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ABSTRACT 8 
Aims: To examine the income diversification activities and sustainable land management practices 9 
among rural cassava-based farmers in Imo State, Nigeria. 10 
Study Design: Primary data collection. 11 
Place and Duration of Study: Michael Okpara University of Agriculture, Umudike, Pre-requisite 12 
study, Post-Graduation in Agricultural Resource and Environmental Economics, between August 13 
2017 and January 2018. 14 
Methodology: Data were collected using well-structured questionnaire, administered to rural 15 
cassava-based farmers. Multi-stage and purposive sampling techniques were employed, and one 16 
hundred and twenty (120) farmers were randomly selected for the study. Data collected were 17 
analyzed using descriptive statistics, Sustainable Land Management Index, Probit model and Inverse 18 
Herfindahl–Hirschman Diversity Index. The sustainable land management index (SLMI) was 19 
constructed from twelve (12) different sustainable land management indicators based on the 20 
sustainable practices prevalent in the study area.  21 
Results:  22 
Results showed that cassava-based production was dominated by female farmers (63.33%) with 23 
mean age of 46, married (70.00%) with mean household size of 6 persons. The Inverse Herfindahl-24 
Hirschman Diversity (IHHD) results showed that 87.50% of rural cassava-based farmers diversified 25 
their income base into other income-generating activities namely, off-farm and/or non-farm activities. 26 
The mean naira value for on-farm income was N 130,646.2k, while that of off-farm and non-farm were 27 
N 20,554.17k and N 78,333.33k, respectively. Cassava-based farmers diversified mostly into non-28 
farm activities together with their on-farm activities, with a mean annual income (in naira) of 29 
N244,333.60k. The probit analysis showed that off-farm and non-farm activities have positive and 30 
significant effects on sustainable land management practices. The off-farm and non-farm activities 31 
encouraged the rural cassava-based farmers to adapt sustainable land management practices. 32 
However, doubling farmer’s engagement to off-farm activities (off-farm2) had a negative effect on 33 
sustainable land management, indicating that doubling their engagement to off-farm activities 34 
empowers farmers to adapt unsustainable labour-saving practices such over use of agrochemicals 35 
(herbicides, inorganic fertilizers and insecticides), due to drudgery and exhaustion as they allocate 36 
more of their labour services to another farmer’s farm.  37 
 38 
Conclusion: In order to improve the adoption and adaption of sustainable land management 39 
practices, and reduce the drudgery in cassava production as farmers diversify more into off-farm 40 
activities, sustainable labour-saving technologies and practices such as conservation tillage and 41 
simple tools that reduce labour requirement in cassava production, save time and energy, were 42 
recommended. More lands should be allocated to cassava farmers, as farm land diversity will facilitate 43 
the adoption and adaption of sustainable land management practices such as fallowing and crop 44 
rotation that increase productivity by replacing fallow periods with growing different crops that 45 
replenish soil nutrients. 46 
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1. INTRODUCTION 49 
Agriculture serves as a reliable source of food for the rural poor (Ojiako, Tarawali, Okechukwu & 50 
Chianu, 2016), and a critical component of income-generating activities. As a result of the high-risk in 51 
agriculture, low agricultural productivity and low rural farm income, Frelat et al, (2016) call for 52 
measures beyond agricultural production and diversification of employment sources. Rural farmers 53 
diversify into other income sources due to limited resources to provide a sufficient means of livelihood 54 
(Minot et al., 2006). Diversification is the scope and combination of activities and choices (Liu & Liu, 55 
2016), and increases the chances of economic growth and survival of individuals (Mphande, 2016). It 56 
refers to income generating activities of rural individuals regardless of the sector or location (Brandth 57 
& Haugen, 2011; Loison & Loison, 2016; Martin & Lorenzen, 2016). There are three broad categories 58 
of farm income-generating activities, namely, on-farm, off-farm and non-farm activities (Ellis & 59 
Freeman, 2004; Sherren, Loik & Debner, 2016). The diversification activities are also classified by 60 
sector as farm or non-farm or by location as on-farm or off-farm (Bowen & De Master, 2011; Loison & 61 
Loison, 2016), representing important diversification activities of farmers to cope with the changing 62 
economic framework conditions (Weltin et al., 2017). Diversification activities are undertaken by 63 
farmers to generate additional income to that of the farmer’s main agricultural activities (Assan & 64 
Beyene, 2013). On-farm income-generating activities involve commitment to farming (crop and 65 
livestock production), off-farm income involves income from agricultural activities that take place 66 
outside the farmer’s own farm, such as local daily wage labour in return for cash payment or the 67 
agricultural work at another farmer’s farm. Non-farm income-generating activities take place outside 68 
the agricultural sector, such as handicraft activities (carpentry, house mudding, weaving, etc), petty 69 
trading and remittance transfers. In Nigeria, off-farm and non-farm activities have become an 70 
important component of income diversification activities among rural farmers (Adepoju & Obayelu, 71 
2013), especially rural cassava-based farmers in the Southeast zone of Nigeria. 72 
 73 
Cassava (Manihot esculenta Crantz), a starchy root crop, is a source of income-generating activities 74 
in Nigeria. The country is the world’s leading cassava producer, with about 21 percent share in the 75 
global market (Food and Agriculture Organization, 2013). Rural cassava-based farmers engaged in 76 
off-farm and non-farm activities for additional income. Income from working off the farm can facilitate 77 
the acquisition of farm inputs or the adaption of new technologies (Anang, 2017). Income from off-78 
farm and on-farm sources affects farmer’s decision to adapt sustainable land management practices 79 
(Kassie, 2017). Sustainable land management refers to the adoption of land-use systems that through 80 
appropriate management practices enable land users to maximize the economic and social benefits 81 
from the land while maintaining or enhancing the ecological support functions of the land resources 82 
(Liniger et al., 2011). Sustainable land management refers to practices that do not degrade the soil or 83 
contaminate the environment while providing support to human life (Greenland, 1994), sustaining 84 
ecosystem services and livelihoods (World Bank, 2006), and restoring soil fertility (International Fund 85 
for Agricultural Development, 2011). Sustainable land management practices contribute to improving 86 
soil fertility and structure, adding high amounts of biomass to the soil, causing minimal soil 87 
disturbance, conserving soil and water, enhancing activity and diversity of soil fauna, and 88 
strengthening mechanisms of elemental cycling (Woodfine, 2008). This in turn translates into better 89 
plant nutrient content, increased water retention capacity and better soil structure, potentially leading 90 
to higher yields and greater resilience, thus contributing to enhancing food security and rural 91 
livelihoods (Food and Agriculture Organization, 2009). Unsustainable management of agricultural 92 
soils depletes soil organic carbon (Barua & Haque, 2013; Rinivasarao et al., 2014), and triggering 93 
land degradation (Cerdà et al., 2009; Borelli et al., 2013; Haregeweyn et al., 2013; Jones et al., 2014; 94 
Zdruli, 2014). 95 
 96 
Intergovernmental Panel on Climate Change (IPCC, 2007) categorized sustainable land management 97 
practices into agronomic practices which include, use of cover crops, improved crop or fallow 98 
rotations, improved crop varieties, use of legumes in crop rotations; integrated nutrient management 99 
involving increased efficiency of nitrogen fertilizer, organic fertilization (use of compost, animal and 100 
green manure); tillage and residue management which include incorporation of crop residues, 101 
reduced/minimum/zero tillage; water management practices which include irrigation, bunds/ ridge 102 
system, terraces, contour farming, water harvesting; and agroforestry practices which include live 103 
barriers, fences, crops on tree-land and trees on cropland. Crop rotations and intercropping designed 104 
to ensure differential nutrient uptake and use enhance soil fertility, reduce reliance on chemical 105 



 

 

fertilizers, and enrich nutrient supply to subsequent crops (Conant, 2010). Cassava can be grown 106 
successfully under no-till (zero-tillage) to give the optimum growth and yield required of the crop, while 107 
conserving the soil physical properties (Fasinmirin & Reichert, 2011). Organic fertilization (compost 108 
and animal manure) is widely found to have positive effects on the yields. It enhances inputs of 109 
nitrogen through nitrogen-fixing plants that are not harvested (green manure), and is the key to 110 
maximizing production and ensuring long term sustainability of agricultural systems (Fageria, 2007; 111 
Hansen et al., 2007). 112 
 113 
Farmland is a valuable asset for the rural poor, and diversifying to off-farm and/or non-farm activities 114 
reduces the intensity of agricultural land cultivation. Off-farm employment reduces environmental 115 
stress, which is beneficial for keeping sustainable achievements (Ito et al. 2016). Continuous 116 
cultivation of the same land without appropriate and sufficient management lead to soil degradation 117 
(Kebede et al., 2013).Garibaldi et al. (2016) argued that farmers with higher non-farm income are 118 
greater adapters of better land management practices. On the contrary, Imfeld and Vuilleumier (2012) 119 
asserted that high non-farm income increases the probability to adapt unsustainable practices such 120 
as purchase and over use of agro-chemicals. Unsustainable land management practices and low 121 
farm income are the major problems of agricultural sector in Nigeria (Daudu et al., 2016), and the type 122 
of income-generating activities engaged by rural farmers affect the rural land management system. 123 
Therefore, this paper examined the income diversification activities and sustainable land management 124 
practices among rural cassava-based farmers in Imo state. The specific objectives were to: 125 

i. examine the socioeconomic characteristics of rural cassava-based farmers in the study area,  126 
ii. identify the sustainable land management practices adopted and adapted by farmers in the 127 

area,  128 
iii. determine the extent of farmer’s income diversification and the corresponding income levels, 129 
iv. determine the effects of income diversification activities on sustainable land management 130 

practices in the area, 131 
v. identify the factors constraining farmers from adapting sustainable land management 132 

practices in the area 133 
Hypothesis of the Study 134 
The null hypothesis tested was that: 135 

i. Income diversification activities of rural cassava-based farmers have no significant effect on 136 
sustainable land management practices in the area. 137 

 138 
2. METHODOLOGY 139 
2.1 Study Area 140 
Imo State is in the South-East zone of Nigeria. The state is made up of twenty-seven Local 141 
Government Areas. Imo State lies between Latitude 5°12ʹ and  5°56ʹ North of the Equator and 142 
between Longitudes 6°38ʹ and 7°25ʹ east of the Greenwich meridian. The state is bordered by Abia 143 
State on the east, by the River Niger on the West, by Anambra State to the north and River State to 144 
the south (Imo State Government, 2001). Imo State occupies a land mass of about 5,530 km2 with a 145 
total population of approximately 3.93 million persons (NPC, 2006). The State has two dominant 146 
seasons, that is, rainy and dry seasons. Rainfall is between April and October, while the dry season 147 
starts from November to early March. Agriculture is assumed to be one of the major sources of 148 
income of most of rural dwellers. The major food produce include cassava, yam, cocoyam, maize, and 149 
melon. 150 
2.2 Analytical Techniques 151 
Well-structured questionnaire were administered to rural cassava-based farmers in the area. Multi-152 
stage and purposive sampling techniques were employed, and one hundred and twenty (120) farmers 153 
were randomly selected for the study. Data collected were analyzed using descriptive statistics, 154 
Sustainable Land Management Index (SLMI), Probit model and Inverse Herfindahl–Hirschman 155 
Diversity (IHHD) Index. The sustainable land management index (SLMI) was constructed from twelve 156 
(12) different sustainable land management indicators based on the sustainable practices prevalent in 157 
the study area. The indicators were contour bund, mixed and intercropping, mulching, use of cover 158 
crops, use of legume crops in rotation, crop rotation, incorporation of crop residues, compost and farm 159 
manure, minimum tillage, terracing, crops cultivation on tree-land, and fallowing and fallow rotation. 160 
The levels to which the farmers adapt these sustainable land management practices were measured. 161 
These were then added and divided by twelve (12) to determine the Sustainable Land Management 162 
Index (SLMI) for each farmer. The SLMI is stated as (Kassie, 2017): 163 
 164 
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Where,  165 
SLMIi = Sustainable land management index for the ith farmer 166 
Si = Sustainable land management practices adapted by the ith farmer. 167 
A cutoff point was derived to specifically classify farmers that adapt up to 50% or above of the 168 
sustainable land management practices. That is, ܵܫܯܮ௜ 	൏ 0.5	is an indication that the ith farmer 169 

adapted other land management technique that are not sustainable, while ܵܫܯܮ௜ 	൒ 0.5 implies that 170 
the ith farmer adapted sustainable land management practices. This then forms the dependent 171 
variable (dichotomous variable) coded as: 172 
௜ܫܯܮܵ                                      	൏ 0.5			 ൌ൐ 					0	ሺ݈ܾ݁ܽ݊݅ܽݐݏݑݏ݊ݑ	ݏ݁ܿ݅ݐܿܽݎ݌ሻ 173 

௜ܫܯܮܵ 	൒ 0.5				 ൌ൐ 			1	ሺ݈ܾ݁ܽ݊݅ܽݐݏݑݏ	ݏ݁ܿ݅ݐܿܽݎ݌ሻ 
Considering the fact that the income diversification activities may affect the land management system 174 
of the farmer, a rational farmer chooses among the mutually exclusive income diversification activities 175 
that could offer the maximum utility (Yizengaw et al., 2015). The income diversification activities were 176 
grouped into three major activities which include on-farm, non-farm, and off-farm activities. On-farm 177 
activities involve income derived from cassava-based production. Off-farm activities involve income 178 
derived from agricultural activities that take place outside the farmer’s own farm or the agricultural 179 
work at another farmer’s farm; while non-farm activities involve income derived from activities that 180 
take place outside the agricultural sector. The extent of income diversification was determined using 181 
the Inverse Herfindahl-Hirschman Diversity (IHHD) index, stated as (Ellis & Freeman, 2004): 182 
.  183 
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Where, 184 
IHHDi  = Inverse Herfindahl-Hirschman Diversity index of the ith farmer 185 
ܽ௜  = Income from the ith activity of the jth farmer (Naira) 186 

௝ݕ  = Total income of the jth farmer (Naira) 187 
The ith cassava-based farmer is considered to be diversified in its income sources if IHHD >1, and if 188 
IHHD =1, the farmer is not diversified in its income sources. The overall extent (in percentage) of 189 
cassava-based farmers’ diversification was measured as: 190 
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Where, 191 
EID = Overall extent of income diversification by cassava-based farmers (percentage). 192 
n = Number of farmers with IHHD index > 1 193 
N = sample size. 194 
However, the effect of income diversification activities on sustainable land management practices was 195 
determined using the Probit model. Given the sustainable land management index, the cassava-196 
based farmer is observed adapting sustainable land management practices if ݕ௜

∗ crosses the 197 
threshold value 0. That is,  198 
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This is stated as: 201 
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The probit model is specified as: 203 
௜ݕ                      

∗ ൌ ௜ݔߚ	 ൅	 ௜ܷ                                                                           (3) 204 
The marginal probability for a non-dichotomous variable, is defined by the partial derivatives of the 205 
probability that yi = 1 with respect to that variable. For the jth explanatory variable, the marginal 206 
probability is stated as: 207 
 208 
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Where, 209 
 ௜ =  Observed dichotomous dependent variable (1, when ith farmer adapts SLMP and 0, 210ݕ
 otherwise); 211 
௜ݕ 
∗ =  Underlying latent variable;  212 

 ௝  =     Vector parameter estimate of jth variable;  213ߚ

௜ܺ =  Vector exogenous variables, which are the on-farm, off-farm and non-farm activities.  214 

߮ሺ. ሻ = Distribution function for the standard normal random variable 215 
X1 = Income derived from on-farm activities (naira) 216 
X2 = Income derived from off-farm activities (naira) 217 
X3 = Income derived from non-farm activities (naira) 218 
X4 = income from on-farm2 activities (naira) 219 
X5 = income from off-farm2 activities (naira) 220 
X6 = Income derived from non-farm2 activities (naira) 221 
Ui =   Standard normally distributed error term,      222 
 223 
3. RESULTS AND DISCUSSION 224 
3.1 Socioeconomic Characteristics of cassava-based farmers 225 
Table 1 shows the socioeconomic characteristics of cassava-based farmers in the area. Results 226 
showed that the mean age of farmers was 46 years. This is an indication that cassava-based farmers 227 
in the state are at their younger and active age. This implication is that at this youthful age, farmers 228 
can easily diversify into other income sources. This is in line with Ohen et al. (2014) who reported that 229 
farmers within the age range of 41 to 50 years are active, more receptive to innovation and could 230 
withstand the stress and strain involved in crop production. Results also showed that majority 231 
(68.33%) were female farmers. This implies that cassava production is mostly dominated by female 232 
farmers in the state, as asserted by Forsythe et al. (2016) that cassava is a women’s crop. Results 233 
showed that majority (70.00%) of the farmers were married, with mean household size of 6 persons. 234 
This implies that most married female-headed farmers in cassava production have more family labour 235 
to enhance production and reduce the cost of hired labour. Majority of the farmers (55.83%) had 236 
secondary education. This is an indication that cassava-based farmers had training in formal 237 
education. The implication is that increase in literacy level of these farmers exposes them to 238 
sustainable techniques in cassava production, and increases the opportunity to engage in activities 239 
other income generating activities as reported by Seng (2015). Results showed that the mean 240 
experience in cassava production was 23 years. It implies that farmers have more years of experience 241 
in cassava production. Increase in experience of farmers improves their technical know-how in crop 242 
production and income earning activities. More experienced farmers adapt sustainable land 243 
management techniques to improve soil fertility, minimize the use of highly expensive practices and 244 
labour intensive techniques. Majority (64.17%) had no access to credit, and only 43% belonged to a 245 
cooperative society.  Results showed that majority (89.17%) had no contact with extension agents. 246 
 247 
 248 
 249 
Table 1: Socioeconomic characteristics of cassava-based farmers in the Area 250 
Variables freq  %  ഥࢄ
Age (years) 

a. 21-30 
b. 31-40 
c. 41-50 
d. 51-60 
e. 61-70 

 
7 
22 
57 
26 
8 

 
5.83 
18.33 
47.50 
21.57 
6.67 

46 

Sex 
a. Male 
b. Female 

 
38 
82 

 
31.67 
68.33 

 

Marital Status 
a. Married 
b. Single 

 
84 
36 

 
70.00 
30.00 

 

Household Size   6



 

 

a. 1-4 
b. 5-8 
c. 9-12 

22 
86 
12 

18.33 
71.67 
10.00 

Education 
a. primary 
b. secondary 
c. tertiary 
d. none 

 
38 
67 
6 
9 

 
31.67 
55.83 
5.00 
7.50 

 

Years of Experience
a. 1-10 
b. 11-20 
c. 21-30 
d. 31-40 

 
11 
31 
57 
21 

 
9.17 
25.83 
47.50 
17.50 

23

Access to Credit 
a. Yes 
b. No 

Cooperative Membership 
a. Yes 
b. No 

Extension Contact 
a. Yes 
b. No 

 
37 
83 
 
43 
77 
 
13 
107 

 
30.83 
69.17 
 
35.83 
64.17 
 
10.83 
89.17 

freq(frequency); തܺ (mean) 251 
Source: Field Survey Data, 2018 252 
 253 
3.2 Sustainable Land Management Practices Adapted by Cassava-Based Farmers 254 
Table 2 shows the multiple response and percentage distribution of respondents by sustainable land 255 
management practices adapted in the area. Results showed that majority of the respondents adapted 256 
mixed and intercropping (96.67%), mulching (86.67%), incorporation of crop residues (95.00%), 257 
compost and farm manure (98.33%) and crop cultivation on tree-land (74.17%). This implies that 258 
cassava-based farmers adapted mixed and intercropping, mulching, compost and farm manure, 259 
incorporation of crop residues, and crop cultivation on tree-land in the study area. This is in 260 
agreement with Onubuogu et al. (2014) who asserted that cassava producers adapt mixed and 261 
intercropping system to ensure food security/food availability all year round, increase income and 262 
reduce incidence of pests and diseases. According to Branca et al.(2011), intercropping is designed 263 
to ensure differential nutrient uptake and use between crops, nitrogen-fixing and enhance soil fertility, 264 
reduce reliance on chemical fertilizers, and enrich nutrient supply to subsequent crops. 265 
 266 
 267 
 268 
 269 
 270 
Table 2: Percentage Distribution of Respondents by Sustainable Land Management  271 
     Practices Adapted. 272 
Sustainable Land Management Practices Freq % Distribution

a. Contour bund 
b. Mixed and intercropping  
c. Mulching 
d. Use of cover crops  
e. Use of legume crops in rotation 
f. Crop rotation 
g. Incorporation of crop residues 
h. Compost and farm manure 
i. Minimum tillage 
j. Terracing 
k. Crops cultivation on tree-land  
l. Fallowing and fallow rotation 

7 
116 
104 
26 
12 
7 
114 
118 
34 
11 
89 
17 

5.83 
96.67 
86.67 
21.67 
10.00 
5.83 
95.00 
98.33 
28.33 
9.17 
74.17 
14.17 

*major practices (Multiple response) 273 
Source: Field Survey Data, 2018. 274 



 

 

 275 
3.3 Income Diversification Activities of Cassava-based farmers 276 
Table 3 shows the income generated from various diversification activities by cassava-based farmers. 277 
Results showed that the mean naira value on-farm income was one hundred and thirty thousand, six 278 
hundred and forty six naira two kobo (N 130,646.2k), while the naira value for off-farm and non-farm 279 
were N 20,554.17k and N78,333.33k, respectively. Results also showed that majority of the 280 
respondents (60.00%) engaged in on-farm, together with non-farm activities, with a mean annual 281 
income (in naira) of N244,333.60k. This implies that cassava-based farmers mostly diversify into non-282 
farm activities in order to widen their income earning opportunities. The need for more income could 283 
be attributed to the decline in on-farm income and responsibilities outside farm needs such as home 284 
chores and taking care of a large household.  As opined by Anang (2017) that the decline in farm 285 
wages and emerging opportunities for work outside the farm sector can promote farmers’ engagement 286 
in rural non-farm work. On the other hand, additional income from non-farm activities influences 287 
farmer’s decision to adapt sustainable practices, as reported by Garibaldi et al. (2016) that farmers 288 
with higher non-farm income are greater adapters of sustainable land management practices. The 289 
more income farmers earn from different sources, the more they adapt sustainable practices. 290 
According to Hainmueller et al. (2011) low farm income (on-farm income) affects farmers’ ability to 291 
improve the soil fertility that has been depleted due to unsustainable practices. Results also showed 292 
that cassava-based farmers who engaged in on-farm and non-farm together with off-farm activities 293 
earned higher income of N271,061.43k. This increase results from the additional earnings from off-294 
farm activities.  295 
 296 
Table 3: Income Generated from Various Diversification Activities by Cassava-based  297 
    farmers 298 
Activities freq %           Mean Naira Value of Income (N)
a. On-farm only  
b. On farm + off farm 
c. On farm + non farm 
d. On farm + off farm + non farm 

15 
7 
74 
24 

12.50 
7.50 
60.00 
20.00 

121,803.33 
151,500.17 
244,333.60 
271,061.43 

Mean on-farm income (in naira) = N130,646.2k 
Mean off-farm income (in naira) =  N 20554.17k   
Mean non-farm income (in naira)  = N 78333.33k 

   

Source: Field Survey Data, 2018 299 
 300 
Table 4 shows the percentage distribution of respondents by extent of income diversification in the 301 
area. Results showed that majority (87.50%) of the respondents had Inverse Herfindahl-Hirschman 302 
Diversity (IHHD) index greater than one. This implies that cassava-based farmers in the study area 303 
diversified their income base into other income-generating activities. This is an indication that 304 
cassava-based farmers diversified their income into off-farm and non-farm activities in order to 305 
maximize their income and livelihood sources. Rural farmers diversify their income-generating 306 
activities to better cope with adverse factors and events that affect agriculture (Ellis & Freeman, 2004; 307 
Rahman & Akter, 2014). Diversifying to non-farm income encourages land management practices that 308 
are environmentally friendly and sustainable, and reduces the continuous cultivation of the land 309 
without adequate fertilization and fallowing (Okalebo et al. 2006; Njeru et al. 2011). 310 
 311 
Table 4: Percentage Distribution of Respondents by Extent of Income Diversification 312 
 Income Diversification Frequency % Distribution
	ܦܪܪܫ ൌ 1 15 12.50 
	ܦܪܪܫ ൐ 1 105 87.50 
Total 120 100.00
Source: Field Survey Data, 2018 313 
3.4 Effects of Income Diversification Activities on Sustainable Land Management Practices 314 

adapted by Cassava-Based farmers 315 
Table 5 shows probit estimates of the effects of income diversification activities on sustainable land 316 
management practices adapted by cassava-based farmers. It shows the coefficient and marginal 317 
effects of the Probit model. The Pseudo R2 value was 0.5176. This is an indication that the income 318 
diversification activities of cassava-based farmers included in the probit models explained about 319 
51.76% of the variations in farmer’s decision to adapt sustainable land management practices. The 320 



 

 

statistically significant coefficients showed the income diversification activities that influence farmer’s 321 
decision to adapt sustainable land management practices in the study area. Results showed that the 322 
coefficients of off-farm income, non-farm income and off-farm2 income were statistically significant at 323 
1%. However, since the probit model is non-linear, the estimated coefficients cannot give the correct 324 
measure of the effect of the explanatory variables on the dependent variable. Therefore, the most 325 
fitting method is to use marginal effects rather than their coefficients.  326 
 327 
The coefficient of off-farm income was positive and significant at 1%, and the marginal value was 328 
0.0000187. This is an indication that off-farm income has a positive effect on sustainable land 329 
management. The implication is that increase in off-farm income by 1%, increases the probability of 330 
cassava-based farmers to adapt sustainable land management practices by 0.0019%. The off-farm 331 
income compensates for any additional financial resource needs especially those associated with 332 
sustainable land management such as purchase of animal droppings. Availability of off-farm income 333 
encourages farmer’s investment in sustainable soil management practices and decreases investment 334 
in agrochemicals as reported by Alabi et al. (2012). According to Kassie (2017) farmers allocate their 335 
labour to off farm activities in order to supplement their daily consumption expenditure, and reduce 336 
the intensity of on-farm agricultural practices. 337 
 338 
The coefficient of non-farm income was positive and significant at 1%, and the marginal value was 339 
0.0000086. This implies that non-farm income has a positive effect on sustainable land management. 340 
The implication is that increase in non-farm income by 1%, increases the probability of cassava-based 341 
farmers to adapt sustainable land management practices by 0.00086%. Wage from non-farm income 342 
sources has a positive effect on sustainable land management practices. This could be stem from the 343 
fact that as cassava-based farmer gets employed in non-farm activities, the intensity of on-farm 344 
activities decreases thereby encouraging sustainable land management practices such as fallowing 345 
and minimum tillage. This is also in line with the findings of Nkonya et al. (2008); Bhandari & Grant, 346 
2007; Robalino, 2007; and Kassie (2017). This contradicts the findings of Holden et al. (2004) who 347 
reported that participation in non-farm diversification activities decreased the farmers’ motivation to 348 
invest their resources and time in suitable land management and conservation activities. 349 
 350 
The coefficient of off-farm2 income was negative and significant at 1%, and the marginal value was -351 
0.0000127. This implies that more than 1% increase in farmer’s diversification into off-farm activities 352 
decreases the probability to adapt sustainable land management practices by 0.0013%. This is an 353 
indication that doubling farmer’s engagement to off-farm activities will have a negative effect on 354 
sustainable land management. This implies that doubling farmer’s engagement to off-farm activities 355 
empowers cassava-based farmers to adapt unsustainable labour-saving practices such use of 356 
agrochemicals (herbicides, inorganic fertilizers and insecticides). This could be linked to farmer’s 357 
drudgery and exhaustion as they allocate more of their labour services to another farmer’s farm, and 358 
for this reason adopts unsustainable labour-saving practices such as overuse of agrochemicals. The 359 
arrival of chemical fertilizers drastically modified the function and structure of microbial communities, 360 
altering the terrestrial ecosystems, which has important implications for soil quality (Imfeld & 361 
Vuilleumier, 2012). Unbalanced use of chemical fertilizers can degrade soil quality and deplete soil 362 
organic contents (SOC) (Lal, 2015). Good soil structure is important for the sustainable production of 363 
agricultural lands (van Leeuwen et al., 2015), and sustainable land management is one of the key 364 
factors in soil structure quality and aggregate stability (Wick et al., 2015). Unsuitable land 365 
management can lead to a loss in soil fertility (García-Orenes et al., 2010) and is the main reason for 366 
land degradation (Cerdà et al., 2009; Barbera et al., 2013). 367 
 368 
Table 5:  Probit Analysis of the Effects of Income Diversification Activities on   369 
  Sustainable Land Management Practices adapted by Rural Cassava-Based  370 
  Farmers 371 
Activities Coefficients

Marginal Effects ቀ
࢟ࢊ

࢞ࢊ
	ቁ 

On-farm 0.0020738 (0.2350358) 0.0003909 (0.0443035) 

Off-farm 0.000099* (0.0000196) 0.0000187* (2.61e-06) 

Non farm 0.0000458* (8.73e-06) 8.63e-06* (1.06e-06) 

On-farm2 -0.0002185 (0.0087095) -0.0000412 (0.0016417) 



 

 

Off-farm2 -0.0000674* (0.000015) -0.0000127* (1.98e-06) 

Non-farm2 0.0001254 (0.0344693) 0.0000236 (0.0064974) 

LR chi2(6)                     84.38 
Prob > chi2                    0.0000 
Pseudo R2                     0.5176 
Log likelihood              -39.314776* 
*significant at 1%, **significant at 5% 372 
 373 
3.5 Factors Constraining Farmers from Adapting Sustainable Land Management 374 
 Practices  375 
Table 6 shows multiple response and percentage distribution of respondents by factors constraining 376 
farmers from adapting sustainable land management practices in the study area. Results showed that 377 
the major factors were high labour requirement (80.00%), insufficient land(64.17%) inadequate 378 
organic manure (69.17%); high labour cost (53.33%) and need for more output (65.83%). This is an 379 
indication that high labour requirement, insufficient land, inadequate organic manure, high labour cost 380 
and the need for more output are the factors limiting cassava-based farmers from adapting 381 
sustainable land management practices in the area. The finding is in agreement with Rahman et al. 382 
(2009) who also reported that organic manure application is highly challenged by unavailability of 383 
manure resource in the required amount particularly in areas where there is no large number of 384 
livestock population. According to Waithaka et al (2006), manure and compost require much labour to 385 
carry and spread on the field. Adequate manure application enriches the soil and improves yield. 386 
Organic manure is an excellent source of nutrient and can improve soil structure and water holding 387 
capacity. On the other hand, high labour cost or requirement poses a serious challenge in food crop 388 
production. Sanginga (2015) reported that cassava farming is highly labour intensive especially in 389 
applying sustainable land management practices, as this increases the total production costs. 390 
 391 
Table 6: Multiple Response and Percentage Distribution of Respondents by factors 392 
constraining farmers from adapting sustainable land management practices 393 
Constraining factors frequency % 

a) Low farm income 
b) High labour requirement 
c) Insufficient land 
d) Soil erosion 
e) Low productivity 
f) Inadequate organic manure 
g) Unsuitable agricultural landscape 
h) Non-availability of Credit 
i) Inadequate Knowledge of SLMP 
j) High labour Cost 
k) Need for more output 
l) High pest and disease infestation 
m) Insufficient Extension Services 

44 
96 
77 
37 
9 
83 
21 
19 
20 
64 
79 
19 
14 

36.67 
80.00* 
64.17* 
30.83 
7.50 

69.17* 
17.50 
15.83 
16.67 
53.33* 
65.83* 
15.83 
11.67 

*major factors (൒ 50%) 394 
Source: Field Survey Data, 2018 395 
 396 
3.6 Test of Hypotheses 397 
Table 5 shows that the likelihood ratio chi-square statistics (84.38) of the Probit model was statistically 398 
significant at 1% level. Therefore the null hypothesis that income diversification activities of cassava-399 
based farmers have no effect on sustainable land management practices in the area was rejected. 400 
The study however accepted the alternative and concluded that income diversification activities of 401 
cassava-based farmers have significant effects on sustainable land management practices in the 402 
area. 403 
 404 
3.7 Conclusion and Recommendations 405 
This paper examined the income diversification activities and sustainable land management practices 406 
among rural cassava-based farmers in Imo state, Nigeria. Cassava-based farmers in the study area 407 
are mostly female producers at their younger and active age, married with a mean household size of 408 
six persons. The farmers had training in formal education, with 23 years experience in cassava 409 



 

 

production. Most rural farmers have no access to credit and contact with extension agents, and do not 410 
belong to a cooperative society. Sustainable land management practices adopted and adapted by 411 
rural cassava-based farmers are mixed and intercropping, mulching, compost and farm manure, 412 
incorporation of crop residues, and crop cultivation on tree-land. Farmers diversified their income 413 
base into other income-generating activities such as off-farm and non-farm activities, in order to 414 
maximize their income and livelihood sources. The mean on-farm income (in naira) of rural cassava-415 
based farmers per production cycle is N 130,646.2k, while the mean naira value of off-farm and non-416 
farm are N 20,554.17k and N 78,333.33k, respectively. Rural farmers engage mostly in on-farm 417 
activities, together with non-farm activities, with a mean annual income (in naira) of N244,333.60k. 418 
The off-farm and non-farm activities have positive and significant effects on sustainable land 419 
management. The off-farm and non-farm activities facilitate the adoption and adaption of sustainable 420 
land management practices by rural cassava-based farmers. However, doubling farmer’s engagement 421 
to off-farm activities (off-farm2) empowers rural cassava-based farmers to adapt unsustainable labour-422 
saving practices such as overuse of agrochemicals (herbicides, inorganic fertilizers and insecticides) 423 
due to drudgery and exhaustion as they allocate more of their labour services to another farmer’s 424 
farm. High labour requirement, insufficient land, inadequate organic manure, high labour cost and the 425 
need for more output are the factors limiting cassava-based farmers from adapting sustainable land 426 
management practices in the area. We therefore recommend labour-saving practices and 427 
technologies such as conservation tillage and simple mechanized tools that reduce labour 428 
requirement in cassava production, and save time and energy. This will not only reduce the drudgery 429 
in cassava production as farmers diversify more into off-farm activities, but will improve the adoption 430 
and adaption of sustainable land management practices such as minimum tillage, and thereby  431 
increase income from off-farm activities. In addition, more lands should be allocated to cassava 432 
farmers, as farm land diversity will facilitate the adoption and adaption of sustainable land 433 
management practices such as fallowing and crop rotation that increase productivity by replacing 434 
fallow periods with growing different crops that replenish soil nutrients. 435 
 436 
 437 
 438 
 439 
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