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ABSTRACT

The main concern of this study is to assess households’ soil fertility degradation and management practices
in Gimbo district, southem Ethiopia. In order to attain the above specified objectives both primary and
secondary data were emphasized. The techniques of collecting primary data sources include structured
household survey, discussion, field observations and interview. Secondary data were used from published
and unpublished resources like research reports, journal articles, books and electronic documents.
Purposive sampling method used to select sample Kebeles. Sampling technique was employed to choice
farm household participants under each sample Kebeles. The data was analyzed using percentage mean,
frequency and qualitative approach The majority of farm household respondents use soil fertility
management measures to boost up their production. Soil fertility management activity was more dependent
on the application of inorganic fertilizer which cannot alone ensure productivity of the land under
cultivation. Farm households practiced crop rotation and intercropping, grass strip, contour farming and
residue managementin their farm land areas.

Appropriateness of technologies, inadequate funds to run the group’s activities, Shortage of land in the
area, distance of the farm land, Lack of awareness and training, non co-operative neighbors and technical
support, off-farm activities, and lack of technical advice were the major factors influencing the local people
soil fertility management practices. Lastly, in light of these results, wider range of sustenance and
awareness creation, the delivery of practical based trainings, and institutional capacity development help

the practice of active soil fertility organization in the study area.

Key Words: Agriculture, management Practices, Farm Households, Development agen



ACKNOWLEDGMENTS
First and for most, | would like to express my deepest gratitude to my advisor, Assefa
Abegaz (PhD) for his invaluable and constructive comments, suggestions and feedback.
Without his constructive comments and suggestions, this study would not have been
successful. I am very much indebted to the kindness, patience, and warm-welcome hehas
shown me in my entire work. | would also like to express my thanks to Kaffa Zone and
Gimbo district agricultural department office employees for their help during my data
collection. 1 would like to express my heartfelt appreciation to my families for their
prayer, encouragement and moral support during my study. | would also like to extend
my special thanks to all respondents of the study for their cooperation and responses they
have provided during data collection. Additionally, 1 would also like to thank my

colleagues who offered their support in one way or the other for the success of this study.



Table of Contents

ABSTRACT .ttt ettt e e e ettt et e e e e e e bbbttt e e e e e e e bbb ettt et e e e e e e e aabtraaeeeeens iii
ACKNOWLEDGMENTS .. e e e e e s e s e e e e e e s e e s e e e s e e e e e e e e e e aaeeeeeeeeaeaaaeaeaeeesasaneneneenenenes iv
LIST OF TABLES ...ttt ettt e e ettt e e e e e e sttt e e e e e e e e s bbb b e e e eaaeeeeeasannnreaeeeaaeens ix
LIST OF FIGURES ...ttt ettt ettt e e e e bbbttt e e e e e e e st b e e e e e e e e e e e saaabbbaeeeaaens X
CHAPTER ONE ..ceeieeititee oottt ettt e e e e ettt ettt e e e e e st bbbt et e e e e e s saaabb b bebeeeeeeeeesannnenees 1
INTRODUCTION c.iiiieiiietieetee e e e e ee sttt ettt e e e s e sttt eeaaesees sansnesaaeeeeeeeeesassnsssneaaaeeesessansnssnnaneeens 1
1.1.  Background of the StUAY ........ooeiiieii e 1
1.2, Statement of the Problem ... ... e 3
1.3. Basic ReSearch QUESTION .......uuiiiiieiiiiiiietiie ettt e e e e s e e e e e e e 4
1.4, ReSeaArCh ObJeCHIVE ..ccceeeeeeee e 4
R B CT=Y o 1T | I O] oY =Tt {17 U 4
1.4.2. The SPeCific ObJECLIVES: .uuuuii it e e e e e e e e e 4
1.5. Significance Of the STUAY ....uu e 4
1.6. The ScoPe Of the STUY ..covnniiee e et e e 5
1.7.  Limitation of the STUAY ....coeeiiiiiiiicee e 6
CHAPTER TWO Leeeiiitiitiee ettt e e e e ettt e e e e e sttt ettt e e e e e st bbbt e e e e e e e e saaabbbbeneeeeaeeeesannnenes 7
LITERATURE REVIEW ....eiiiiiiiiee oottt e et e e e ettt e e e e s e sttt e e e e e s e s snnntaaeeeaeeseesnnnnnnsnneeeeens 7
2.1. A Brief overview of the function of soil and its degradation ............ccccoeeiiiiiiieinninnnnn. 7
2.2. Farmers’ participation in soil conservation practices........cccccvvveeieeeeeiieiiiiieeeeeeeeeeeivenn, 9
2.3. Detrminantsof soil conservation Practices .........cooeuviuiiiiiiiiiiiiicce e 11
2.3.1. DEMOZraphiC factor coouu e e 11
R T (1Y [or- | B =Y o ] Ut 12
2.3.3. ECONOMICFACONS 1uuuiiiiiiiieeeiiiiie ettt e ettt e e e ettt et e e e e e s st eeeeeeeeeannenes 13
2.5. Types Of SOl CONSEIVAtION .....ccoouiiiiiiieiiiieeee e 14
2.5.1. Physical soil fertility management practices......cccoovviiiiiiiiiiiiiiiieeeeee e, 14
2.5.2. Biological soil fertility management ........ccooeieiiiiiiiiiiiie e 14
2.5.3. CheCk damiS: oottt e et e e e s e e e e e e e e naannee 14
2.5.4. Physical Water CONSEIrVation ........cooouuiiiiiiiii ettt e e e 15



BN N I =T ¢ = Yol o T PP 15

2.6. Conceptual FrameEWOIK . ......cuuui it e et e e e e e e e e 16
CHAPTER THREE .....ciiiiiiiiitiiet ettt ettt e ettt e e e e e e e e sttt et e e e e e s aaabbbeeeeeeeeeeesaaaneeeae 18
RESEARCH METHODOLOGY ...cceiiiiiiiiiitteeeeeeeeeiiiii ettt e e e e ettt e e e e e s e s siibbbeeeeeeeeseanannbeaeeeeens 18

I B (=TT | ol o T D =T = o PRSPt 18

3.2. Research Method ... 18

3.3. Description Of the STUAY A€ ....uuceieeiieieiiiicee ettt e e e e e e e e e e e e eaeeaans 18

3.4. Populations, Samples and Sampling Techniques of the Study .......ccccccevviiiiiiiiiiiinnnnn. 20

3.4.1. Population of the StUAY ...cceeeiiieiie e e 20

B Y- T o] LT aY = DYy P o RNt 20

3.5, SOUICES Of Data..ccieiiiiiiiiieee ettt ettt e e e et e e e e e e e st eeeeeeeeeaaaneee 23

3.6. Data Gathering Instruments and Procedures ..........ouuueieeiiiiiiiiiiiii e eeeens 23

3.6. 1. QUESTIONNAITE ettt r et e e e e e e e e e eeeeneas 23

3.0. 2. INTEIVIEW ettt ettt e e e e e e neeans 24

3.6.3. FOCUS SroUpP diSCUSSION ...ciieiiiiiiiiieeeee ittt e e e e e ettt eie e e e e e e eeeaateaeeeeesessssnaeeeaeasnnens 24

3.7. Validity and Reliability ....ccoeeiueiieiiie e 25

3.8. Methods of Data ANalysis ...cuuuiiiiiiiiiiieiie e e e e 25
CHAPTERFOUR ....etttttie ettt ettt e e ettt ettt e e e e e e s bbbttt e e e e e e saanbbbaebeeeeaeeeesannneree 27
4. Result and discussion on Assesment of Soil Fertility management Practices.................... 27

4.1.2. Marital Status of RESPONAENTS ....ccevvuiiiiiii e e e e e 28

4.2. SOCiO-ECONOMIC CharaCteriStiCS. .uuuuueuiiereiiiiieieiiieieieeeiiieiiiererieeeee e 29

4.2.1. Educational Back8roUNG ........c.iiiiiiiiiiiiiiiiiieiiitiiiiiirtreaerererererererereresanaeaeaeeee e 29

B.2. 2. FAMIIY SIZE ittt ettt e et e e e et ee e e e e et e e e et e e e et e aaraaaaaa 29

4.2.3. Livelihood of the RESPONAENTS.....ccuuuiiiiiii e e e e 30

4.2.4. Landholding, Farmland Size and Agricultural Practice of Farmers.............ccovvvvvnnen. 30

4.2.5. Productivity ofFarmland in terms of Family Size and Farm Experience ................... 32

4.3. Households’ Participation on of Soil Fertility Degradation management ................... 33

4.4. Households’ Opinion on the Status of Soil Fertility Degradation ............cccccoeevvins 34

4.4.1. Severity of s0il €rosion hazard ...........ceeieiiiiiiiiiicc e 34

Vi



4.4.2. Consequence Of SOOI ErOSION . ..c.uuiiiiiiiiiiiiiiiiiitititeiiiitieieteteeerereeesssererererabeeaeaeaaaeaeane 36

Cons0equence Of SOIl BrOSION ........ it e e 36
R 36
Y o TN 36
Y= PP 36
VL= o TP PPN 36
Low crop production & ProducCtiVity .....c.ueeeiiiiiiiiiiiiie e 36
1 ettt s 36
ettt ettt ettt £ £ttt s 36
D 36
BB e 36
LOSS OFf SOOI F@IEITTTY..vvvvteieieitiiittt s e e e e e e e e e 36
1 T PP 36
P 36
TP PPPPPPPPRPPPPPPR 36
BB e 36
Farm 1and devastation .........u.u i eeeueeiieiiiiiiieiiie e 36
7 36
T 36
L P UPPPPPPPTPPPPPPRt 36
I PPN 36
12 36
Lttt ettt £t ettt s 36
D e 36
S PP PSP 36
17 2 36
TP 36
D 36
37 e 36

vii



PP PPRPPRP 36
L TSP TP P PP UPPPURROt 36
A5 7 ettt et e e e e e et ee e e e e e e e e e bbbt bbe et e e e e e e e e e b b e baeeeeeeeaaaas 36
4.5. Soil Fertility Management PractiCes ......oivuuuoiiiiiiiie e 37
4.5.1. Households’ attitude towards the Benefits of Soil Fertility Management ............... 37
4.5.2. Soil Fertility Management Practices inthe Study Area ........ccoeevivviiieiiiiiiie e, 37
4.5.3. Management Practices Related to Soil Fertility ...........uuuuiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiias 39
4.5.4. Trend and Constraints of Inorganic Fertilizer Application ..........cccoccuveeernnneneen. 41
4.5.5. Approaches used on farm plots .......coiiiiiiiiiiiiie e 42
4.6. Factors that Determine Households Soil fertility management Practices................... 43
4.6.1. Training and technical support of Soil Fertility Management Practices................... 43
4.6.2. FArm DiSTANC .ceuruuuiee e ittt e e e e e e e e e e e e e e e e e e s 44
4.6.3. Factors affecting Soil Fertility Management ...........coooiiiiiiiiiiiiiin e 45
CHAPTER FIVE .ceeeeeiiie ettt ettt e e ettt et et e e e e e b et e e e e e e sannnbbebbeeeaaeeeesananeree 49
CONCLUSSION AND RECOMMENDATIONS ...oiiiieiiiiiiiiieeeeeeee ettt e e e e e e eeiiereteeeaeeeseesennees 49
5.2 CONCIUSION e 49
5. 2. RECOMMENAATIONS .cceiiiiiiiieeee et 50
R B NS - e 52
APPENDICES ...ttt ettt e e e ettt e e e e e e bbbttt e e e e e e e eanbbeteeeeeeeeeeeanbbeeeeeaaeeeaaans 54
Appendix 1: QUeStioNNAIres fOr FArMEIS .....ciiiiiiiieiiicceie et e e e e s 54
APPENAIX 2 e e e e e e e e e e e e e e e e aeaaeeaeans 63

Interview guide for development agents, SWC experts as well as agro forestry experts ..63
(Yo=Y oo 1D a0 TR 64

Guide for FOCUS Group DiSCUSSION ..uuuuuiiieeeiiiiiiiiiiieieeeeeetiiieie e e e e e e eeetaiieeeeeeeeeesbaaaeeeeaeeanenns 64

viii



LIST OF TABLES

Tables Page

Table 1: SAMPING TrAME.......ooiiiii e e 22
Table 2: Age and Gender charaCteriStiCS. ... ..ouiiuieiieiiierieiieesieesee e 26
Table 3: Educational level of reSpONdents............ccoveieriereniienineree e 28
Table 4: FAmily SiZe............o.iriiiiiiiiiiiiiiesee e st nre s 30
Table 5: Agricultural farm land and type of agricultural practice ...........ccccocvviiviininiinnns 32

Table 6: Farm household member’s participation in agricultural activity farm

household head farm eXperienCe. ... .....c.oiriirii i 32
Table7: Respondents’partiicipation the onSoil fertility degradationmanagement........... 33

Table 8: Households opinion on the severity of Soil Erosion Hazard.................cccue..... 34
Table 9: Respondents’ opinion on the Consequence of Soil Erosion ............cccccevveene. 35

Table 10: Attitude of respondents towards Benefits of Soil Fertility

MaNAQEIMENT PIACHICES. ... . eivieitieeieeiie et st ettt e e sre e et e e sraeebeesreeanbeens 36

Table 11: How frequent is soil fertility management practices used by households...... 38

Table 12: Types of and effectiveness of soil fertility management practices................. 40
Table 13: Trend and constraints of commercial fertilizer application...............ccccceveee.. 41
Table 14: Approaches used on farm PIOLS..........coveiiiiiiiii e 42
Table 15: Training and Technical Support of Soil Fertility Management ........................ 43
Table 16: Farm diStANCE .......ccoiiiiiiiiciee e 44

Table 17: Factors Influencing the Local People Adoption of Soil Fertility

MaNagEMENT PrACHICES. ... ciueeiiiieiieeieeie st ettt sttt sreeste e e sbeeneesneenreas 44



LIST OF FIGURES

Figure 1: Conceptual FrameWOrK. ........cccooiviiiiieieiie e 16
Figure 2: Map of the StudY area. ........cceciuieiiiiiie e 19
Figure 3: Age distribution ofreSpoNdents............cccveveiiieiieieiie e 27
Figure 4: Proportion of respondents’ TeHZION. .........ecvereriiiiinieieie e 27
Figure 5: Major livelihoods Of reSpondents ..........cccoveeiieereerie e 29



CHAPTER ONE

INTRODUCTION

1.1. Background of the Study
The economic development of developing countries primarily depends on the
performance of the agricultural sector. The contribution of this sector depends on how the
agricultural resources are managed. Unfortunately, in the majority of developing nations,
the quality and quantity of agricultural resources are decreasing because of degradation of
these resources accompanied with natural disasters (for example, severe droughts and
floods) and accelerated population growth. Soil erosion is a world-wide encounter for
sustainability of agriculture particularly in the hot zone. The rate of soil erosion that
exceed the generation of new top soil is a dynamic process which leads to decline in the
soil fertility and productivity, and then low agricultural yield and income. The balance
between soil-forming and depleting processes is of the most importance for attaining
long-term sustainability in any production system.
Ethiopia is one of the deprived countries in the world (World Bank, 2003). Its economy is
based mainly on agriculture; providing employment for over 80% of the labor force and
accounts for a little over 50% the Gross Domestic Product (GDP). In fact, agriculture in
Ethiopia is not only an economic action, but also a method of life for which agricultural
land is a crucial resource upon which the well-being of the society is constructed. The
livelihood of the massive majority of the population depends directly or indirectly on this
subdivision. Such condition clearly leads to augmented susceptibility of the economy to
problems linked to land degradation (Wegayehu, 2003).
Soil erosion is the main form of land degradation, caused by the interacting effects of
factors, such as biophysical characteristics and socioeconomic aspects. The Ethiopian
high lands have been facing declining soil richness as caused by sever soil devastation
and concentrated farming on the steep and breakable land (Amsalu and de Graaff, 2006).
Serious soil erosionisestimatedtohaveaffected25% oftheareaofthehighlands arenow
seriously eroded that they will not be economically productive again in the foreseeable
future. The capacity ofthe farming communities to sustain production is, therefore, under
serious pressure. According to the Ethiopian Highlands Reclamation Study (EHRS) soil

erosion is projected to rate the country 1.9 billion US$ between 1985and 2010 (Amsalu
1



and de Graaff, 2006). Recognizing land degradation as a major environmental and socio
economic problem, the government of Ethiopia has made several mitigation
interventions.

Among those mitigation strategies, the one was realized with the involvement of the
world food program, which had been providing food- for work incentives for
conservation activities in the 1980s and early 1990s (Bekele and Holden, 1998). As a
result, in large areas stone and earth terracing and soil bunds have been used along with
area closers and afforestation and reforestation programs (Bekele, 2011).

Moreover, the other extensive conservation projects were carried out with the support of
the world food program WFP) (shiferaw and HIden, 1998). Never the less, the
achievements have fallen for below expectations. The country still drops a great amount
of fertile upper soil and the danger of land degradation is disturbingly (Teklu, 2003).
There are organizations that provide farmers with grains FFW (food for work) or cash
payment for the participation in the funded conservation work.

Rural communities living in the study area are involved in soil and water conservation
activities. Farmers are initially obligated to participate in the construction of conservation
structures because this is under taken through group labor. Such projects have, however,
been criticized for achieving limited success in addressing the problem and for putting
emphasis only on structural conservation measures, most of which were unfamiliar
measures to the farmers. Although food aid has helped to fight hunger in famine-stricken
areas, it has not been successful in improving soil and water conservation in the long run
(Amsalu and de Graaff, 2004). The most important reason for limited use of soil and
water conservation (SWC) technologies is; farmers’ low adoption behavior. Kessler
(2006) reflects soil preservation actions fully applied only when their implementation is

continued and fully combined in the household’s farming system.

Moreover, previous study findings conducted by different researchers shown that various
personal, economic, socio-institutional and bio-physical attributes have influential roles
on realistic soil conservation practices. Unlike with this, Yonas (2005) argued that there
have been hosts of cultural factors, community values and traditional belief systems,

which used to favor the wise use of natural resources including soil management.



Furthermore, in line such debilitating situations, the evidences collected from the
respective district agricultural office indicated that though there has been a great deal of
soil conservation practices executed by government and local communities, crop
productivity is declining from time to time.

The annual yield estimation collected for about three consecutive years (2009-2011EC)
indicated that annual productivity is decreasing by 2.8% for which it has been registered
in 11.5% annual growth (2008E.C.). Consequently; this drastic situation reminds us the
need for the assessment the status and impacts of soil conservation practices in Gimbo

District, Southern Ethiopia.

1.2, Statement of the Problem

Agriculture is the core economic activity of many Ethiopians and the main characteristic
of Ethiopian agriculture is its reliance on rainfall. In Ethiopia loss of soil resulting from
soil erosion was estimated to be about 12 billion tons per year (EHRS, 1986), of which
around 55% occurs on crop farmlands and 21% occurs on overgrazed rangelands. This
has resulted in loss of top fertile soils. Soil erosion has detrimental effects on agricultural
productivity and soil quality since the majority of soil nutrients and soil organic matter
are stored in the top soil that is most affected by erosion. The status of soil fertility has
great impact on crop productivity, either positively if it is of high quality/status, or
negatively, if it is degraded/low status. Therefore, augmentation of soil quality has
become among the top priorities of the 17 Sustainable Development Goals (SDGs) of the
2030 Agenda (FAO, 2017).

The consequences of runoff and erosion are the impairment of the soil quality and
productivity of the land. Although agriculture is an important sub-sector of economy that
contributes to 53% of the country’s Gross Domestic Products (GDP) and generates more
than 45%o0f the country’s export revenues (World Bank, 2011). The repeated cultivation
and continuous use of the farm land leading to the loose of soil fertility. In accordance to
this limited use of modern practices on keeping soil fertility techniques to regenerate the
nutrient capacity is one of the greatest problems related with soil degradation practices in

the study area.



In addition, water —induced erosion caused by the cultivation of excessively steep slope

without adequate erosion controlling practices treats soil subject to continual degradation.

Soil degradation severely threatens the soil resource and the sustainability of agriculture.
The problem still continues, regardless of the fact that satisfactory technical solutions
now exist for maximum situations. Thus, this research is intended to fill the gap of
information. In order to sort out the existing problems, the following basic question and

specific research questions were raised.

1.3. Basic Research Question

What are the households’ opinion on the causes of soil fertility degradation?

What are households’ participation on the status of soil fertility degradation as caused by
soil erosion?

What arethe commen soil fertility management practices in the study area?

What factors determine households’ soil fertility management practices in the study area?

1.4. Research Objective
1.4.1. General Objective

The general objective of this study was to assess households’participation on soil fertility

degradation and management practices in Gimbo district, southern Ethiopia.

1.4.2. The Specific Objectives:

To assess the causes of soil fertility degradation.

To examinethe status of soil fertility degradation as caused by soil erosion.

To assess soil fertility management practices in the study area.

To analyze factors that determine households’ soil fertility management practices in the
study area.
1.5. Significance of the Study

Since the study focuses on assessing the soil conservation practices and its impact on

productivity, it is believed to contribute to the overall improvement of the farmers in the



area that needed to be addressed by them. Based on this, the study assists different

stakeholders as follow:

Farmers can benefit from the results of this study so that they have to put more effort to
alleviate existing challenges.

It also benefits local governments and related offices in the sense that they may gain
more insight and understanding on the practices and prospect of the conservation
strategies
and establish ways and means to meet the needs of all farmers in mitigating the existing
challenges and ways to enhance crop productivity

Furthermore, policy makers would also gain insight and understandings, leading to
formulations of appropriate policies that ensure the methods and strategies of soil
conservation in general are addressed within local community.

Scholars and researchers would benefit from the results of this study in that it may be

used as a reference.

1.6. The Scope of the Study
Geographically, the study was conducted in SNNPR kefa zone in Gimbo district. It was
surrounded to assess factors determining the adoption of households’ opinion on soil
fertility degradation andpreservation practices. It is not easy to study the whole aspects
such as forests and other environmental protection practices within the available budget,
resource and material. Therefore, it was significant to limit the study size and scope of
the problem in to a controllable way. So, the range of the study was demarcated to socio-
economic, physical, demographic and institutional factors that touch farmers in the
adoption households’ opinion on soil fertility degradation and management practices.
Delimitations are the characteristics that define the scope or the boundaries of the study
as (Clark, 2009). Furthermore, it is also conceptually delimited to the assessment of soil
conservation practices giving emphasis on identifying currently existing practices and the

challenges on the SWC practices.



1.7. Limitation of the Study
While leading this study, there were some restrictions that encountered. For example,
some household farmers did not agreeable to respond and others did not want to give the

essential evidence. On the other hand, the Woreda experts are not collaborating to give
the appropriate data.



CHAPTER TWO
LITERATURE REVIEW
2.1. A Brief overview of the function of soil and its degradation
Soil is a naturally occurring unconsolidated, upper most layer of the earth’s surface. This
is the most important basic resource in which plants grow. It is the end product of a
complex interaction of climatic, litho logical and biological factors. It is the essence of all

terrestrial life and a cultural heritage but it was sentenced to degradation by natural and

anthropogenic factors, and is non-renewable over the human timescale (Lal, 2015).

Soil fertility degradation means loose of soil nutrientsby various processes over time.
These contrary changes can be set in signal by trouble of the dynamic equilibrium of soil
with its setting either by natural causes or by social causes. The natural causes shift in
vegetation, glaciations, climate changes are often slow, allowing soil to adjust or adapt to
the new conditions (livari et al, 2004). While some human induced causes are
deforestation, over cultivation or concentrated farming, excessive and indiscriminate use
of chemicals, excessive grazing with high stocking rate, population movement and
infrastructure expansion in ecologically sensitive areas, (Lal and Stewart, 1990). In
addition to that, conferring to UNEP (1982), Soil degradation is defined as '"the

miscarriage in soil quality caused through its misuse by humans."

It is a wide-ranging and unclear term, however, and mentions to a reduction of the soil's
existing and/or potential competence to produce quantitative or qualitative goods or
services for the reason that one or more degradation processes (Lal and Stewart, 1990). In
line with this, Soil deprivation is a process, which drops the current and/or future capacity

of the soil to harvest goods or services (Aulakh and Sigh, 2004).

The Soil degradation are classified in to physical, chemical, and biological (Lal and
Stewart, 1990; livari et al., 2004). Soilremoval processes mention to adverse changes in
soil reaction or pH, decrease in reserves and obtainability of plant nutrients, the capability

to inactivate toxic mixtures and reduce unwarranted buildup of salts in the root zone.



While the problem of soil degradation has been ever since cultivation of soils started
(Aulakh and Sidhu, 2004). Today, however, due to the global trade in food, the global
implementation of “exploitative farming methods” (Young and Orsini, 2015) and the
extent to which forests and natural grasslands have rehabilitated to crop production; it is
the whole global civilization that is threatens by progressive soil deprivation (Young and
Orsini, 2015). Grounded on archaeological indication, soil deprivation was responsible
for destruction of many ancient civilizations. For example, the devastation of the Harappa
civilization in western India, Mesopotamia in western Asia, and the Mayan culture in
Central America (Lal and Stewart, 1990). Yet, the existing statistics on the degree and
severity of soil degradation are not consistent. Some statistics in the nonfiction indicate

that the world is certainly running out of high quality soils (livari et al., 2004).

In the Ethiopian history, serious soil degradation problems had firstly experienced in the
northern part of the country. This is true since its long history of sedentary agriculture
and human settlement. In that time, Butzer (1981) noted soil erosion as one of the key

causes for the downfall of the ancient Axumite Kingdom.

As the course of soil degradation advanced in the north, people had to move southwards.
This process had attended by the same blowout of soil degradation, partly accounting for
the fall of civilizations that grew further south. Hence, Hurni (1987) defines land
degradation due to soil erosion as one of the essentials in the failure of the civilizations of
Lalibela in the 14t century, of Gonder in the 17t"century, and of Shewa in following
years (Thomas, 1991).

The reason for agriculture sector is the main source of income and livelihood of the
country’s population in Ethiopia (Tesfu, 2011), and it is evident that agriculture sector is
activated by changing forests and natural grasslands to crop production, which leads to
progressive soil deprivation (Young and Orsini, 2015). This implies that, Ethiopia is one
of the many developing countries of Africa that have affected by soil degradation caused
through human —induced process (Lal and Stewart, 1990). In line with this, soil
degradation diminishes economic growth, especially in countries where agriculture is the

engine for economic development (Lal, 2015).



Similar to that, not less than since three thousand years, highlands of Ethiopian have

degraded by agricultural expansion.

The driver causes of high soil destruction by water and digging as well as by land
downhill are the mixture of erosive rainfall and steep slopes. This happens due to the
quick tectonic uplift during the Pliocene and Pleistocene and human impact by
deforestation, overgrazing, agricultural organizations where the open field controls,
catastrophe of the farmers, and continuous agricultural techniques (Nyssen et al., 2015).
Conventionally, region, the northern part of Ethiopia regarded as the most degraded part
of the country (Hailu and Edwards, 2006). Since numerous events have severely
degraded the land and affected the death of humans and livestock (Aklilu, 2014). Thus, in
all of region and Ethiopia in general, severity of soil erosion has made cultivation of old
farmland impossible, this is due to the result of the mountainous and hilly topography,

heavy rainfall, and low degree of vegetation cover (Yibabe, 2002).

Soil is a vital resource for the forthcoming of humanity (Young and Orsini, 2015).
Climate moderation through cycling, waste disposal, water percolation and purification,
thus, because of many ecosystem facilities provisioned through soils (e.g., food, feed,
fiber, elemental cycling), soil quality must be protected or restored to improve these

services.

2.2. Farmers’ participation in soil conservation practices
The aim of Soil Conservation is preventing reducing the effects of soil erosion is
maintaining the soil quality (Graaff, 1993). Soil conservation is at the top of development
agendas in Africa. Nearly every project related to agriculture or environment has a soil

conservation component to it.

Extensive land degradation in the Ethiopian Highlands puts in danger the rural livelihood.
Strengthened by swelling population pressure, farmers are enforced to expand their arable
land by deforestation and thus worsening the soil erosion problem. Through the use of
various soil conservation actions, farmers and authorities try to stop against further land

degradation (Brenner et al., 2013).



The Ethiopian government first recognized the cruelty of the soil deprivation problem
following the 1973/74 famines in Wollo. The 1973/74 droughts illustrated also the
consideration of external supporters to land degradation problem and momentarily

conservation become a priority (Berhanu and Swinton, 2003).

According to Berhanu and Swinton (2003), after the early 1970s, national energies to
conserve land strengthened, these involvements largely trusted on organization of farm
households and food for work (FFW) schemes to conserve degraded lands through the
building of soil bunds, stone terraces and forestation. The care given by the Ethiopian
government to the increase of preservation activities since the early 1970s is a sign of
increasing attentiveness of the problem but true understanding of the manners and results
to land deprivation and harshness are still deficient.

With heavy outer support, the government commenced a huge program of soil
preservation and restoration in highest land degraded areas of the country following the
1975 land reform and formation of the peasant association (PAs), which were
instrumental in mobilizing labor and assignment of local responsibilities. This involved
above 30 million peasant workdays per year (Hurni, 1988).

In order to build balance, experts on the native practice stated that home-grown soil
conservation like scientific soil conservation should become likely as a result of a more
common knowledgeable courses of making order out of disorder not merely as a response

to practical human needs.

In fact, there is clear margin between native and scientific soil upkeep mechanisms in
which indigenous soil preservation is more of general and relies almost wholly on
perception and knowledge whereas scientific once characterized by a greater ability to

break data existing to the senses and re assemble it in different ways (Yeshambel ,2013)

During 1950s and 1960s, indigenous agricultural practices of least developed countries
had considered as backward and insufficient to manage their natural resources due to the
high desire for science besides technology, which broadly had observed as proficient to
solve all human difficulties.

Thus, native resource organization system had taken as a difficulty and unreasonable to

the growth of output. Today, however, the opposite is true, number of empirical studies
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have been done that the being of a wide variety of local level resource administration
systems that are both ecologically sustainable and effective. The Modern Soil
Conservation techniques should have built its ground on the baseline of indigenous soil
conservation practices. Because they fit better in to the local setting and socio economic

circumstances.

Therefore, to be conventional and sustainable the technologies suggested by the Ethiopian
soil preservation project should incorporate the indigenous erosion control practices of
the several agro-ecological zones through involved and adaptive research (Belay,
1998:2).

2.3. Detrminantsof soil conservation practices
Since several empirical researchers examined the determinants of soil conservation
technologiesadopt the existed indigenous soil conservation practices. Here, the
investigation tried to review some of technological applications into existed knowledge
of the indigenous community. It looks that the more technically with problematic
innovation; the less attractive it might be for many farmers (Colman and Young,
1989:60). Soil preservation activity of farmers is influenced by numerous varieties of

institutional, socio-economic and physical issues (Eshetu, 2014).

2.3.1. Demographic factor

The household variable that is considered to have effect on the adoption of Soil
Conservation technologies included age, level of education, and family size and farm
experience by(Aklilu2006). The influence of farmers’ age on the adoption performance
of soil conservation may be either positive or negative.

Certain studies approve that farm skill has a positive recommendation with the use of
preservation practices (Aklilu and De Graaff, 2006).

The younger farmers might be influenced for the negative effect of age on the adoption
decision of soil conservation practice.As well, education increases the capacity and skill
to attain and apply applicable information concerning the use of soil preservation
practices, since educated farmers were likely to have a good knowledge of the

significance of soil conservation technologies and hence the requirement to adopt the
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technologies (Ephraim, 2002). Some studies specify that the number of experience in

farming has optimistic relationship with the use of conservation practices (Abera, 2003).

Family size is frequently reported as taking both negative and positive belongings on the
implementation and protection of maintenance activities. With their study, of the central
highland of Ethiopia, Bekele and Holden (1998) recognized that the age of the farmers
and family size had significant negative belongings on the adoption of soil conservation
practices. The reason for this observation is likely to be land scarcity is more serious with
larger families and it makes difficult to adopt some soil conservation technologies
(Tadesse and Belay 2004).

A household with a large size pays little attention to conservation activities because of
the need to be engaged in off-farm activities to earn cash for buying food and other
economic activities if the family households have small and fragmented land size.
Contrary to this finding, those households who have large family are expected to adopt or
have more chance to implement the practice more than those who lack of labor or
comparatively less family availability (Pender and Kerr, 1998). Thus, it is problematic to

say that, family size touches the practice only direction.

2.3.2. Physical Factor

The steeper slope of the farm land  "-has been found to have a positive effect on the
decision of Soil Conservation practices. Empirical studies in different parts of Ethiopia
reported a positive and significant correlation between the slope of a farm and the
decision of adopt Soil Conservation practices (Berhanu and Swinton, 2003).
Agriculturalists’ plots with steep slopes are more involved in the continuous use of soil
conservation process than those who possess flat or gently sloping farmland. On steep
slopes farmers are constructing soil bunds on their farmland to prevent soil erosion
(Crambet al., 2009).

Distance from residential areasacceptance has negatively and significantly influences the
practice of soil conservation by farmers (Abera, 2003). Preservation structures are
retained more on plots nearer to housing areas and more consideration is given to close
plots. This can be attributed to the fact that farmers gave more attention to nearby plots
and the maintenance and/or care given to fare distance is limited (Berhanu and Swinton,
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2003). The soil richness condition of cultivated plots is a significant factor on farmers’
choices on the continued use of soil preservation practices. The level of soil fertility has a
bad and significant association with the degree of participation adoption and continued
work. Farmers with plots of low or medium soil fertility are more involved in
preservation work than those who have fertile land (FAO, 1999 and Eleni, 2008).
Subsequently, farmers with less fertile lands have anticipated to improve the low fertility
of soil and upsurge the output of the plot, while farmers with very fertile lands certainly
do not understand the adverse effects of erosion on their plots with in short term and no
need to conserve their plots (Eleni, 2008)

2.3.3. Economic factors
Economic variables can play important role in determining the adoption of Soil
Conservation practices of the household. Between the economic issues, farm size is
significant variable in relation to the acknowledgment of soil conservation (Aklilu and De
Graaff, 2006). Farm size is one of the factors that affect farmer’s decision to soil
conservation technologies (Tadesse and Belay 2004). Farm size is one of the factors that
affect farmer’s decision to soil conservation technologies (Aklilu and De Graaft, 2006), It
implies that farmers with relatively larger land size had better chance of adaptation of soil

preservation technologies than farmers with lesser plot of lands.

The reason towards the positive relation of farm size with adoption to the fact that
conservation structures occupy part of the scarce land and due to these farmers with small
plot of lands could not give to occupy part of their land through the soil structures.
(Bekele and Holden, 1998)

2.4. Soil conservation practices in Ethiopia

The aim of soil conservation is to preventing/reducindg the effects of soil erosion and
maintaining the soil quality (Graaff,1993). Soil conservation is at top of development
agenda in Africa. Nearly every project related to agriculture or environment has a soil
conservation componenet.

Extensive land degradation in Ethiopian high lands putsnin danger the rural livelihood.
Strengthened by swelling population pressure, farmers are inforced to expand their urable
landby deforestation and this worsening the soil erosion problem. Though the use of
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various soil conservation actions, farmers and authorities try to stop against further soil
degradation (Brenner et al,2013)

The Ethiopian government first recognized the cruelty leve of the soil deprevation
problemfollowing the 1973/74famines in Wollo. The 1973/74droughts illustrated also the
conservation of external supportersto soil degradation problem and momentarly

conservation becom a priority (Berhanu and Swinton2003)

According to Berhanu and Swinton (2003), after the early 1970s, national energies to
conserve soil strengthened, these involvments largely trusted on organization of farm
house holds and food for work (FFW) schems to to conserve degraded lands through the
building of soil bunds, stone terraces and foreststion. The care given by the Ethiopian
government to the increase of conservation activities since the early 1970s is a sign of
increasing attentives of the problem but true understanding of the manners and results to
land depreivation and harshness are still defiient.

2.5. Types of soil conservation

2.5.1. Physical soil fertility management practices
A physical soil conservation preparation is applicable of soil management using
knowledge or art with the goal protection of soil resource form utilization. In addition,
among those diverse applications, different organization applied in different farm lands.
However, these conservation applications are contingent on climate, soil type, vegetation
cover and level of economy (Shiferaw, 2005).

2.5.2. Biological soil fertility management
Contour plowing is a conservation method that involves creating even terraces and telling
perpendicularly to the slop this method used as conservation technique for water and soil
because it increases the infiltration of water (Robert, Dave and Ketewa, 2008). It is across
the slope plowing rather than ups and down which helps in order to reduce runoff and
water loss. It is simplest way to prevent soil erosion. This water conservation practices

are useful on gently slope soil (Mulinge et al., 2010).
2.5.3. Check dams:

Are techniques that help trap runoff water and washed soil in the runoff water this also

increase infiltration and decrease the velocity of runoff water (Pender, 1998).
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Proper soil management with increasing in organic matter of the soil, the soil structure
will be kept and retained. This is extremely stimulated for soils that are extremely tilled
and with poor structure it’s due to the soils tendency to simply erode by surface runoff
water (Teshome, 2010).

2.5.4. Physical Water Conservation
Physical water preservation measures are construction built for water conservation. This

protects the destruction of soil degradation due to excess overflow.

2.5.4.1. Terracing:
It involves building level of surface at right angle to the slope to retain water and reduce
amount of erosion. 5ince it requires moving of soil and stone to construct the level areas,
it is expensive method of water conservation (Geremaw, 2005).
To bring sustainability on the basis of soil and water conservation natural resource
management/ land management, integrated pest management, using new technology etc.
/are important practices.
Those have to be done effectively for economic viability and food security on household
level. Soil and water conservation performs in plateau areas can adoptive the production
of various kinds of ecosystem facilities that have both upstream and downstream benefits.
Land protected by plant biomass, living or dead, is more unaffected by to wind and water
soil erosion and knowledge comparatively little erosion because rain drop and wind
energy are debauched by the biomass level and the topmost soil is held together by the
biomass (Pimentel et al., 2005). Soil - carbon based matter, prevailing on the soil surface
as raw plant residues, helps to keep the soil from the consequence of rain wash, wind and
sun. Removal or burning of residues depicts the soil to negative climatic influences and
take away the soil organisms of their primary energy source (Bot and Benites, 2005).
With consciences of the farmer to proper application of techniques that keep or restore
the capacity of soil to preserve water with the inorganic nutrients and organic substance
increases. Farmers can intensely decrease agricultural water demand, reduce
susceptibility to climate extremes drought and flooding, and also increasing soil carbon
storage, as well as output. By reducing overflow and inorganic fertilizer input,

downstream water quality recovers (MOA, 2015).
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Erosion has decreased in many parts of the developed countries by means of good
agricultural practices and Soil and water conservation methods. As a result, these
countries produce more food today than 50 years ago. In fact, many of the world’s
industrialized counties augmented their food per capita in the last fifty years (Roetter and
Keullen, 2008). In many cases crop residues are in high demand in some local market for
different uses. Economic influence has been primarily attained through increased crop
production. An increase in crops has two-fold effect. First, it helps to safe food for the

domestic and, secondly, to create a extra which can be sold (Wagayehu, 2003).

2.6. Conceptual Framework
The measures of adoption in this study are the actual physical presence of conservation
structures on farmers' plot of land. Hence, farmers were asked whether conservation
structures are done in their field or not and still exist in each plot of land. In this study
adopters are fanners who have a plot of land on which conservation structures have been

put up. Thus, the dependent variable is a function of demographic, socio-economic,
institutional and physical factors.
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Demografic factor
-Age and education

-Sex of households

Physical factors
--Farm size, slope

and distance

Figur 1: Conceptual Framework

Assessement of soil

fertility management
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1. Research Design
In this study, the researcher had employed descriptive survey design because it enables
the researcher to make inquiry with narration of events and drawing of conclusions based
on the information attained from comparatively large and typical samples of the target
population (Kothari, 2004). Additionally, descriptive research design aims to describe
behaviors and to gather people perceptions, opinions, attitudes, and beliefs about a

current issue in under investigation (Kumar, 2006).

3.2. Research Method
Like research project different researchers defined research method. For instance,
Dawson (2002) defined research methods as tools used to gather data such as
questionnaires or interviews. Similarly, Neville (2007) defined research method as the
several specific tools or ways data can be composed and examined, e.g. a survey;,
interview; observation specification; data analysis software etc. So, the above
explanations tell us that, research method mentions to the tools that investigators apply to
gather data necessary for the study. Therefore, the researcher used quantitative and
qualitative method. Bysupporting this idea, McColl etal. (2001) suggested that,
guantitative data provides a numeric description of trends, attitudes, or opinions of a
population by using questionnaires for data collection with the intent of generalizing from
a sample to a population. In deed so the researcher gave more focus to quantitative data.
This is not to mean that, qualitative data is not significant for this research. But to mean
that, qualitative data is combined in this study to triangulate the quantitative data so that it

will be influential enough to define the conditions of the subject under investigation.

3.3. Description of the Study Area
The specific study area of this research is Gimbo district, which is one of the twelve’s
district and two cities administrative division of the kafa zone. Ufa, its administrative
town, is located at a distance of 18 km from Bonga. The district consists of 38 rural

Kebeles and one urban Kebele.
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It covers an area of 775.84 square kilometers bordering Shishoinde district in the west,
Gewata district in the northwest, in south Bonga city administration, in south west with
Decha district.

Kafa zone is one of the 14 administrative zonal and 4 special woreda administration
Councils in Southern Nations, Nationalities and Peoples Region (SNNPR). The Zone has
a total area of 10602.7 km? land bordering Oromiya in the north and north east, Bench
Maji Zone in the south and south west, Sheka Zone in the northwest and Konta Special
district in the east. Based on CSA (2007), the total population of the zone is 874,716
(Male, 431,778 Female 442,938)

The Zone is comprised of twelve districts and two city administrations namely: Chena,
Bita, Adiyo, Gimbo, Tello, Decha, Goba-dishi Gewata, Gesha, Sayilem, Cheta,
shishoinde districts and the rest Bonga and Wacha are town administration. The
Administrative town of Kafa is Bonga. It is found in south western part of Ethiopia at a

distance of 454 km from Addis Ababa and 724 km from the region town Hawassa.

From the topographic nature of the landscape and the experiences of farmers in an area
towards soil conservationsimilarities, the researcher wants to study three of the thirty-
nine kebeles on how people the soil practices soil fertility degradation manage system in

this area.
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Figure 2: Map of the study area

3.4. Populations, Samples and Sampling Techniques of the Study
3.4.1. Population of the Study
The population of this study was including farmers from Kejaa Araba, Woka Araba and
KayaKella kebeles, extension workers’ expertise as well as district and Zonal Agriculture
office experts. To make the study manageable and obtain valuable information, emphasis
has been given to literate farmers who can read, write and easily understand to respond
questionnaires. Furthermore, to keep gender composition, both sexes of respondents had

been taken.

3.4.2Sampling Design
According to Fraenkel and Wallen (2008), a sample was a group on which information’s
were obtained in order to generalize it to the population. The sampling design of this
study was involved as multi-stage stratified sampling technique. Both probability and
non-probability sampling methods were employed in the sampling and selection process.
Simple random sampling had employed as a typical method of probability sampling

techniques, Moreover, this method was often used with a small number of the population,
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for example, putting the name of all the population, a table of random numbers had been
used to identify the population members that will make up the sample (Hayford, 2013).
While purposive sampling method had been used as a key for non-probability sampling
tool in selecting units/elements of the study. The study had employed in Gimbo district of
Kafa Zone, SN.N.P.R. The selection process was based on the severity of problems as it
was drawn from areas where soil erosion problems were serious enough to warrant data
collection.

In study site, there were 38 rural and one urban kebeles, based on the information
obtained from the district agricultural office, 26 kebeles including urban kebele which
don’t extensively practiced soil conservation and less suitability to soil erosion because of

the flat nature of the landscape are excluded from the selection.

From 12 rural kebeles with severe soil erosion problem and high soil and water
conservation practices by local government and farmers, three kebeles had been selected
deliberately as samples for the study. The selection of the sample farmers in the selected

kebeles was based on the following steps and procedures

Step 1: Establishing Sampling Frame

Before conducting the selection of sample farmers in the selected kebeles, sampling
frame was established by taking the complete list of both female and male household
farmers from the record available in the Gimbo Woreda administrative office. The actual
and complete list of the sampling farmers would had been further checked by the heads
of Keja Araba, Kaya Kella and Woka Araba Kebeles and key informants who knows the
statistics of farmers very well. From the statistical data obtained from annual abstract of
district finance and economic development office /2011/E.C / the total number of

household farmers from the selected kebeles were 1041.

Step 2: Sample Size Determination

After getting the total number of household farmers in the selected kebeles, the next step

had been determining the total sample size of the survey based on the established
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sampling frame of the selected kebeles. The sample size was determined by using
formula following Kohtari, (2004) method of sampling formula by considering an
estimate of 95% expected significant and giving any particular outcome to be within 5%
of marginal error and 95% confidence interval of certainty
(alpha=0.05). Based on this assumption, the actual sample size for this study was
computed as: -

72 % p*(Q* N
e2(N—1)+Z%+p=q

n

Where: n= Sample Size

N= the total Population (1041) e: suitable error (the precision) (e = 0.05) p:
standard deviation of inhabitants (p =0.1) g: sample amount (q =1-p)=1-0.1=0.9
z.  standard variant at a given self-confidence level (Z =1.96)

n = 1.96%%0.1%0.9x1041 _359.919504
©0.052(1041-1)+1.962x0.1x0.9  2.945744

=122

Therefore, n = 122 is the minimum sample size of house hold members for reliable
results. Lastly, by using comparative distribution method the researcher stands decided to
take sample members from three kebeles. These sample house hold members were drawn
for data collection using simple random sampling method under consideration of gender
proportionality by stratified sampling method.

n=122

m (Kejaa Araba) = n*Ni/N = 122*500/1041 = 59 m, (Woka Araba) = n*N2/N =
122*320/1041 =37ns (Kaya Kella) = n*Na/N = 122*221/1041 =26
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Table 1: Sampling frame

Name of Kebele Target population Selected Sample size
Male Female Total |Male Female Total
Kejaa Araba 343 157 500 40 19 59
\Woka Araba 277 43 320 32 5 37
Kaya Kella 171 50 221 20 6 26
Total 791 250 1041 92 30 122

Source: GimboWoreda Finance and Economic Development Office, 2019

3.5. Sources of Data
Quantitative and qualitative facts were composed from diverse sources through several
methods. These comprise both primary plus secondary data sources. The importance of
collecting and considering both primary and secondary sources through qualitative and
guantitative methods of data collection was used to complement and supplement the
diverse data generated from different sources which in turn would had been used to make

the data and the result of the research reliable.

3.6. Data Gathering Instruments and Procedures
The use of varied instruments to collect data on the same issue from the participants was
a step towards clarifying and validating the information obtained. Based on this, two data
gathering instruments were used. They were questionnaire and interview. The way such

instruments were developed and scored was explained here under.

3.6.1. Questionnaire

Questionnaire can be defined as written form that ask exact questions of all individuals in
the sample and which respondents can answer at their own convenience (Gall et.al 2007).
Inquiry forms provide better homogeneousness across measurement circumstances than
do interview. It also allowed anonymity which encouraged frankness on sensitive issues
(Robson,2002). Moreover, each person responds to exactly the same questions because a
standard instruction was given to the participants.

Considering such reality, the researcher developed questionnaire and used as it was

believed to be better to get large amount of data from large number of participants in a
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relatively short time with minimum cost in a way that would satisfy this research’s goal.
The content of the questions was principally obtained from the reviewed literature and
sample questions were assessed from the previous related research. The entire
questionnaire will have two parts. The first part dealt with the general background of the
participants. The second and the largest part contained closed question items that
addressed the basic question of the study.

To avoid language barriers that farmer respondents may encounter questionnaires was
equipped in English version and interpreted into Amharic and kafinoonoo (kafigna
language) as they can sayand write with languages. The conversion practice was formed
by English and kafinoonoo linguistic subject professionals from Bonga College of

Teacher Education.

3.6.2. Interview
The interview is the most common method in collecting qualitative data. Flick (2007)
defines the interview as accessing a person’s opinion and claims that the interview allows
an interviewer to understand the interviewee’s knowledge, information, likes and
dislikes, attitudes, thinking and beliefs. The interview guide consisted of two parts i.e.
general background of the participants and the selected themes. Subsequently, it will be
used for selected five extension workers fromkebele and three expertsfrom district
agriculture offices. The interview guide was prepared and held in accordance with
general experiences and the practicesand challenges of soil conservation. The interview
guide was prepared in English and translated to Amharic and local language
/Kafinoonoo/to make the interaction more understandable and the discussion was made.
The process of interview was recorded by audio material after taking the consent of each
intervieweefor analyses purpose. The intensity of the study offered by a qualitative

approach would strengthen the quantitative approach.

3.6.3. Focus group discussion
To triangulate the guantitative data with the qualitative information, few experts from
respective disciplines had been chosen. Consequently, a total of nine extension workers

were selected.
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In addition, to substantiate the result of the study, from district agriculture office experts,
five were selected and from zonal offices experts, based on their field of specialization
and direct relation with the practices, three of them had sampled by purposive sampling
techniques. Lastly to fill the information distortion and not to miss the information from

the farmers, fifteen of them were included through FGD by availability sampling.

3.7. Validity and Reliability
Checking the validity and reliability of data collecting instruments before providing to the
actual study is the core to assure the quality of data (Yallew, 1998). To ensure the
validity of instruments, initially the instruments were developed by the researcher under
close guidance of advisor and also a pilot study was carried out on 20 farmers who are
engaged in farming career which are situated in different district of the same Zone. The
participants of the pilot test were also well-informed about the objectives and how to fill,
assess and give feedback on the significance of the contents, item length, simplicity of
items, and details of the questionnaire. Based on their remarks, the instruments were
amended before they were directed to the major participants’ of the study to diminish
errors. As a result, fifteen items were merged in to ten items; six lengthy items were

shortened, and many unclear items and directions were made clear.

Reliability test was an important instrument to measure the degree of consistency of an
attribute which is supposed to be measured. It can be likened with the steadiness,

consistency or dependability of a gauging tool

3.8. Methods of Data Analysis
For this study, the data had been collected from both quantitative and qualitative sources.
The collected data had arranged, organized and presented in a way to properly answer the
research questions. The closed-ended items across sub-categories were computed and
explored using frequency, percentage and mean scores. The items in the questionnaires
would be offered in tables according to their concrete similarities. The scores of each
item was organized, statistically compiled and imported into SPSS 21 to obtain the mean

score of each item.
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The percentage used to analyze the background information of the respondents that are
related to the adoption of farmers’ practices on ther farm land to conserve the soil
fertility for better productivity, the mean would be served as the basis for interpretation of
the data as well as to summarize in simple and understandable way.

On the other hand, the data obtained from the one-to-one interview was analyzed
qualitatively. The qualitative analysis had been done as follows. First, organizing and
noting down of different categories would make to assess what types of themes may
come through the instruments in line with the research questions. Accordingly, data
obtained from interviews will be analyzed and presented using content analysis approach.
Finally, the results had been triangulated with quantitative findings and conclusion and
recommendation were forwarded.

This chapter establishes the key findings from the data analysis in addition to the
discussion of the findings within the literature. The study used survey questionnaires
through “face to face” meetings with stakeholders, and interviews. On top of this focus

group discussions and fieldwork/visits have been used.
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CHAPTERFOUR
4. Result and discussionon Assesment of Soil
Fertility management Practices
4.1. Demographic Characteristics of Respondents
4.1.1.Sex and age of Respondents
This section illustrates the gender composition and age range of the respondents. As
indicated in table 2 below, out of total respondents 24.6% (n=30) were females whereas
the rest 75.4% (n=92) were males.
This implies that malesare more dominant in having the farm land than females’ activity
and more of the participation of the female interms of farming activity is rare as
compared to male. This shows that, male household heads had more chances to involve in
soil fertility management practices than female household heads. This maybe because of
most women in the study area spent their time in domestic responsibilities and activities.
Accordingly, the age groups for head of household are identified: 13.1% are between 15-
25 years, 30.3% are between 26-35 years, 24.6% are in range of 36-45 years, 22.1% are
in the age from 46-55 years’ group. Farmers in this age group are assumed to have a
goodunderstanding of problems of soil erosion due to access to information, and as a
result, usually more interested in soil and water conservation practices. The proportion of
elderly farmers is 9.8%, an age group in which labor shortage can be a hindrance to
practicing soil conservation measures. However, these farmers usually implemented soil
conservation practices because of having access to money for rented oxen as well as hired
labor.

Table 2: Sex of respondents * age of resondents Crosstabulation

age of resondents
15-25 | 26-35 | 36-45 | 46-55 | 56-65 | Total

Male 10 25 30 15 12 92
sex of respondents female 6 12 12 0 0 30
Total 16 37 42 15 12 122
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Figure 3: Age distribution of respondents

4.1.2. Marital Status of Respondents
In this section, respondents were sought to indicate their Marital Status. From the
guestionnaire survey (8.2%) of the respondents were single, (88. 5%) of the respondents
were married, whiles (3. 3%) of them were being divorced. This shows that most of the
people in the area are responsible with spouses and families who in one or the other may
benefit from agricultural productivity.

Divorce
3%

Figure 4: Marital status
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4.2. Socio-Economic Characteristics

4.2.1. Educational Background
Moreover, regarding the educational back ground, 39.3% of respondents had no acsses
for formal education, 32. 8% had completed grade 4, 22.1% were grade 5 to 8 and 5. 8%
were from grade 9 to 12. This implies that the agricultural sector of the study area is still
dominated by illiterate farmers which affectes fertility degradation practices.

Table 3: Educational level of respondents

\Variables Number Percent
Noformaleducation 48 39. 3
Grade 1-4 40 32.8
Grade 5-8 27 22.1
Grade 9-12 7 5. 8
Total 122 100.0

4.2.2. Family size
Table 4 depicted the family size distribution of the respondents in the study area.
Accordingly, 36.1% of the respondents had less than five family members, 37.7% of
them had between five and seven family members, while26.2% of them had greater than
seven family members. This implies that the majority of the households are with a large
family size, because 63.9% of them had five and above family members (Table 4). This
shows that most of the people in the area have high family members who in one or

another way may benefit from agricultural labour force.

Table 4: Family Size of respondents

Family size Frequency Percent
<5 people 44 36.1
5-10 people 46 37.7
>10 people 32 26.2
Total 122 100.0
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4.2.3. Livelihood of the Respondents
Regarding the major livelihood characteristics of respondents as indicated in Figure 5, the
major livelihood for all of the people of the study area was agriculture. This finding

indicates that agriculture was the dominant source of income for all of the people of the
study area.

A

Beekeeping L'
Coffee & spices production 2‘)
Both Crop farming and Animal.. _
Only Animal rearing -
Only Crop farming -

Figure 5: Major livelihoods of respondents

4.2.4. Landholding, Farmland Size and Agricultural Practice of
Farmers

With regard to land possession, all (100%), of respondents have their own agricultural
farmland. About 58.2%, 22.1%, and 15.6% of the total farm household, indicated that
their land holding size is between 1-2, 2-4 and less than 1 hectare, respectively (Table 5).
On the other hand, only few farm household, (4.1%) had farmland size greater than 4
hectares.

From this response delivery, one can understand that lesser land size in areas of high
request might be a restriction for the implementation of land management practices for
such smallholder farmers. Because, many research results stated that land holding size is
one of the most severe restrictions in the adoption of farming land management practices.

For example, farmers with greater farm land size are more likely to practice long-term
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land management practices such as; fallowing, crop alternation, applying organic manure
and incorporate crop remains. However, farmers with less farm size are more likely to
practice either nothing or short-term management methods that insure only short-term
productivity (Nkonya, et al 2008).

Regarding the agricultural practice of farm households’, majority proportion of farm
households (69.7%) were practitioners of only rainfed agriculture whereas about 1.6%
and 28.7% of the entire sample farm households experienced only irrigation agriculture
and both irrigation and rainfed agriculture correspondingly.

From this, one can understand that like with majority of Ethiopian agriculturalists most of
farm household respondents in the study area have no additional irrigation agricultural
practice. This also may lead framers to expose for scarcity of food due to crop failure at a
time of severe weather condition. Furthermore, since the agricultural activity is more
exposed to weather and climate variability associated problems, farmers are likely to
carry out actual and suitable agricultural land administration practices to lessen their crop
failure.

Table 5: Agricultural farm land andtype of agricultural practice

Item Variables Percent
< 1 hectare 15.6
1-2hectare 58.2
the land size 2-4hectare 221
IAbove4dhectare 4.1
Total 100.0
Only Rain fed based agriculture 69.7
Only Irrigation agriculture 1.6
agricultural practice _ _ _
Both Rain fed and Irrigation based agriculture 28.7
Total 100.0
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4.2.5. Productivity ofFarmland in terms of Family Size and Farm
Experience

As the table below indicates, respondents were asked how they perceive participation/
contribution of their family members to farm production activities. Accordingly,
about32.0% of respondents stated that their family members are active participants in the
agricultural activities, whereas, about 68.0% of the household respondents indicated that
they have more inactive/dependent household members (as either children or old age)
than active agricultural household members (Table 6). That means adoption of
households ‘opinion on soil fertility degradation and management practices were
influenced by the size of family. Farmers having smaller agricultural active family size

were more likely to remove conservation structures totally or temporarily.

Farm experience is the sum of years the household involved in farming as an earnings of
living. The range of farming experience of the households lies between 5 and 40 years
and about 76.2% of the respondents had farming experiences between 11 and 30years
(Table 6). In addition, the majority of household heads used their farm land for more
thanlOyears. With longer experience in farming, knowledge, skill s, and attitudes are
gained on the agricultural operation including soil and water conservation practices. So,
farmers with longer experience are less conservative and convinced.

It is more likely that farmers with longer fanning experience will be ready to accept
changes and adopt new ideas and techniques for the increase of production on their

farmincluding soil and water conservation measures.
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Table 6: Farm household members’ participation in agricultural activity
(active or in inactive) and farm household head farm experience
Item Variables Percent
ctive family members than inactive 320
member
Participation of family members?  Many inactive/dependent family 68.0
members than active members
Total 100.0
5-10 13.1
11- 20 38.5
Farm experience in years? 21- 30 37.7
30-40 10.7
Total 100.0
5-10 years 26.2
11-15years 31.1
Farm experiences? 16-20years 13.1
more than 20years 29.5
Total 100.0

4.3. Households’ Participation on of Soil Fertility Degradation

management

The table below shows the responses of the participants of the study towards the main

Causes of Soil erosion. As indicated in the table 7, the responses of participants revealed

that they agreed that overgrazing, plowing steep slopes, high rainfall, limited use of soil

fertility management practices, and continues cultivation in the area with mean values of

3.73, 3.48, 3.54, 4.26, and 3.63 respectively. On the other hand, they moderately agree on

damaged conservation structures with mean value of 2.83, respectively. From this it is

possible to conclude that overgrazing, plowing steep slopes, high rainfall, limited use of

soil fertility management practices measures, and continues cultivation are the main

causes of eoil Erosion table 7 in the study area.
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Table 7: Respondents’ opinion towards the causes of soil erosion

Causes of soil erosion N Min | Max | Mean
Overgrazing 122 1 5 3.73
Plowing steep slopes 122 1 5 3.48
High rainfall 122 1 5 3.54
Limited use of soil fertility management measures 122 1 5 4.26
Damaged conservation structures 122 1 5 2.83
Continues cultivation 122 1 5 3.63

4.4. Households’ Opinion on the Status of Soil Fertility Degradation
4.4.1. Severity of soil erosion hazard

In the study area, the status and problems of agricultural land was assessed based on farm
household respondents” understanding. Because in order to have an expressive sense on
the agricultural land organization practices, evaluating the status and the current problems

of agricultural land in the study area is very significant.

The majority of the farm respondents (26.2%) stated that their agricultural fields are
suffering with severesoil erosion hazard. About (48.4%) and (14.8%) of the total farm
households responded that this erosion with moderate and low hazard respectively. On
the other hand, of the total respondents only (10.7%) of the respondents responded that

soil erosion is not a problem in their farmlands.

In the study area, about (9.8%) of the total respondents also reported that erosion has
minor effect on crop productivity has also increased over time. In addition, about (54.1%)
of the total respondents responded that soil erosion has severe effect on crop yield
productivity and crop productivity also declining over time. Whereas about (36.1%) of

the respondents reported that crop yield productivity is remain constant.

Regarding what current action do they have to take to boost up their production, as can be

understand from the response distribution, majority of farm household respondents
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(52.5%) confirmed they use fertilizers to boost up their production in the agricultural
fields of the study area? In addition, about (31.1%) of the total respondents responded
that Using soil fertility management practices measures to boost up their production in
the agricultural fields of the study area. Whereas about (11.5%) and (4.9%) of the
respondents reported that they use manure and crop rotation to boost up their production
in the agricultural fields of the study area.

Regarding the rain fall pattern in their locality, all 100% of the respondents also reported

that the rain fall pattern in their area is adequate and timely.

Table 8: Households opinion on the severity of Soil Erosion Hazard

Item Variables Percent
Severe 26.2
Moderate 48.4
the severity level of soil erosion Minor 14.8
It has no effect 10.7
Total 100.0
Increasing 9.8
yearly crop yield productivity Declining 54.1
No change 36.1
Total 100.0
Using SWC measures 311
Using fertilizers 52.5
Current action done to boost Using manure 11.5
production Crop rotation 4.9
Total 100.0
Sufficient and timely 100.0
Insufficient and erratic 0.0
the rain fall pattern in area Too much but short duration 0.0
Sufficient but very erratic 0.0
Total 100.0
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4.4.2. Consequence of Soil Erosion

Farmers” who have low awareness of soil erosion problem affects the adoption of soil
conservation measures positively and significantly. The implication is that agriculturalists
who feel that their farmlands are prone to soil loss are more likely to accept opinion on

soil fertility degradation and management practices more likely than those who did not

perceive the tricky of soil erosion.

Table shows the responses of the participants of the study towards the main consequences

of households’ opinion on soil fertility degradation and management practices of Soil

Erosion.

Low crop production & productivity, loss of soil fertility, farm soildegradation,
livestock feed shortage, Increased weed invasion, and demand extra labor for farming
activity are the main consequences of soil erosion in the area with mean values of 3.62,
3.65,3.78,4.11,3.79, and 4.57 respectively.

Table 9: Respondents’ opinion on the Consequence of Soil Erosion

ConsOequence of soil erosion N Min Max Mean
Low crop production &

Productivity 122 1 5 3.62
Loss of soil fertility 122 1 5 3.65
Farm land devastation 122 1 5 3.78
Livestock feed shortage 122 1 5 411
Increased weed Invasion 122 1 5 3.79
Demand extra labor for farming activity 122 1 5 457
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4.5. Soil Fertility Management Practices

4.5.1. Households’ attitude towards the Benefits of Soil Fertility

Management
Table 10 shows the attitude of the participants of the study towards advantage of soil
fertility management practices structures constructed on farm land. The responses of
participants revealed that they had good attitude towards the advantage of soil fertility
management practices structures constructed on farm land and the need for its
conservations with a mean value ranging from 3.67 to 4.42. This tells that the farmers of
the area agreed that soil fertility management practices reduced soil erosion, increases
crop yield, maintains the land for the future, sustains water availability, controls flood
and restores grazing lands. From this it is possible to conclude that farmers of the area
and the local community had a good attitude towards Soil fertility management strategies
and this has a positive impact towards the conservation of the soil resource of the area.

Table 10: Attitude of respondents towards benefits of Soil Fertility Management

(Using ranks 5 = Very High, 4 = High, 3 = Satisfactory, 2 = Low, 1 = Very Low)

Benefits N Min |Max |Mean
Soil fertility management practices toreduce soil erosion 122 1 5 4.00
extent to increase crop yield 122 2 5 4.42
Level of practices to maintain the land for the future 122 1 qd 415
Practices to sustain water availability 122 1 g 369
Soil fertility management practices to control flood 122 1 5 3.67
Level to restores grazing lands 122 1 5 3.89

4.5.2. Soil Fertility Management Practices in the Study Area
In this section, the study area has been assessed in relation to the practice of soil fertility
management technologies particular to the improvement of soil nutrient status like; use of
chemical fertilizer, compost, animal manure and improved crops, fallowing and crop
rotation activities practiced by farmers. To examine farm households’ level of adoption
of soil nutrient management technologies practiced in their agricultural fields, surveyed
farm household respondents were asked to rate their level of practice for the above soil
fertilization technologies and agronomic organization choices. Their level of practices
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graded using five point Likert type scale expressive test with reply options and its

assigned marks (Always =5; Frequently =4; Sometimes =3; Rarely =2; and Not at all =1).

As shown in (Table 11), farm household respondents were asked to indicate soil fertility
conservation technologies practiced in their agricultural fields. In this regard, the
response revealed that the response mean score for inorganic fertilizer as a management
method of soil fertilization practice was 3.78 which is far above the pre-determined ideal
mean score value 3.0. Hence to suggest the farm families have a good level of practice of
inorganic fertilizer as soil artificial insemination mechanism. However, as the survey
result shown in (Table 11) and as it noted from informal group discussion and interview,
the application trend of inorganic fertilizer was not as per the recommendation of experts.
Most of the agriculturalists keep an eye on application of inorganic fertilizer efficiency

with their own decision.

This implies that though farmers develop a good practice in use of inorganic fertilizer, it
could not be effective unless their application is as per the recommendation of experts to
manage soil nutrient toxicity and shortage over the agricultural fields with respect to the

landscape and types of crops under cultivation.

Regarding the practice of compost, animal manure and green manure soil nutrient
management technologies, mean score values of responses from farm household
respondents were 2.15, 2.44, and 2.79 respectively. Since all results are less than the pre-
determined ideal means score value 3.0, farm household respondents have relatively poor
practice of compost, animal manure and green manure of agricultural land management
technologies in their soil fertilization activity. For this also participant farmers in focused
group discussions and farmers during interview indicated that farmers in the study area
were never seen and hear green manure as conservation practices.

This indicated that farmers have information gap related to the adaptation and
implementation of green manure conservation practice to increase the status of soil
fertility.

In addition to this behind poor practice of compost as a mechanism of soil fertilization

activity, through conversation some farmers have stated that early order from experts to

prepare compost was stated as a challenge for its effectiveness. It is clear that compost
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preparation is more effective in a time when there is enough moisture supply to enable
the decay rate of organic matters.

However, not only the above justification given by some farmers but also farmers’
perception towards the preparation of compost as it is a source of disease have been
identified as an encounter in the practice of compost to enrich soil. Because, farmers
detected that this outdated soil fertility management practice has no value since the
application of inorganic fertilizer is inevitable. In code, the practice of such traditional
soil fertility administration activities can safeguard the long run productivity of
agronomic lands through their organic sources. Further, farmers can also decrease their
expenditure on the cost of inorganic fertilizer. To accomplish the conclusions on soil
fertility management practices in the study area, soil fertilization action was more reliant
on the application of mineral fertilizer which cannot alone ensure long run output of the
land under cultivation. Mostly the combined use of both organic and inorganic fertilizer
that ensures the long run productivity of agricultural lands found to be poor even farmers’

use of traditional soil fertility conservation practices are also neglected.

Table 11: How frequent is soil fertility management practice used by households

(Rate 1=Notat all, 2= Rarely, 3=seldom  4=Often 5=Always)

N Rating of respondent Mean
Practices Notatall |Rarely |Sometimes |Often |Always

1 |Inorganic fertilizer |[29.5 33.6 22.1 148 |0 3.78

2 | Animal .manure 36.1 42.6 21.3 0 0 2.15

3 | Compost 0 16.4 30.3 344 |18.9 2.44

4.5.3. Management Practices Related to Soil Fertility
Soil fertility management practices have been claimed to have the potential of improving
agricultural land productivity status and alleviating adverse environmental effects in both
at local and global level (Bifarin, et,al, 2013).
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In line with this, the study area had been assessed in the practice status of Soil fertility
management practices as a means of agricultural land management mechanism.

The survey result indicated that about (21.3%) and (29.5%) of farm household
respondents reported that they practiced crop Rotationand Intercropping in farm land
areas respectively. Whereas, (7.4%), (26.2%) and (15.6%) of farm household respondents
reported that they practiced Grass Strip, Contour Farming and Residue Management in
their farm land areas respectively. During focus group discussion household respondents
were perceived that plantation of trees along farmland areas reduces the plot of land
under crop covers. This also directly linked with increasing request for land that used for
only the farming of major crops to feed the increasing population pressure in the study
area. Throughout the interview held with farmers, most of the informants also perceived
that, only the cultivation of main and common crops like: Teff, wheat, barley and maize
are safeguarded the fulfillment of their annual food consumption. As the farmers in the
study area, agro forestry practices considered as simply the wastage of their cultivable
farmlands used for these major crops.

As a result of this, during the researcher’s observation agro-forestry practices were
observed only along traditional land use systems. These were also for the purpose of
demarking two adjacent farmlands that belong to different ownership and practiced near
to the homestead of farm households’ in the form of home garden as windbreak.

This implies that farmers have some knowledge gap on the possibility of applying agro
forestry practices in small-scale land users’ level that helps these smallholder farmers to
diversify crops and their income sources. Beyond this, agro forestry practices has wider
range of significance to enhancing biological activity of soil and its fertility, increase rate
of water infiltration and deliver satisfactory microclimate for the agricultural practice, if

it is widely experienced in the study area.

40



Table 12: Types of soil fertility management practices and effectiveness of soil

fertility management practices used by households

Items Variables Frequency | Percent
Crop Rotation 24 21.3
Intercropping 34 29.5
types of soil fertility management | Grass Strip g 7.4
practice used Contour Farming 34 26.2
Residue Management 19 15.6
Total 122 100.0
very effective 1% 13.9
Effectiveness of the management moderate _ “ 37
less effective 54 48.4
Total 122 100.0

4.5.4. Trend and Constraints of Inorganic Fertilizer

Application
As shown in (Table 13), half of sample farm household respondents (50%) in the study
area indicated that they used commercial fertilizer in the past five years and continuing
trend in the application of mineral fertilizer on their farmlands improved over time.
Generally, according to the survey result, over time increase in the application of
inorganic fertilizer was the direct image for the increase of soil degradation and depletion
of significant nutrients from the outline of soil over the agricultural fields in the study
area. According to the report by majority of the DAs and agricultural specialists in the
separate sample Kebeles, since it belongs to raised landscape, over 65% of the
agricultural lands are highly wvulnerable for erosion hazard.
During interview Woreda agricultural experts have explained that majority of the
agricultural fields are mostly found under sloped landscapes and also found under severe
degradation resulted from poor farming practices by widely held of farmers and
deforestation in the study area. Moreover, even if there was an upsurge movement in the
application of inorganic fertilizer in the study area, this tendency of inorganic fertilizer
application was not applied as per the reference of experts.
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It was only half respondents about (50%) of sampled farm households also agreed that
they did not used commercial fertilizer in the past five years and their inorganic fertilizer
application is going to be declined over time. this is because of High cost of fertilizer
(52.5%), Inaccessibility of fertilizer (24.6%), Lack of credit provision (18.9%), and | use
organic fertilizer (4. 1%). In relation to this, the majority of the total sample farm family

respondents confirmed that they could not apply mineral fertilizer for all crops.

The respondents reported that this is due to the swelling trend on the price of inorganic

fertilizer which is not easily affordable by such smallholder subsistence-farming actors.

Table 13: Trend and Constraints of Commercial Fertilizer Application

Variables Frequency Percent
) Yes 61 50.0
Implementation leve of
) - No 61 50.0
commercial fertilizer
Total 122 100.0
High cost of fertilizer 32 52.5
Inaccessibility of fertilizer 15 24.6
IThe reason not to use use i __
N Lack of credit provision 11 18.9
fertilizer i _
| use organic fertilizer 3 4.1
Total 61 100.0

4.5.5. Approaches used on farm plots
As shown in (Table 14), about half of sample farm household respondents (49.2%) in the
study area indicated that they used Traditional method of physical Soil fertility
management practices on their farmlands. on the other hand, more than half of sample
farm household respondents (50.8%) in the study area indicated that they used Mixed

method of physical Soil fertility management practices on their farmlands.
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Table 14: Approaches used on farm plots

Variables Frequency |Percent

Traditional method 60 49.2

method used on farm plot Mixed 62 50.8
Total 122 100.0

4.6. Factors that Determine Households Soil fertility
management Practices

4.6.1. Training and technical support of Soil Fertility

Management Practices
Because awareness of soil fertility management practices technologies is likely to have a
significant influence topactice soil fertility management technologies, it is important to
look at the communication channels from which information about the soil fertility
management practices technologies is spread. Telecommunication, radio, and other
means of receiving information from mass media networks are not possible for many
farmers within the study areas because of the lack of infrastructure, resources, and/or
technology. In its place, the transfer of information relies primarily through face-to-face
interactions with of farmers and agricultural extension agents.
Regarding training respondents were asked if they have got training about the soil fertility
management practices. Accordingly, (54.9%) of rspondents from all study areas
mentioned that they have got training about the soil fertility management practices.
Whereas the rest (45.1%) of respondents mentioned that they have not got training about
the soil fertility management practices.
segarding from whom have they got technical support about the soil fertility management
practices. Accordingly, (16.4%) and (27.9%) of respondents from all study areas
mentioned that they have got technical support about the soil fertility management
practices from neighboring farmers and from field days and training respectively.
Whereas the rest (55.7%) of respondents mentioned that they have not got technical
support about the soil fertility management practices from regular extension services
(DAS).
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Table 15: Training and Technical Support of Soil Fertility Management

variables Response Frequency |Percent
Chance to get training about Soil | Yes 67 54.9
fertility management No 59 451
Total 122 100.0
Neighboring farmers 20 16.4
) ) | Regular extension services 63 55.7
technical support of soil fertility
(DAs),
management _ __
From field days and training 34 27.9
Total 122 100.0

4.6.2. Farm Distance
One of the major physical factors that determine the adoption of soil fertility management
practices measure was distance between residence and farm land areas of household
heads. Table below depicts that 44.3% of the adopters reported that yes there is distance
from their home to farm land in traveling hours. On the other hand, about 55.7% of the
adopters reported that no there is no distance from their home to farm land in traveling
hours. The expanse that household heads travel was categorized into far, medium and
near. The data result gained from interview and FGD indicated that the time required
reaching at the farm land from their residence ranges from < 10- 60 minute. The mean
time required to reach their farm land is 22 minute and 77.2% of the respondents were
transportable from 11-30 minute. Most of the time, farmers far from their farm land did
not give much care to visit with the exclusion of farming, weeding and harvesting
seasons. This shows that there was a difference in distance of farm land between the

adopters and the no adopters to practice soil fertility management practices.

This outcome also supported by Tesfaye, et al., 2013, Kessler 2006, Simon et al., 2012
and Birhanu & Sewunet 2003 hypothesized that farm plot detachment from the house
discouraged farmers to invest in soil preservation.
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Table 16: Farm distance

Item Variables Frequency Percent
Yes 54 44.3
Distance to farm land No 68 55.7
Total 122 100.0

4.6.3. Factors affecting Soil Fertility Management
Table 17: Factors Influencing the Local People Adoption of Soil Fertility
Management Practices

(Rating as 5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, 1 = strongly disagree)

N Possible determinants N [Min |[Max |Mean
1. |Appropriateness of technologies 1221 53.80
2. |Slope of the farm 1221 53.54
3. [Shortage of land 1221 53.20
4. |Distance of the farm land 1221 53.31
5. |Lack of Awareness and training 1221 54.19
6. |[Non co-operative neighbors 1221 53.18
7. |Low short-term economic benefits of soil fertility X ds.61
management structures 122
8. |Material shortage 1221 53.68
0. |Lackof strong governmental involvement and technical 1222 53.71
support
10. (Off-farm activities such as petty trade and selling of 1221 53.85
firewood
11. [Labor 1221 52.88
12. |Lack of Technical advice 1221 53.86

The above table indicates the major factors influencing the local people adoption of soil
fertility management practices. Concerning appropriateness of technologies, the majority

of respondents were strongly agreed and agreed that appropriateness of technologies is
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one of the major factors influencing the local people adoption of soil fertility
management practices with a mean value of 3.80. This indicates that appropriateness of
technologies is one of the major factors influencing the local people adoption of soil

fertility management practices in the study area.

With regard to inadequate funds to run the group’s activities, the majorities of
respondents were strongly agreed and agreed that slope of the farm, is one of the major
factors influencing the local people adoption of soil fertility management practices in the
study area, with a mean value of 3.54. This indicates that slope of the farm is one of the
major factors influencing the local people adoption of soil fertility management practices
in the study area. Concerning the shortage of land in the area, the majority respondents
were rated as strongly agreed and agreed. The mean value of response is 3.20. This
indicates that shortage of land is another major factor influencing the local people
adoption of soil fertility management practices in the study area.

With regard to distance of the farm land, the majority respondents were rated as strongly
agreed and agreed. The mean value of response is 3.31. This indicates that distance of the
farm land is another major factor influencing the local people adoption of soil fertility

management practices in the study area

With regard to lack of awareness and training, the majority respondents were rated as
strongly agreed and agreed. The mean value of response is 4.19. This point toward that
lack of awareness and training is another factor influencing the local people adoption of
soil fertility management practices in the study area

With regard to non-co-operative neighbors, the majority respondents were rated as
strongly agreed and agreed. The mean value of response is 3.18. This indicates that non
co-operative neighbors are one of the major factors influencing the local people adoption
of soil fertility management practices in the study area.

Regarding low short-term economic benefits of soil fertility management practices
structures, the majority respondents were rated as strongly agreed and agreed. The mean
value of response is 3.61. This indicates that low short-term economic benefits of soil

fertility management practices structures is one of the major factors influencing the local
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people adoption of soil fertility management practices in the study area. With regard to
material shortage, the majority respondents were rated as strongly agreed and agreed. The
mean value of response is 3.68. This indicates that material shortage is another major
factor influencing the local people adoption of soil fertility management practices in the
study area. Regarding lack of strong governmental involvement and technical support,
the majority respondents were rated as strongly agreed and agreed. The mean value of
response is 3.71.

This indicates that lack of strong governmental involvement and technical support is one
of the major factors influencing the local people adoption of soil fertility management
practices in the study area.

Besides, data gained from FDGs showed that the support of government is very weak in
terms of monitoring and evaluation, awareness creation and strengthening the adoption of

soil fertility management practices.

Additionally, evidence gained from the key informant interview (natural resource experts
at kebele, woreda and zone), indicated that the support of the government is weak
particularly weak in terms of monitoring and evaluation, awareness creation and
strengthening the adoption of soil fertility management practices.
This indicates that weak government supports particularly the agriculture sectors at
different administrative levels constraint to the goal of both conservation and community
needs.
In line with this finding, the research conducted by gobeze et al. (2009) in Bonga farmers
revealed that government is not strongly commuted in allocating sufficient resources to
monitor and support the scheme but also disappointingly give legal assistance for land
users against soil and water degradation. Besides, the study carried out by Irene (2014) in
Cameroon indicated that lack of government support is one of the challenges that the
local community has faced in the adoption of soil fertility management practices.
Therefore, as seen from the response analysis and triangulation of different data sources,
we can say that lack of strong governmental involvement and technical support is one of
the major factors influencing the local people adoption of soil fertility management
practices in the study area.

47



With regard to off-farm activities such as petty trade and selling of firewood, the majority
respondents were rated as strongly agreed and agreed. The mean value of response is
3.85. This indicates that off-farm activities such as petty trade and selling of firewood
were other major factors influencing the local people adoption of soil fertility
management practices in the study area.

Regarding lack of labor, the majority of respondents were rated as strongly agreed and
agreed that lack of labor is not a serious problem in relation with adoption of soil fertility
management practices in the study area. Moreover, confirmation in the analysis indicated
that there is a significant difference in the level of agreement among respondents with
mean is equal to 2.88. The mean value of response shows that lack of labor is not a major
factor influencing the local people adoption of soil fertility management practices in the
study area.

With regard to lack of technical advice, the majority respondents were rated as strongly
agreed and agreed. The mean value of response is 3.86. This indicates that lack of
technical advice was another major factor influencing the local people adoption of soil
fertility management practices in the study area. Besides, evidence gained from key
informant interview (kebele level natural resource experts) showed that lack of technical
advice from the concerned bodies for farmers’ adoption of soil fertility management
practices in the study areaisa major factor influencing the local people adoption of soil
fertility management practices in the study area.

Therefore, as seen from the response analysis and triangulation of different data sources,
it is possible to say that lack of technical advice from the concerned bodies for farmers’
adoption of soil fertility management practices is becoming one of the obstacles for

sustainable soil management in the study area.
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CHAPTER FIVE
CONCLUSSION AND RECOMMENDATIONS

5.1. Conclusion

The study attempted to assess practices and challenges on farmers’ adoption of soil
fertility management practices in Gimbo Woreda. Thus, the following major conclusions
have been made based on the results of the research.

The finding of the data revealed that farmers in the study area have had good attitude
towards the advantage of soil fertility practices carried on on farm land.as indicated in the
analysis, overgrazing, plowing steep slopes, high rainfall, limited use of soil fertility
management measures, and continues cultivation are the main causes of soil erosion in
the study area. The agricultural fields are undergoing severe, moderate and minor hazard
soil erosion. The majority of farm households use fertilizers and soil fertility management
measures to boost up their production in the agricultural fields of the study area. Soil
fertility management activity was more reliant on the application of inorganic fertilizer
which cannot alone guarantee long run productivity of the land under cultivation. Mostly
the combined use of both organic and inorganic fertilizer ensures the long run
productivity of agricultural lands. However, use of traditional soil fertility conservation

practices found to be poor and neglected in the study area.

The majority of farm households reported that they practiced crop rotation and
intercropping in farm land areas. whereas, small proportion of farm household
respondents reported that they practiced grass strip, contour farming and residue
management in their farm land areas.

Appropriateness of technologies, inadequate funds to run the group’s activities, shortage
of land in the area, distance of the farm land,lack of awareness and training, non co-
operative neighbors, low short-term economic benefits of soil fertility management
structures, material shortage,lack of strong governmental involvement and technical
support, off-farm activities, and lack of technical advice from concerned bodies for
farmers’ on soil fertility management isinfluencing factors for sustainable soil erosion

fertility degradation management practices in the study area.
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5. 2. Recommendations

Based on the results and conclusions drawn, the following recommendations were made:

The implementation strategy of the existing soil fertility management program should be
revised by conducting discussions with the local farmers and keep in focus their
constraints and opportunities to get their full support and participation.

The implementation of soil fertility management practices need to be adopted and the
existing farming practice should be supported by the practical implementation of
appropriate land use policy.

To improve farmers’ farming practice and their acceptance to practice soil conservation
technologies the established framer-training centers should be strong enough and should
work for the intended objective in increasing farmers’ confidence on the new soil and
water conservation technologies. If the farmers’ training centers are strong enough in
their role, these centers can be an opportunity in changing farmers’ perception towards
new management technologies.

The supporting roles of development agents in frequent visiting of farmers’ farmlands
and in their cooperation role with farmers have shown that it is not full. To come up with
full supporting role of the agricultural development agents the agriculture office of
Gimbo woreda should rearrange continues trainings, supervisions and giving a chance to
update their educational status with different incentives.

Farmers in the study area were bring into being to be more dependent on inorganic
fertilizer as a sole source of soil nutrient supply.

To improve soil fertility status through a long run and come up with a solution for
farmers complain about the cost of inorganic fertilizer, wider range of support, awareness
creation and encouragement are needed to combine framers traditional soil fertility
practices that have organic sources with that of the modern inorganic fertilizer.

The technical gaps on the practice of soil and water conservation technologies should
continuously be supported through practical and theoretical based trainings particularly
for development agents (DAS).
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» Finally, the researcher also recommends conducting further study in the area to examine
the issue in depth and particularly in the status of soil fertility and its agricultural

potential aspect.
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APPENDICES
ADDIS ABABA UNIVERSITY

COLLEGE OF SOCIAL SCIENCES, POSTGRADUATE PROGRAMS

DEPARTMENT OF GEOGRAPHY & ENVIRONMENTAL STUDIES

Appendix 1: Questionnaires for Farmers

Dear Research Respondent!

The main purpose of this questionnaire is to obtain information about the assessment of
households’ opinion on soil fertility degradation and management practices. It will focus
on current practices of farmers on soil degradation conservation and challenges that
farmers facing.

Specifically, it will intend to assess the farmers’ practices and challenges in keja Araba,
Wokka Araba and Keya Kella kebele addressing the participation of farmers related with
issues of soil fertility degradation and management practicesthat directly affect their
livelihood. The information’s you provide are used only for research purpose. No need to
write your name. But your genuine responses to all items across all the sections of
thequestionnaire contribute a lot to the successful completion of this study. You are

therefore politely requested to provide genuine information.

Thank you very much for your cooperation!

PART ONE: - GENERAL INFORMATION.

Put (X) mark in the box for the answer youchoose.

Sex 1) male ] 2) female ]

Age in years .1)15-25 [ 12)26-35 3/36-45 [ 4)46-55

5)56-60__|
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3.Marital status I) marital 2) single 3) divorced  4) widowed
4. Educational status of household:

1. lliterate 2. Only writing and reading 3. Primary education
4. High school education
5.The number of household members
1.<3 2.3-4 3.5-7 4. 8-9 5.>10

6.What is your livelihood? 1/Agriculture 2. other business 3. both

Part Two: -Main body questionnaire for literate farmer house holds

Instruction: - Following are statements which expresses the assessment of households’
opinion and its impacts on crop productivity practices adopted by farmers in the study
area. Hence, you are kindly requested to encircle the choice of your answer given below.

1.Do you have your own agricultural farm land? 1) Yes 2) No
2.How much is the land size you have?
1. < 1 hectare 2. 1-2 hectare 3. 2-4 hectare 4. Above4 hectare
3. What type of agricultural practice do you have?
1. Only Rain fed based agriculture 2. Only Irrigation agriculture
3. Both Rain fed and Irrigation based agriculture 4. Only animal raring
4.How do you perceive your farm productivity in terms of your family size?
1.Well, I have participative families 2. burden, | do have more dependent population

5.How long is your Farm experience in years? 1./5 - 10 2/ 11- 20 3. 21- 30
4/ 30-40 5/above 40 years

6.For how many years did you used your farm land?

1) For about 5-10 2) 11-15years 3) 16-20 years 4) for more than 20 Years
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7. Do you have experience of soil and water conservation practices in your farm land?
1) Yes 2) No

8.Is your farm land well productive enough as expected?  1/Yes 2/ No

9.The causes of unproductivity might be linked with:

1/ Long duration of plowing 2/ unwise management of farm practice

3. Traditional modality system
10.How do you see the severity level of soil erosion hazard on your crop yield
productivity? 1. Severe 2. Moderate 3. Minor 4. It has no effect

11. How is yearly crop yield productivity of your agricultural farm land?

1. Increasing 2. Declining 3. No change
12.What current action do you have to take to boost up your production?

1.Using SWC measures 2. using fertilizers 3. Using manure 4. crop rotation
13. How is the rain fall pattern in your locality?

1.Sufficient and timely 2. too much but short duration

3.insufficient and erratic 4. sufficient but very erratic

14.Do you use physical soil and water conservation measures in your field?
1. Yes 2. No

15.Indicate the level soil fertility degradation and management practices used by households.

Use (X) sign. (1=Always 2= Often  3-Sometimes  4=Rarely 5=not at all)

Type 1 3 4 |5

.Inorganic fertilizer

.Animal .manure

Compost

Use of improved seed
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16. Which type of soil fertility management method do you use in your field?
(Possible to select more than one answer)

1. Crop rotation 2. Intercropping 3. Grass strip 4. Contour farming

5 Residue management

17.1s physical SWC Practices are effective on improving crop land?
productivity? 1. Yes 2. No
18.. How effective is the soil fertility degradation and management practices?

1. Very effective 2. Moderately 3. Less effective
19. From whom have you got technical support of soil fertility degradation and

management practices? 1. Neighboring farmers 2.NGO Services (DAs),
3. Regular extension 4. From field days and training

20.What other measures are you using to improve soil fertility?

1. Inorganic fertilizer 2. /Farm plot manure- 3. Fallowing
21.How do you construct SWC structures/ technologies?

1. With group 2. Family labor 3. Debo / wonfel/

22. Do you have an intention to implement soil fertility degradation measures currently in
farm land? 1.Necesserly 2. No 3. Not decided

23. Is there distance from your home to farm land in traveling hours? 1. Yes 2.N

24.. Have you used commercial fertilizer in the past five years and continuing?
1. Yes 2. No

25. If you didn't use fertilizer, why?

1.High cost of fertilizer 2. Inaccessibility of fertilizer 3. Lack of credit provision

4. 1 use organic fertilizer
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26. Have
1.Yes

you ever got training about the soil

2. No

fertility management practices?

27. If you have good-looking in agriculture, which method would you use on your farm
3/ Mixed

plots?

1/Traditional method

2/ Modern approach

28.Have you ever used modern type of soil fertility degradation measures on your
plots? 1) Yes 2) No

29/Factors influencing soil fertility management

5 4 3 2 1
R.n | Factors Strongly | Agree | neutral | Disagree | Strongly
agree disagree

1 Appropriateness of technologies
2 Slope of the farm
3 Shortage of land
4 Distance of farm land
5 Lack of awareness and training
6 Non co-operative neighbors
7 Low/short term economic benefit of soil

fertility management system.
8 Material shortage.
9 Lack of strong governmental involvement

and technical support.
10 | Off farm activities such as petty trade and

selling of fire wood.
11 | Labor
12 | Lack of technical advice
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FACTORS THAT DETERMINING THE FARMERS PHYSICAL
SOIL AND WATER CONSERVATION PRACTICES.

1. Have you done or currently doing any soil improvement or any soil and water
conservation works on your land?

2.If not, what are your main reasons?

3.Do you realize a change in yield/productivity with farmland by using with and without
SWC  structures?
4.What is the slope of your farm land?

5.Have you ever used traditional types of soil conservation measures on your plots?
6. If yes for question number (5), which type of traditional soil fertility degradation
measure do you construct?

7.Have you ever used soil conse3rvation measures on your plots?

8.How frequent do you maintain the soil fertility degradation structures?

9.Do the maintenance and construction of soil fertility degradation management
structures  done co-commitantly with other farm activities?
10. What major problems do you face regarding SWC structures recommended by

the district Agricultural Office?

Please write your opinion on the given space.

1.How did the government providing opportunities for Soil fertility degradation management

practices in regular farmers’ farm/plot?

59



2.Do you adapt agricultural expertise assist in your farm land? If yes list

» 3.Are there any problems which limit soil fertility degradation and management practices
in your locality with respect to?

Farmers understanding / precision /on soil fertility degradation and management practices

»Provision of modern technologies?

Your farm physical environment??

»Your family interaction on soil fertility degradation and management practices practices?

4. What is to be done to improve the practices on soil fertility degradation and management
practices for better achievement in crop productivity?

Government

DA expertise

Neighboring farmers

Family members

5.What are th general problems encountered in sustaining soil fertility degradation and

management practices?
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To indicate the level 1-high level 2=medium level 3=low level

Problems Rank

extension education is not widely diffused

SWC technologies are labor, land, capital intensive

lack of awareness about soil erosion problem and

importance of soil fertility degradation management practices.

shortage of land problem of land tenure security

problem of free grazing

frequent drought and famine

6. What general opinion do you have to improve the current effort towards better soil and

wate conservation practice in your land?

7. What advantage do you observe from SWC structures constructed on your land? Use

the table and rank / 1=greatly, 2=medium, 3=low/ “please mark(X)sign i the table”

Advantages /benefits 1 2 3

To what extent soil fertility degradation and management

practices reduced soil erosion

To what extent it increases crop yield

To what level fertility maintains the land for the future

For how long the soil sustains water availability

To what degree soil fertility degradation and management
practices controls flood

To what level soil fertility degradation and management

practices restores grazing lands
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8. What are the main causes of soil erosion in your opinion and rank them? Use the table

Causes of soil erosion Rank

Overgrazing

Plowing steep slopes

High rainfall

Limited use of soil fertility degradation and

management practices measures

Damaged conservation structures

Continues cultivation

9. What general opinion do you have to improve the current effort towards better soil

fertilitydegradation and management practices practiced in your land?

10. What would be the consequence of soil erosion on your land?

Consequence of soil erosion Rank

Low crop production & Productivity

Loss of sail fertility

farm land devastation

Livestock feed shortage

Increased weed Invasion

Demand extra labor for farming activity
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Appendix 2
Interview guide for development agents, SWC experts as well as agro

forestry experts

1.Sex of participant Male |:| Female D

2.Educational status. Diploma |:| BA/BSc Degree |:|
Mamse ]
3.How long have you stayed or served in this position?
4.How do you feel about the problems in your locality and the study area in particular?

5. What efforts to be done by your office with regard to SWC measures?
6.Is there any SWC package in your district?

7.If yes, what major strength’s and weakness does it has?

8.What opinion do you have with regarding to the effectiveness of SWC measures
controlling soil conservation problems?

9.What do you think the major factors influencing farmers that are commented by district
agricultural office for adoption of SWC structures in the study area?

10.What major problems do you face in the application of SWC techniques in the study
area?

11.What comments do you have on the planning, designing, implementations and

evaluation of SWC structures in the study area?
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ppendix 3
Guide for Focus Group Discussion

1.Do you practice soil fertility degradation and management practices in your farm land?
2.If Yes, why you practice the SWC?
3.Discuss the extent of soil erosion problems in your farm land.

4.What kind of measures do you implement in controlling soil erosion problems in your
farm land?

5.Are these measures effectives in controlling soil erosion problems in your farm plots?
If Yes, how?

6.. Do you participate in the designing and planning of soil fertility degradation and
management practices measures before implementation on your farm?

7.Do you get adequate support from agricultural expertise such as DA’s during
implementation ofsoil fertility degradation and management practices?

8.What benefits do you expect from soil fertility degradation and management practices

implemented on your land?

9.What limitations/problems do you face from soil fertility degradation and management

practices ~ measures implemented on your farm plots?

10.What general opinion do you have for the sustainability of soil fertility degradation and

management practices measure in your farm plots?

11What are the factors that determine you to use soil fertility degradation and management

practices (in reduction of soil fertility agricultural credit)?
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