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Abstract: The study aims an investigating for the implication of tree based land use pattern to smallholder
farmers’ food insecurity coping mechanism. Information on household characteristics, purpose of land use
practices, household food security situation and tree based land use has contributed to household food
security were collected through household interviews. About 11% of the total households were randomly
selected for the study. Data was analyzed using descriptive statistics, correlation analysis and chi square test.
About 43.9 % of the respondents undertook land use pattern in a form of homegarden, coffee farm and farm.
Pearson correlation results showed that there was no association between land use pattern and household land
holding size (r (93) = -0.141, p=.177). The result also showed that about 88% of the respondent were attained
food security through local purchasing from local market ranging from a month to six months depending on
households. Agroforestry helped the households to attain food security as source of cash for all assessed
households and as a source of food for 72% of the assessed households. Pearson correlation results showed
that there was positive relationship between household food security and tree based land use system (r (98)
=.246, p=0.016). Analysis of chi square result showed households with tree based land use system were more
likely to attain food security (x =4.324, df=1, N=98, P=.038).2
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INTRODUCTION climate  change issue is pertinent to smallholder farmers

Sound land use practices are the major concern in the Ethiopian population depends on smallholder
Ethiopia. This is due to the fact that land degradation agriculture [2].
resulted in low productivity [1-3] and the food security of Natural resources of the local area enable the local
millions of smallholder farmers is getting critical. Climate community to cope with the impact of any change in their
change will compound already existing food insecurity livelihood [10]. Land is one of the major natural resource
and the living condition of smallholder farmers are getting of a developing country [11] that smallholder farmers
worsens in the future [4]. Fore examples, Climate change totally depend on it. Farming households base the land
scenarios in Sub-Saharan Africa accounts for 40-50% of management strategies on food security objectives [12].
global hunger by 2080 [5]. To this effect, the way how smallholder farmers use the

Agriculture   is   most   vulnerable   to   climate land influence the coping capacity of smallholder farmers
change [4, 6]. Previous report  [7] indicated that the to external shocks [2]. Previous study [7] indicated that
largest economic impact of climate change is on famers make an adjustment to farming practices to best
agriculture particularly in developing country because of take advantage and it makes them better off to climate
the size and sensitivity of the sector. As a result, it will be change. Hence, land use option that increases livelihood
the greatest challenges for the rural people especially in security and reduce vulnerability to climate and
Sub-Saharan Africa where the largest proportion of environmental changes are necessary. Traditionally, local
population depends on subsistence agriculture [8, 9]. The farmers are known to have practiced the system that

in Ethiopia.  This  is  due  to the  fact  that  about  80%  of
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encourages the development of forests through fallow RESULT AND DISCUSSION
system as sustainable land use [10]. With increasing
population the fallow system is no longer possible. Land Use Pattern and Potential Agroforestry
Agroforestry is emerging over period of time as the Technology: Land use pattern in the area were identified
promising land use option to sustain agricultural as homegarden, coffee farm, farm and woodlot. The study
productivity and livelihoods of farmers [13]. Hence, result showed that household basis the combination of
agroforestry plays a major role in strengthening the the land uses than single land use. About 43.9 % of the
system’s ability to cope with adverse impacts of changing respondents undertook land use pattern in a form of
climate conditions [4]. Income obtained from agroforestry homegarden, coffee farm and farm. About 6.1% of the
also helps smallholder farmers to reduce poverty, maintain respondent practiced land use pattern in a form of
their socioeconomic needs and sustain their livelihoods homegarden and coffee farm and homegarden and farm
[14]. Agroforestry in different parts of the world differ in respectively. Land use pattern in a form of homegarden,
nature and complexity and objective [15]. Moreover, coffee farm and woodlot was not common among majority
fundamental to realization of the promise of agroforestry of households (Table 1). Land holding size was
system is agroforestry species [16]. The objective of the investigated to see whether it influences diversification of
study was to assess and identify potential agroforestry land uses. However, household with similar landholding
technology in the context of investigating the implication sizes were found practicing different land use patterns
of tree based land use pattern to smallholder farmers’ food indicating land holding size was not the crucial factor for
insecurity coping mechanism. household land use pattern (Table 2). For this, Pearson

MATERIALS AND METHODS there was no association between land use pattern and

The study  was  conducted  at  Jimma,  which is Report from Bangladesh showed weak relationship
located at 352 km from Addis Ababa in southwest of between agroforestry land use pattern and total land area
Ethiopia. The study site is located between 36°00 and [14]. The study agrees with the same finding in that'

37°00  N  of  latitude  and  7°00 and 8°00 E of longitude. relationship between land use pattern and total land area' ' '

The area receives annual rainfall between 1200mm and was weak.
2800 mm. The temperature ranges between 11.8°c and All farmers in the study area have their own land use
28.8°c. The altitude of the area is about 2000 m.a.s.l. [14] strategy. This implicitly explains household land use
Agriculture is the means of the livelihood of the people. pattern has a sense of assigning land for specific purpose.
Most agricultural producers are subsistence farmers with The study result shows land use pattern helps
smallholding. smallholder farmers to strengthen their resilient capacity

Information  was  collected  in  June  2010  regarding to food insecurity and lead sustainable live. Table 3
tree based land use pattern that enable household to depicts the purpose of land use at household level. The
attain food security. A combination of assessment and basic necessities of households are possible only under
interview were used to collect data. Economically combination of the land uses, indicating the whole system
important tree species in the land use were recorded influence the household living situation than single land
through plant inventory. Information on household use. This study shares the same opinion with agroforestry
characteristics, purpose of land use practices, household finding for land degradation management from Nepal.
food security situation and tree based land use has Agroforestry system is diversified and integrated; any
contribute to household food security were collected change in any component of the whole system will have
through household interview. Semi structured and effects on the other components [11]. Homegarden, coffee
structured type of questionnaire was used for the farm and woodlot were identified as traditional tree based
interview. The total number of the households in the land use system among households indicating potential
study area was 888 households. 11% of the total agroforestry intervention area in the future. All farmers are
households were randomly selected for the study. Data practicing coffee farm and woodlot for source of cash.
was analyzed using descriptive statistics, correlation However, homegarden and woodlot were the land use
analysis and chi square test. SPSS version 16 was types that household are getting benefits directly from the
employed for data analysis. tree  itself.  Homegardens were mainly dominated by fruit

correlation was calculated and the result showed that

household land holding size (r (93) = -0.141, p=.177).
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Table 1: Household land use pattern
Area(ha)
----------------------------------------------------

Land use Respondent (N) Percent. minimum maximum
Homegarden, coffee farm and farm 43 43.9 0.32 2.65
Homegarden, coffee farm, farm and woodlot 42 42.9 0.25 2.85
Homegarden, coffee farm and woodlot 1 1.0 0.25 0.75
Homegarden and coffee farm 6 6.1 0.20 0.50
Homegarden and farm 6 6.1 0.36 0.36
Total 98 100.0

Table 2: Landholding size vis. Identified land use Pattern
Landholding size(ha) Recorded household Land use pattern
0.25 2,3 1= Homegarden, coffee farm and farm 
0.5 1,2,3 2= Homegarden, coffee farm, farm and woodlot
0.55 1,2 3= Homegarden, coffee farm and woodlot
0.65 1,2 4= Homegarden and coffee farm
0.75 1,2,3 5= Homegarden and farm
0.85 1,2
1.05 1,2
1.25 1,2,4
1.3 1,2
1.45 1,2
1.5 1,2

Table 3: Purpose of land use at household level
Land use Purpose Percent Dominant species 
Homegarden Source of food and cash 61.2 Fruit trees
Coffee farm Source of cash 100 Shade trees
Woodlot Source of cash 100 Eucalyptus spp.
Farm Source of food 100 Maize

Table 4: Production and household food security status
N

Average family size per household 6
Household food security status (%) 100

Secured 89
In-secured 11

Household food security mechanisms (%)
Available (%) 12
Access (%) 88

Food deficient period at household( months)
Minimum 1
Maximum 8

 Contribution of Agroforestry to food security (%)
Source of cash 100
Source of food 72

Table 5: Household income from tree based land use 
Value (Ethiopian Birr)/year
-------------------------------------------------------------------------------------------------------------------------------------------------

Land use Minimum Maximum Average
Household Income 340 19000 4148
Income from Homegarden 74 14735 1683
Income from coffee farm 200 16000 2451
Income from woodlot 150 3200 989
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trees,  which  provide  subsistence and cash to Increasing number of studies suggests that
household. Finding [14] showed that farmers concentrate
on fruit species because of their subsistence and cash
need. Previous [17] study revealed that many of
traditional agroforestry practices in tropics are sustainable
production systems. Finding [18] also mentioned that
sustainability on marginal farms is largely guaranteed by
a broad range of survival strategies closely interlinked
and embedded in the household structure of typical family
farms.

Food Insecurity Coping Mechanisms and Agroforestry:
Food security has different meaning to different people
[19]. However, food availability and food accessibility are
mentioned as the dimension of food security in many
literatures [5, 20. 21]. Table 4 shows household food
production and food security status in the study area.
The result showed that 89% of the respondents gave their
answer as food secured. However, only 12% of food
secured respondents had food availability throughout the
year. About 88% of the respondent attained food security
through local purchasing from local market ranging from
a month to six months depending on households.
Agroforestry helped the households to attain food
security as source of cash for all assessed households
and as a source of food for 72% of the assessed
households. This finding agree with [20] report from Oyo
state, Nigeria indicating all households purchase one food
items or another to attain food security.

Table 5 shows household income from tree based
land use system. The finding showed that tree based land
use system has contributed significant amount of cash
with an average 4148 Ethiopian Birr per household to
household income indicating high purchasing power of
household due to income from agroforestry. From the
assessment result it was also found that some households
reported annual income of about 19000 Ethiopian Birr from
tree based land use system. This helped a lot to cope with
food shortage at household level. Finding [14] from
Bangladesh revealed that 70% of studied farmers are the
main beneficiaries and users of agroforestry due to
significant amount of income from it. Correlation analysis
was calculated to see the relationship between food
security and tree based land use system. Pearson
correlation result showed that there was positive
relationship between household food security and tree
based land use system (r (98) =.246, p=0.016). Analysis of
chi square result shows households with tree based land
use system are more likely to attain food security
(x =4.324, df=1, N=98, P=.038).2

agroforestry practices improve household food security
[22]. Finding [17] reported increasing the purchasing
power of the rural people are intrinsic features of
traditional land use system. Report [24] showed that
diversifying the production system to include a
significant tree component may buffer against income
risks associated with climatic variability. Finding [14] also
reported that agroforestry is more profitable and less risky
than other agricultural options because of the variety of
produce and all farmers adopted agroforestry for its high
profitability. Poor farmers practice agroforestry to mitigate
their socioeconomic needs and agroforestry is their major
source of cash income, which provide nearly half of their
total cash income. Agroforestry land use options
increases resilience and reduce vulnerability of
contemporary societies and help as mitigation of the
impact of climate change. 

The present study showed that tree based land use
system might be an effective coping strategy to
household food insecurity in the future under due
attention. Homegarden, woodlot and coffee farm were the
potential agroforestry intervention area in the future.
Despite less attention has been given to tree based land
use option, agroforestry has played a major role in
reducing household vulnerability to shocking.
Smallholder farmers have already started mainstreaming
tree based land use system as resilience to social needs
because the poor are more exposed to change,
agroforestry is one of best risk aversion option to make
them move out of food insecurity. 
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