

sweet potato production, which are over 500 FCFA per man-day. Sweet potames xe .u~ 

important cash crop for farmers with access to well-watered bottom land, which is in 

very scarce supply in mountainous areas of the region. 

7.1 Possible Upward Adjustment of Returns to Stall-Feeding Enterprises 

The disparity in returns to stall-feeding and cropping enterprises is surprising, given 

the prevalence of stall-feeding in the Madara Mountains. It is possible that returns to 

stall-feeding have been underestimated. A sensitivity analysis of producer returns under 

several return-augmenting contingencies is shown in Table 9. 

The enterprise budget for s,a,,-feeding assumes that the cattle are sold on the 

hoof, while it is quite common for households to slaughter the cattle and retail at least 

some of the beef themselves. If is reasonable to assume a retail margin of IO-20 

percent for an additional I5 hours of household labor, which would increase the return 

17-35 percent or 21-W FCFA per man-day. The retailing margin may be higher than 20% 



if producers are able to attain returns that are comparable to returns obtained by rur4 

butchers for slaughtering and retailing stall-fed cattle. 

Returns to stall-feeding may also be understated due to an underestimation of 

additional cereals production resulting from manure application. Repeated application of 

cattle manure to fields near the household compound builds up soil fertility and 

cohesiveness over time, particularly in villages such as Magoumaz, where very intensive 

cultivation and high rate* of manure application are common. As a result, the rate of 

manure application may be considerably higher than the rate assumed in calculating the 

benefits to manure production. If the addiiional sorghum production due to manure 

application is 15-30 percent higher than initially estimated, the return to stall-feeding 

rises 15-31% or IV-39 FCFA per man-day. 

Another factor which has increased returns to stall-feeding over time is the 

appreciation of cattle values. Livestock appreciated in real terms at an annual rate of 

four percent from 1969 through 1980 in Cameroon. While this benefit may not continue 

throughout the 198Os, nonetheless it contributed to the profitability of stall-feeding 

during the 1970s. Returns to stall-feeding rise 14% or 18 FCFA per man-day if 4 percent 

annual appreciation is assumed. 

By combining several return-augmenting contingencies, producer returns to stall- 

feeding increase significantly. One plausible scenario would be for producers to obtain a 

10% retailing margin, 15% higher incremental cereals production, and annual 

appreciation in the value of cattle of 0%. In combination these contingencies would 

increase producers’ returns to 187 FCFA per man-day of labor, a 07% increase over the 

base return. A second, more favorable scenario, whereby producers would obtain a 20% 

retailing margin, incremental cereals production would be 30% higher and the value of 

cattle would appreciate 4% per year, would cause producer returns to rise 81% to 230 

FCFA per man-day. Returns to stall-feeding resulting from the above scenarios are 
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TABLE U 

SENSITIVITY ANALYSIS OF PRODUCER RETURNS TO 
STALL-FEEDING “SlNC EXlSTlNC TECHNOLOGY 

Producer Return Proportional Change 
Contingency (FCFA) over Base 

0. Base budget 

1. Asset appreciationa 

2. Retailing marginb 

a) 10% margin 

b) 20% margin 

3. Varying incremental 
cereal productionC 

a) 15% increase 

b) 30% increase 

c) IS%decrecwz 

4. Yarying the discount rate 

a) 12% dixowat rate 

b) 15% discount rate 

127 

145 

148 

170 

146 

166 

I08 

II8 

105 

14% 

17% 

34% 

15% 

31% 

-15% 

-7% 

-17% 

‘Price indices available for a basket of consumer goods and for beef retailed at 
Yaounde show that cattle prices increased 4% per year in real terms from 1969 to 19SO. 
It is assumed that this secular appreciation will continue to prevail (in Northern 
Cameroon). 

bAdditional labor inputs of I5 hours are assumed for slaughtering and remiling. 

‘As in the base budget, sorghum is valued at its average market price over the year 
(70 FCFA/kg). The cost of harvesting (or of not harvesting) the increased (decreased) 
sorghum production equals 15% of its sale value and is not a benelir to the stall-feeding 
enterprise. 



competitive with returns to sorghum production (190 FCFA per man-day of labor) in the 

intensive survey. 

7.2 Reasons for the Widespread Practice of Stall-Feeding Despite 
Relatively Low Returns 

Even after ,nakinb: the above adj”st,“rnts, ,he returns to stall-feeding d” on”, 

approach returns to sweet potato production or the peak season agricultural wage rate. 

In villages having access to both mountainous and plateau land such as Mavoumai, where 

large, well-watered tracts of land are available for sweet potato cultivation on the 

plateau, many farmers expressed an interest in acquiring bulls for animal traction. 

Indeed, farmers are spontaneously acquiring oxen for traction purposes in parts of the 

Mandara Mountains region where farmers have access to more fertile and well-watered 

lowland soils. About one-third of the sample of srall-feeding housrhvlds -I Mavoumai 

stated that they would prefer loans for animal traction to loans fo,r stall-feeding. Yet in 

more densely populated mountain villages, where the supply of well-watered bottomland 

for sweet potato production and nearby pasture for grazing is limited, animal traction is 

not a feasible alternative to stall-feeding. 

In isolated villages of the Mandara Mountains with little arable Iand and few off- 

farm employment opportunities, investment in livestock, particularly in cattle for stall- 

feeding, is one available means for productively utilizing surplus household labor. Stall- 

feeding enterprises generate about 900 man-hours of employment per year, which is 

equivalent to .7 man years (Byerlee et al., 1977). While slightly more than half of this 

labor is required during peak agricultural periods and competes directly with crop 

production, the other half of the labor requirements are met during slack periods. 

Returns to off-farm employment outside the village are generally higher than 

returns to stall-feeding during slack periods in the agricultural cycle. Many of these 

employment opportunities are found, however, in the large towns of Northern Cameroon 

(Maroua, Caroua) and Northeastern Nigeria (Mubi, Maiduguri), which are rather far from 





purchase buffer took, oxen and animal traction implements, animal drawn carts, 

improved seed varieties, fertilirerr and pesticides, improved storogc and storage 

insecticides. With few alternative sources of funds, farmers can we cash earnings from 

stall-feeding enterprises to increase agricultural productivity. 

8.0 DISCUSSION AND CONCLUSIONS 

Stall-feeding of cattle is an economically viable, though not highly profitable, 

enterprise in intensive farming systems in the Mandara Mountains. The viability of this 

enterprise stems from the economic value of the joint outputs of cattle manure and live 

animals for slaughter. The higher quality beef of stall-fed cattle is preferred by both 

rural and urban consumers to the tough, less flavorful beef of cull cows, which provide 

two-thirds of the slaughter cattle in urban markets of the Mandirra Mountains. Cattle 

manure, the other joint output of stall-feeding enterprises, is a critical input into the 

agriculture of a resource poor region. When applied repeatedly over a period of years, 

cattle manure improvcs soil structure and cohesion, as well as adds nutrients and organic 

matfer that improve soil fertility. Sorghum and millet yields are significantly higher on 

well-manured fields than on fields receiving no manure. 

Although cattle stall-feeding is economically viable and helps to sustain soil 

fertility in the Mandara Mountains, it is not easily adopted by all rural households. StaH- 

feeding demands high labor inputs, particularly during certain peak periods of household 

labor utilization. However, only 50% of total labor inputs for stall-feeding are required 

during peak periods. After the second weeding, from mid-August through mid-October, 

households face a slack period in the cropping cycle and stall-feeding utilizes surplus 

lnbor at that time. Nevertheless, it is clear that larger households with more 

economically active members are better able to meet labor demands for stall-feeding 

than smaller Ihouseholds. 

A second disadvantage of an enterprise such as stall-feeding is that purcbac of J. 

young bull represents a significant investment for small farmers in a resource poor region 



such as the Mandara Mountains. Acquisition prices in the early 1980s were greater than 

30,000 FCFA per head, or well over $100 at prevailing exchange rater--equal to at least 

half of a rural hourehold’s annual per capita income. Not everyone is able to raise this 

amount of capital. This contrasts markedly with *he relatively 1ow initial invxtment 

required for feeding small stock, particularly sheep, which are fattened for Moslem 

festivals throughout West Africa (see Kolff and Wilson, 1985). Yet sheep do not produce 

anywhere near the quantity of manure that stall-fed cattle do. 

A third perceived disadvantage of cattle stall-feeding is that large quantities of 

cattle manure must be applied to fields to realize significant yield augmenting effects 

and that cattle manure is an imperfect substitute for chemical fertilizer. Yet chunk.4 

fertilisers are not widely available in the isolated Mandara Mountains. Transport costs 

from coastal ports are high, increasing the real cost of delivered fertilizer. Finally, 

investing in fertilizer represents certain risks, as fertilirer has little--or negative impact 

in years of low rainfall and production shortfall. Although cattle manure is an imperfect 

substitute for fertiliser, it has soil improving characteristics which help to maintain the 

fertility of low quality soils and the viability of farming in a resource poor region. 



REFERENCES 

Blanc, P. (1974). “De I’embouche intensive der zebus africains et malagache.” These 
pour le Doctorat, No. 17, Ecole Nationale Veterinaire de Toulouse. 

Owlet, J. (1975). Ma~oumaz; pays Mafa (Nerd-Cameraun); etude d’un terroir de 
montage. Atlas des structures agrairer au sud du Sahara, No. II, ORSTOM, Paris. 

Brady, N.C. (1984). The Nature and Properties 01 Soils. Ninth Edition. MacMillan 
Publishing Co., Inc., New York. 

Byerlee, D., Either, C.K., Liedholm, C., & Spencer, D.S.C. (1977). Rural Employment in 
Tropical Africa: Summary of Findings. African Rural Economy Working Paper No. 
20, Michigan State University, East Laming. 

Campbell, D.J. (IBI). “Soils, Water Resources and Land Use in the Mandara Mountains 
of North Cameroon.” MSUlUSAlD Mandara Mountain Research Report No. 19, 

Department of Agricultural Economics, Michigan State University, East 
Lansing, Michigan. 

Holtzmao, J.S. (1982). “A Socio-Economic Analysis of Production and Marketing of 
Stall-Fed Cattle in the Mandara Mountains of Northern Cameroon.” Unpublished 
Ph.D Dissertation, Dept. of Agricultural Economics, Michigan State University, 
East Lanring, Michigan. 

Holtrman, J.S. (1986). “Food Supply Disincentives Induced by Pricing Policies: A Case 
Study of Butchering and Retailing of Stall-Fed Cattle in the Mandara Mountains of 
Northern Cameroon.” Forthcoming Monograph. 

International Livestock Centre for Africa. (1982). Annual Report. Addis Ababa, 
Ethiopia. 

lahnke, H.E. (1982). Livestock Production Systems and Livestock Development in 
Tropical Africa. Kieler Wissenrchaftsverlag Yak, Gel. 

Kalff, H.E. & Wilson, R.T. (198%. “Livestock Production in Central Mali: The ‘Mouton 
de Case’ System of Smallholder Sheep Fattening.” Agricultural Systems, f&217- 
230. 

Lombin, C. & Abdullahi, A. (1977). Long-Term Fertilitv Studies at Samaru, Nigeria: II, 
Effect of Farm-Yard Manure on Mono-Cropped Cotton, Sorghum and Groundnuts 
and a Rotation of the Three Crops Under Continuous Cultivation. Samaru 
Miscellaneous Paper No. 72, Ahmadu Belle University, Zaria. 

Ludwig, H.D. (1968). “Permanent Farming on Ukaru: The Impact of Land Shortage on 
Husbandry Practices,” in Smallholder Farming and Smallholder Development in 
Tanzania: Ten Case Studies. Edited by H. Ruthenberg. Welforum Verlag, Munchen. 

Mohammadou, E. (198l). “Introduction historique BUY populations der Mows du 
Mandara.” MSUIUSAID, Mandara Mountains Research Report No. 13, Michigan 
State University, East Lansing, Michigan. 

Netting, R. M. (1965). “Household Organization and Internal Agriculture. The Kofyar 
Case,” Africa, 3wl22429. 



32 

Netting, R. M. (1968). Hill Farmers of Nigeria: Cultural Ecolow of the Kofyar of the 
Jo* Plateau. University of,Washington Press, Seattle, Washirigton. 

Padlewski, A. (1960). La Dynamique des principales populationr du Nerd-Carnero”,,. 
Cahier ORSTOM, Serie Sciences Humainer, Vol. 3, NO. 4, Paris. 

Republique d” Cameroun, Ministere de I’Econamie er d” Plan, Direction de la Statistique 
et de la Campatibilite Natianale, Bureau Ccnrral de Recensement. (1980). 
Recemement general de la population et de I’habitat d’avril. 1976. 

Schillhorn van Veen, T.W. (1980). “Notes and Obrervarions on the Livestock Secror in 
the Margui-Wandala Area of North Cameroon,” MSUlUSAlo Mandara M”“ntain 
Research Report No. 4, Departmenr of Agricultural Economics, Michigan State 
University, East Lansing, Michigan. 

Serres, H. (1969). “L’engrairsement des zebus dam la region de Tananarive selw 1~ 
technique d” ‘boeuf de fosse.“’ Revue d’E1evaR.e ef de Medicine Veterirmire der 
Pays Tropicaux, 22529-539. 

Shulman, R. (197%. “Strategy for the Advancement of Animal Traction in Mali.” 
USAIDlBamako. 

Thomas, D. & Addy, B.L. (1977). “Stall-Fed Beef Production in Malawi,” World Review 
of Animal Production 1323-30. 

Thomas-Peterhans, R. (1982). The Stratification of Livestock Production and Marketing 
in the Zinder Department of Niger. Center for Research on Economic 
Development (CRED), University of Michigan, Ann Arhar. 

Thys, E., oumar, 0. & Dineur, 8. (1983). “La Recherche Emboucl~e Bovine danr ler 
Montr d” Mandara Nord-Cameroon .” Rapport Final, Fends Specie, d’Actionr 
Rurakr (FONADER), prepared by the Centre National de F”rmetien 200technique 
et Veterinaire, Maroua, Cameroon. 

Toulmin, C. (1983). Herders and Farmers or Farmer-Herders and Herder-Farwerr. 
Pasroral Network Paper 15d, Overseas oevelapment Institute, London. 

Wardle, C. (1979). Pro.noting Cattle Fattening Among Peasants in Nicer. Pastaral 
Network Paper SC, Overseas Development Institute, London. 

White, 5. (1986). Pastoral Development Network Paper 21e, Overseas Develapment 
Institute, London. 

Zalla, T., Campbell, D.J., Holtzman, 3., Lev, L. 6r Trechter, o. (1981). Agricultural 
Production Potential in the Mandara Mountains in Northern Cameroon. MSU Rural 
Development Series Working Paper No. 18, Dept. of Agricultural Economics, 
Michigan State University, East Laming. 

Zalla, T. (1982). “Economic, Technical and Political Aspects of Small Holder Milk 
Production in Northern Tanzania.” Unpublished Ph.D Dissertation, Dept. of 
Agricultural Economics, Michigan State University, East Laming. 


