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ABSTRACT 

This study determined the socio-economic factors affecting the profitability of  sedentary pastorism production in 

Adamawa State of Nigeria.Two hundred agro-pastoralists were randomly selected in the study area in 2010/2011 

cropping season. Data collected were analysed using both descriptive and inferential statistics such as percentages 

and gross margin analysis. The study revealed an average of 52 years for the respondents with majority (80%) 

above 40 years. Years of experience in farming in the area showed that majority (86%)  having over 20 years. 

Majority of the respondents had household size of between 10 – 14 persons with an average of 12 persons. The 

educational status of the respondents revealed that 99%  had no formal education and had farm size of less than 

two hectares. The average farm size was found to be  2.75 ha.  Majority (82.55%) of the respondents practised 

animal herding and crop production.Two animal production enterprises were identified in the study area namely 

cattle/sheep /goat enterprise accounting for 71% and cattle/sheep/goat/poultry accounting for 29%. Ten cropping 

systems were identified, with maize being the dominant crop in the combinations. The main crop enterprise was 

maize/sorghum/cowpea accounting for 58% of the total hectarage allocated to crop production. Analysis of the 

profitability of the different enterprises revealed that the gross margin per livestock unit was N7,306/TLU/annum, 

while for the different crop combinations, it revealed that the maize/sorghum/rice/cowpea combination had the 

highest gross margin of N62,533.33/ha. The crop enterprise with the least gross margin was the 

maize/millet/cowpea combination with gross margin of N31, 150.00/ha. The conclusion from the foregoing is that 

even though a profitable venture, it is faced with the follwing challenges such as inadequate and high cost of 

inorganic fertilizers, high cost of paid labour. low fertility status of farm land, high cost of transportation and  

inadequate grazing land. It is recommended among others that the agro-pastoralist be educated in modern methods 

of agricultural production and also production input should be made more readly available. 

_________________________________________________________________________________________ 
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INTRODUCTION 

In large part of Africa, where agro-pastoral or mixed 

crop-livestock farming systems dominate with 

increasing priority. In many of these areas land is 

being degraded as a result of over-exploitation 

through expansion of cropland and increasing mixture 

of livestock, (Roeleveld and Broak 1996,Fitzhugh, 

1996) hence, there is urgent need for development of 

more intensive and sustainable farming systems. 

Additionally, rural population has increased slowly, 

while urban population has grown drastically with 

growth rate of about 3% per annum. It is projected 

that by 2020, human population in West Africa will 

reach about 370 million, of which 42% will live in 

rural areas and about 35% will be engaged in 

Agriculture (FAO, 2003). The result has been an 

increase in demand for cereals such as sorghum and 

millet, (which also produce residues for livestock), 

and a much increased urban demand for livestock 

products. Grazing land has also continued to diminish 

due to urbanization. These changes in land size and 

population pressure have had several impacts on 

livestock rearing. While the amount of lands under 

fallow or bush decrease (due to large number of 

farmers), the supply of crops residues that could be 

used as animal fodder increases, due to cultivation of 

cereals to meet increased urban and rural needs. In 

addition, there is increased demand for industrial raw 

material such as starches and brewing grains. The co-

existence of farming and large populations of 

livestock (agro-pastoralism) in the arid and semi-arid 

zones creates opportunities for beneficial and negative 

interactions. On the positive side, it has led to greater 

crop-livestock integration and increasing productivity. 

Contrarily, it has resulted in competition between 

animals and crops for land, labour and capital. It is not 

just livestock and cropland that are sharing space, but 

also cause different social conflicts among actor- 

herders and farmers, owners and non-owners of 

livestock, mobile, sedentary and semi-sedentary 

populations. Each group uses cropland and livestock 

to varying degrees, having come from different 

starting points and with different goals and assets. 

Although transhuman pastoralism is still the dominant 

system of cattle production in these regions, this 

traditional system is breaking down because of 
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population pressure in recent decades and cycles of 

low rainfall, drought and shortage of fertile land in the 

sahel (Tiffen, 2003). 

Many studies have shown the effects of socio 

econonic variables on efficiency in production with 

variying concequences (Parikh and Shah,1994; 

Ajibefun and Daramola, 1999; Bzugu, 1999; Ndaeyo 

et al., 2001; Alene and Hassan, 2003; Rahman, 2003). 

Sanni et al.,(2001) in their study of mixed farming 

systems among the Agro-pastoralist in Zaria Area of 

Kaduna State, Nigeria also found out that the system 

is profitable. Previous experiences in livestock 

management as reviewed by Dicko, et al., (1988) to 

identify constraints on livestock development, 

identified four main constraints on cattle production, 

while Morton and Martheman (1996) observed that 

agricultural extension services in Nigeria have centred 

around crop production and for the most part remain 

tied to the seasonal nature of cropping. Such a system 

is less useful for livestock production, with a year-

round production time-scale and unsynchronized 

product delivery (e.g. calving, lambing and Kidding) 

of different animals and herds. They suggested that 

for successful integration of crop and livestock 

systems, there is an urgent need to cross-train crop 

specialists in livestock production practices, and 

similarly for animal health/production specialist staff 

to be trained in crop production practices.  

The main objective of this study was to asses how the 

socio- economics variables affect the agro pastoralists 

in livestock – crop farming system in Adamawa State, 

Nigeria, as well as the profitability of the enterprise.  

 

METHODOLOGY  

 

The Study Area 

The study was carried out in Adamawa State in the 

North-eastern part of Nigeria where sedentary agro 

pastorism is prominant. The study area lies between 

latitudes 8
o
N and 11

o
N of the equator and longitudes 

11.5
o
E and 13.5

o
E of the Greenwich Meridian 

(Adebayo, 1999). The major vegetation formations in 

the State are Southern Guinea Savannah, Northern 

Guinea Savannah and the Sudan Savannah. Within 

each formation is an interspersion of thickest tree 

savannah, open grass savannah and finging forests in 

the river-valley. Majority of the people are farmers, 

cultivating different variety of crops and rearing  

animals.  

 

Sampling and Analytical Technique  

 

A simple random sample of 200 sedentary agro 

pastoralist were selected from 20 villages of the State 

based on probability proportional to size. Data 

collected were analyzed using descriptive statistics for 

the socio economic attributes while the budgetary 

technique was used to determine the profitability of 

production.  

 

Budgetary Technique 

Gross-margin analysis was employed to determine the 

profitability of livestock- crop integration as modified 

and used by Sanni, et al., (2001), 

GM = TR – TVC .......................... (1) 

Where, 

GM  = Gross margin of household (N/ha)  

TR  = Total revenue (N/ha) 

TVC = Total variable cost (N/ha) 

The gross margin analysis was used based on the 

proxy that the fixed costs of production are negligible 

(Iheanacho and Onor, 2002). The fixed costs in 

livestock-crop production mix consist of the costs of 

feeding and water troughs for livestock. The variable 

costs include cost of family and hired labour, seed, 

fertilizer, agro-chemicals, farmyard manure, 

supplementary feeds, drugs and veterinary services. 

The major components of total revenue include crops 

and livestock sales, milk, hiring out work animal, and 

livestock (including value of manure). The livestock is 

converted to a common denominator for analysis 

using the conversion factor inTable 1. 

 

Table 1. Livestock Conversion for various Animals 

Class of livestock 

Tropical Livestock  Unit 

(TLU) Equivalent 

Males Females 

a. Cattle   

 Calves 0 – 1yr                                                        0.25 0.25 

 Weaners and yearlings 1 – 2 yrs                            0.34 0.34 

 Above 2 – 3yrs old                                                 0.80 0.75 

 Above 3 years old                                                    1 1 

b. Sheep 0.1 0.1 

c. Goats 0.1 0.1 

d. Fowls   0.01 0.01 

Source: Williamson and Payne (1965) as cited by Okike 2002 
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RESULTS AND DISCUSSION 

 

Socioeconomic Characteristics of the Respondents  

The socio-economic ccharacteristics of the farmers 

revealed that while majority (84%) of the respondent 

were over 40 years with a mean age of 52 years. This 

can be attributed to the ownership structure of animals 

by the Fulani’s, where ownership is mostly centered 

around the household head who in most cases are 

elderly. Therefore adopting new scientific methods 

could be more difficult for these category of farmers. 

The number of years of settlement of the agro-

pastoralist should translate into significant level of 

specialization and expertise in agricultural production 

as it could stimulate willingness in the respondents to 

adopt measures that could improve productivity, 

production and overall efficiency in agricultural 

production. Comparable findings were those obtained 

by Kurkalova and Jensen (2000), Fasasi (2007) and 

Shehu et al., (2007) who reported significant 

relationship between farmers productivity with 

farming experience. Here also the mojority of the 

farmers had experience of over 21 year with a mean of 

32 years. The study indicated that mojority of the 

household had a family size of 10-14 (56.5%), this 

could not be far from the culture and tradition of the 

Fulanis who are predominantly muslims and the 

practice of polygamy is common, therefore it is 

expected that the size of the family here be large. Also  

ownership of animals is a form of responsibility that is 

usually associated with marriage.  

 

Table 2a: Socio- economic Distribution of Respondent 

Variable Frequency  Percentage (%) 

Age (ranges in years) 

21-30 

 

18 

 

9.0              

31- 40 13 6.5 

41- 50 27 13.5 

51- 60 96 48.0 

Above 60 46 23.0 

Total 

Mean 

Farming experience (ranges in years) 

1 - 10 

11 - 20 

21 - 30 

31 – 40 

Above 40 

Total 

Mean 

Household Size 

1 – 5 

6 – 10 

11 – 15 

Above 15 

Total 

mean 

Farm Size (Hectares) 

Less than 2.0 

2.1 – 4.0  

4.1 – 6.0 

Above 6.0 

Total  

Mean 

200 

52 years 

 

10 

17 

70 

61 

42 

200 

32 years 

 

1 

48 

112 

39 

200 

12 

 

98 

62 

25 

15 

200 

2.75 

 

100 

 

 

5.0 

8.5 

35.0 

30.0 

21.0 

100 

 

 

0.5               

24.0 

56.5 

19.0 

100 

 

 

49.0              

31.0 

12.5 

7.5 

100 

Source: Field survey, 2011 

 

The ability to accept scientific innovation is easier 

when the respondents are literate in the western form 

of education as put forwad by Njoku (1991) who 

observed that years of formal education have a 

positive influence on the adoption of innovation by 

farmers. Agom et al., (2009) and Abubakar et al., 

(2009) also made similar deductions but from the data 

of this study it can be seen that almost all the 

respondents (99%) did not have any form of formal 

education while only 1% attained primary school. This 

scenerio can have a negative impact on the 

respondents particularly in the ability to accept new 

and proven practices in agricultural production. The 

farmers in the study area given the results reveaved 

that they are operating under small scale (49% 

between 2.1 – 3.9 hectares) which many studies have 

shown is not efficient in the utilisation of 

resources(Maurice, 2004; Awoke and Okorji, 2004; 

Idiong et. al., 2006 and Shehu et. al., 2007). A herd in 

the study area  usually consist of 40-45 calttle 

irrespective of sex or age known as ‘tokke’ in Fulfulde 

or ‘garke’ in Hausa. It should be noted that the 
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primary animal composition of the livestock for the 

agro-pastoralist here is cattle. Thus, the herd is not 

segregated based on other livestock. From the study it 

was observed that the average cattle holding was 84 

animal accounting for about 54% of the respondents. 

For sheep and goats the average holding was 15 

animal accounting for 63% and 58%  respectively, the 

figures suggest small scale production level. Result of 

this study reveals that majority of the respondents 

(79.5%) relied on the  community in one way or the 

other for source of land for grazing and also the type 

of implement used in agricultural here for production 

shows the level of sophistication of the production 

system and is also an indication of the scale of 

production with 84% using ox-drawn plough. 

 

 

Table 2b: Socio- economic Distribution of Respondent 

Variable Frequency  Percentage (%) 

Type of labour used 

Hired labour alone 

Both family and hired labour 

Total 

Implement used in cultivation 

Ox-drown plough 

Tractor, ox-drawn plough & hoe 

Tractor & hoe 

Total 

Land ownership 

Community  

Inheritance 

Purchase 

Lease/rent  

Community/rent 

Community/inheritance 

Community purchase 

 

28 

172 

200 

 

168 

11 

21 

200 

 

87 

8 

1 

34 

46 

18 

6 

200 

 

14.0 

86.0 

100 

 

84.0 

 5.5 

10.5 

100 

 

43.5 

4.0 

0.5 

17.0 

23.0 

9.0 

3.0 

100 

Source: Field Survey, 2011 

 

Major Cropping  and Animal Combination. 

Though the results of the study revealed that almost all 

the respondents had no formal education, their risk 

management technique could be based on the 

diversification component in different animal 

combination. Also, the availability of the small animals 

in the household provides easy access to cash in times 

of need. The animal combinations that were 

predorminant in the study area were cattle, sheep and 

goat constituting about 71%, while cattle, sheep, goats 

and poultry constituted 29% .The yearly sequence and 

spatial arrangement of crops on a given area is termed 

cropping systems. The objective of any cropping system 

is efficient allocation of all resources. The study 

revealed ten (10) cropping systems among the 

respondents with maize crop been the main crop around 

which other crops form the mixture and also none of the 

respondents practiced sole cropping this is becouse 

maize is the staple food crop of the study area and it is 

easier to manage than other crops in the area. 

Maize/sorghum/cowpea enterprise accounted for a 

greater percentage (54%) and a greater hectarage 

allocation (58.4%), while the least practiced cropping 

pattern is the combination of 

maize/sorghum/rice/millet/cowpea that was practiced by 

only 1% of the respondent and accounted for  0.2% of 

the total hectarage allocated. Diversification in 

production is a means to spreading risks and assurance 

of stable income. Mixed croping is a form of such 

measures (Norman,1974; Abalu, 1976). 

 

             Table 3: Distribution of Respondents based on Average Animal Composition        

Type of Animal Frequency* Percentage of flock Mean number of 

Animals 

Cattle 107 53.5 84 

Sheep 

Goat  

126 

116 

63.0 

58.0 

15 

15 

 Source: Field survey, 2011 
*Multiple responses 
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               Table 4: Animal Mixture Ownership of the Respondents        

Type of Animal Mixture  Frequency Percentage 

Cattle, sheep and goats  142 71 

Cattle, sheep, goats and poultry  58 29 

Total 200 100 

Source: Field survey, 2011 

 
        Table 5:  Distribution of Respondents by Major Cropping Combinations and Hectarage Allocation 

Major Cropping Combinations 

Respondents Land allocated (Hectares) Average  

No % No % Farm size 

(Hectare) 

Maize/Sorghum                                     41 20.5 102.00 18.8 2.49 

Maize/Sorghum/Cowpea                     108 54.0 319.67 58.4 2.96 

Maize/Sorghum/Millet                            1 0.5 1.00 0.1 1.0 

Maize/Sorghum/Rice                             13 6.5 47.50 8.7 3.7 

Maize/Millet/Cowpea                              1 0.5 2.00 0.2 2.0 

Maize/Rice/Cowpea                                 1 0.5 2.00 0.2 2.0 

Maize/Sorghum/Rice/Cowpea              21 10.5 53.00 9.7 2.52 

Maize/Sorghum/Rice/Millet                   11 5.5 13.00 2.4 1.18 

Maize/Sorghum/Millet/Cowpea           2 1.0 7.00 1.3 3.5 

Maize/Sorghum/Rice/Millet/Cowpea    1 0.5 2.00 0.2 2.0 

               Total      200 100 549.17 100 2.75 

Source: Field survey, 2011 

 

 

Gross Margin (GM) Analysis. 

 

Livestock Eenterprises 

Gross margin technique was used to determine the  

profitability of both the crop and livestock enterprises 

associated with the agro-pastoralist. All livestock and 

animals were converted to the Livestock standard unit 

(LSU) to arrive at a uniform parameter for analysis. 

There are two production cycles per year for the agro- 

pastoralists. The gross margin per TLU/annum on the 

average was N7,330 with an average variable cost of 

N 3,586. The replacement of the animals constituted 

the highest cost (50%) of TVC. This is followed by 

cost of hired labour which accounted for 20% and 

followed by crop residue 7.45%. The least cost 

component of the agro-pastoralist in the livestock 

husbandry is the cost of veterinary services about 5%. 

This could also be attributed to the low level of 

education of the respondents and also low access to 

veterinary services as such low level of adopting 

scientific methods of caring for their animals.   

 

Table 6: Costs and returns associated with crop production 
Variable Cost(N) Crop Enterprises   

 A B C D E F G H I J 

Variable Items 

Fertilizer:  

Seeds:    
Hired labour: 

Agro chemical:  

Empty sacks:  
Transportation: 

TVC: 

TVC/ha: 

Returns: 

GR:  

GR/ha: 
GM:  

GM/ha: 

 

728,800 

309,900 
764,200 

41,900 

105,800 
82,500 

2,033,100 

19,932 
 

7,673,450 

75,229.90 
5,640,350 

55,297.55 

 

2,258,100 

1,365,700 
2,533,500 

175,000 

261,500 
283,000 

6,876,8002 

1,512.18 
 

21,340,100 

66,756.66 
463,300 

45,244.47 

 

20,000 

7,800 
24,000 

0.00 

:2,000 
6,000 

59,800 

59,800 
 

102,000 

102,000 
42,200 

42,200 

 

421,500 

164,600 
375,700 

54,700 

26,300 
30,000 

1,072,800 

22,585 
 

3,912,000 

82,357.89 
2,839,200 

59,772.63 

 

18,500 

7,800 
32,000 

0.00 

10,000 
6,000 

74,300 

37,150 
 

136,500 

68,250 
62,300 

31,150 

 

 

26,000 

12,000 
17,000 

0.00 

1,600 
2,000 

58,600 

14,650 
 

227,500 

56,880 
168,900 

42,225 

 

 

534,600 

310,500 
608,500 

130,800 

47,500 
53,700 

1,685,500 

31,800 
 

4,999,666.67 

94,333.33 
3,314,166.67 

62,533.33 

 

279,000 

145,300 
271,200 

9,900 

33,700 
36,000 

775,100 

59,623 
 

1,294,500 

99,580 
519,500 

39,960 

 

33,000 

:21,500 
62,500 

0.00 

4,000 
3,000 

124,000 

17,714 
 

452,800 

64,690 
238,900 

46,980 

 

14,500 

16,300 
16,300 

16,000 

1,800 
3,500 

52,100 

26,050 
 

162,333.33 

81,166.67 
110,233.33 

55,116.67 

Source: Field survey, 2011 

 

Crop Eenterprises 

Ten different crop enterprises were identified in the 

study with maize/sorghum/rice/cowpea combination 

having the highest gross margin of N62,533.33/ha and 

a TVC/ha of N31,800.00/ha. It was also obsevered 

that hired labour cost constituted the highest 

contribution to the total variable cost accounting for 

36.7%,  while cost of inorganic fertilizer accounted for 

31.7% . The staple food for the study area mostly 

includes maize, sorghum and rice.  
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Table 7: Percentge share of variable cost items to total variable cost for crop production 

Variable cost(N) % Share of total variable cost   

 A B C D E F G H I J 

Variable Items 

Fertilizer:  

Seeds:    

Hired labour: 

Agro chemical:  

Empty sacks:  

Transportation: 

 

35.8 

15.2 

37.6 

2.1 

5.2 

4.1 

 

32.8 

19.9 

36.8 

2.5 

3.8 

4.1 

 

33.5 

13.0 

40.2 

0.0 

3.3 

10.0 

 

39.3 

15.3 

35.0 

5.1 

2.5 

2.8 

 

24.9 

10.4 

43.1 

0.0 

13.5 

8.1 

 

44.4 

20.5 

29.0 

0.0 

2.7 

3.4 

 

31.7 

18.4 

35.7 

7.8 

3.2 

3.12 

 

36.0 

18.7 

35.0 

1.3 

4.3 

4.7 

 

27.9 

31.2 

30.7 

0.0 

3.5 

6.7 

 

26.6 

17.3 

50.4 

0.0 

3.2 

2.4 

Source: Field survey, 2011 
Key: A = Maize/Sorghum 

B = Maize/Sorghum/|Cowpea 

C = Maize/Sorghum/Millet 
D = Maize/Sorghum/Rice 

E = Maize/Millet/Cowpea 

F = Maize/Rice/Cowpea 
G = Maize/Surghum/Rice/Cowpea 

H = Maize/Surghum/Millet//Cowpea 

I = Maize/Surghum/Rice/Millet 
J=Maize/Surghum/Rice/Millet/Cowpea

 

Production Constraints of the Agro-pastoralists 
Agricultural production in Africa is bedeviled by a lot 

of challenges and the agro-pastoralists in Nigeria are 

not spared. The agro-pastoralists of Adamawa State 

are faced with the following as problems that affect 

their optimal production (Table 9). About 50% of the 

respondents ranked inadequate and high cost of 

fertilizer as the first in the ranking according to 

severity. The reason for this could be the non 

availability of the input on time in most of the 

goverment subsidsed sources. This is followed by high 

cost of paid labour, while low fertility of the soil was 

ranked third. 

 

Table 8: Costs and Returns Associated with Livestock Production / TLU/Cycle 

Items                                                       Cost (N)   ‘000      % Contribution to Cost 

Variable Items:   

Hired labour               5,000 20.59 

Crop residue                3,042 12.53 

Salt/suppliments          1,810 7.45 

Veterinary services         1,212 4.99 

Replacement    11,676 48.07 

Other cost  (E.g payment for darmages)                 1,558 6.41 

TVC 24,289 - 

AC/TLU 1798.10 - 

Returns:   

GR   73,802 - 

GM  49,513 - 

TLU  13508.08 - 

GM/TLU/Cycle  3.665 - 

Source: Field survey, 2011 

  

      Table 9: Distribution of Respondents based on Constraints Associated with Livestock- Crop Farming System. 

Constrains Frequency %* Ranking 

Inadequate and high cost of fertilizer                                     98 49.00 1 

High cost of paid labour                                                          96 48.00 2 

Low fertility status of farm land                                            93 46.50 3 

High cost of transportation                                                    81 40.50 4 

Lack of adequate grazing land                                              69 34.50 5 

Clashes with  pastoralists                                                          55 27.50 6 

Lack or inadequate water during the dry season               39 19.50 7 

High cost of agrochemicals (herbicide & 

pesticide)              

37 18.50 8 

Drought/floading                                                                     26 13.00 9 

Insecurity for life and property                                            20 10.00 10 

Lack of improved seeds                                                           15 7.50 11 

Attack by pests and diseases                                                      5 2.50 12 

High cost of supplimentary feeds                                           3 1.50 13 

Source: Field survey, 2011 

*Multiple responses existed hence  > 100% 
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CONCLUSION AND RECOMMENDATIONS 

Agro-pastoralism in Adamawa State is a well 

established enterprise given the number of years it has 

been practiced, though the scales for both animal 

holding and crop production are rather small. It can be 

concluded that the agro-pastoralis in the study area 

have little formal education, their deversification both 

in livestock and crop production gives a good 

indication of risk management. Moreover  the result of 

the GM for all the enterprises gave a positive result 

indicating that the agro-pastoralist operates a 

propiftable venture in the study area. The results of the 

gross margin analysis revealed that the best yeilding 

crop combination are the maize/Sorghum/rice/cowpea 

and the maize/sorghum/rice, while 

cattle/sheep/goat/poultry combination  was the best for 

livestock production. Therefore it is recommended 

that the agro-pastoralist should be encourage to 

practice these combinations. It was also observed that 

the agro-pastoralist are operating small scale 

production. This can be seen from their size of farm 

holding to the type of implement used. Therefore they 

should be encouraged thorugh extension education to 

increase their scale and use modern tools for improved 

output. Chemical inputs such as inorganic fertilzers 

and other agrochemicals should be made more 

available to the agro-pastoralist through an efficient 

private public partership.  
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