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Abstract

Ethiopia has not been able to maintain its econpmiditical and social development
because of internal and external pressures for ngaays. The natural resource is the
worst hit by the slow progress in economic develepimand this has made matters
worse. To get out of the stagnation the presemémmnent has adopted a policy called
Agricultural Development Led Industrialization tafi agriculture as the stepping stone
to industrialization.

The soil and water resources of Ethiopia althougtl, rich, is going through fast
degradation processes. Topography, soil types agrd-ecological parameters are
playing significant role in the degradation proesssfluenced by man.

The fast growing population of Ethiopia is playisgnificant role in hastening land

degradation. The population of Ethiopia has tdple the last 50 years. The increasing
population abused land by deforestation and ovemgaor more cropland and grazing
area. Recurrent droughts have aggravated thetisituading to repeated cycles of
famine in recent years.

Three major types of land degradations are affggimoductivity. These are biological,
chemical and physical degradations of soils. Aessalt soil organic matter has declined,
soil nutrients depleted, and soil depth decreasadiihg to the decline in yield of crops
and forages. Yields are also declining due to dffect of soil acidity, salinity and
drainage problems as well as the inherently lowilabke soil phosphorus.

However, the most serious problem of Ethiopia’slla@sources is soil erosion. Every
year the country is losing billions of birr in tfierm of soil, nutrient, water and agro-
biodiversity losses and awareness creation.

Efforts have been made and are still being madedot the degradation but with very
little progress. A lot is yet to be done in theaof policy issues and economic
development.



1. Introduction

The country has maintained its political indepemgery resisting foreign invasions and
economic dominance, but internal conflicts, warse do border disputes and failure by
successive governments in handling economic andigabl affairs did not give chance to
develop the economy. Hence, mainly the rural paeh became the victim of natural disaster
such as drought. The country remained poor amdlytatepended on the natural resources (land
and vegetation) for its livelihood. Because of roegploitation, mismanagement and natural
disaster the natural resources (vegetation, sdilveater) suffered most, in some areas beyond
recovery. The objective of this paper is to revidve soil and water resource base, the

degradation that is taking place now and summatfi@toping strategies.

Agricultural development strategy

In the economic development policy of the governimidrthe Federal Democratic Republic of
Ethiopia, the development of the agriculture seti@s been taken as the steppingstone to the
development of the industrial sector in what is Wwnoas “Agricultural Development Led
Industrialization”. To attain this goal, meetirfgetfollowing objectives is essential. (i) Insure
production of food in quality and quantity; (ii)drease and diversify the production of raw
materials for the industries; (iii) increase andedsify the production of export commodities,
(iv) improve the living standard of the rural pesphs they are the main work force for

agricultural outputs and (v) conserve, develop @ilize the natural resources in friendly ways

However, increasing production of local or improvwestieties of crops, forages and livestock
will depend on the quality of land. To meet an ioyed and sustainable use of the natural
resource (soil and water) now and in the futuiie imperative to conserve, develop and utilize

land in friendly ways.

Geographic diversity having high rugged mountafla;topped plateaus, deep gorges, incised
river valleys, and rolling plains is a specific tig@ of Ethiopia. Most of the country consists of
high plateau and mountain ranges with precipitaiges dissected by numerous streams, which
are the tributaries of many rivers. The physiaaiditions in altitude have resulted in a great

diversity of climate, soil and vegetation.



2. The Natural Resources Base

The diversity in climate, soil and vegetation hasairaged the development of 18 major types
of soil associations, which in a way are assetgrdperly developed and exploited. Such
development has also influenced the type of lamdpwacticed and the settlement of population
in different parts of the country where dependalst®p growing period and fertile soils were

sustainable.

2.1TheMaor Soil Resources

The conditions that favored soil development in Ethiopia:

Of the 18 major soil associations existing in Egigoonly few are important from agricultural
development point of view. These are Nitosols, Biapis, Vertisols and Fluvisols and their
proportion is given in Table 1. The soils that angortant as arable land have a total area of

about 40 million hectare.
The Nitosols dominantly occur from sub-moist to hdiragro-ecological zones mainly in the
western and southern parts of the country. These are highly weathered, acidic, high P-

fixing and well drained. However, Nitosols arenetlable to erosion and leaching.

Table 1. Major Soils of Ethiopia and their Areav€rmage in Percentage

Soil type Square km Of the total Of arable
Land area (%) land area (%a0
Litholos 210 585 17.1
Nitosols 150 089 12.2 23
Cambisols 144 438 11.6 19
Regosols 135 613 10.9
Vertisols 123585 10.0 18
fiuvisols 102 461 8.3

Source LUPRD 1986

Source - LUPRD 1986

Cambisols: These soils occur in the steep slopdssaread all over the country, but mainly
they border the large areas of Nitosols in the &eshighlands and Lithosols in the Harerge
highlands and a large patch in the northeasthdivs wide variability as compared to the other

major cultivated soils in the country.



Vertisols: These are the soils commonly found m ¢entral highlands namely Shewa, Gojjam
and Wello. However, Vertisols also occur in southeeastern and western parts of Ethiopia
specifically in Sidama, Wolaita, Arsi, Bale, Hadiyand Guragie zones in the south, and in Jima,
and Gambella in the Southwest and Harerge in tee €a most cases Vertisols are found in
topography having flat or gentle slopes. The nwnstraints of these soils are waterlogging
during the wet season and cracking during the dagssn thus creating cultivation difficult for
the traditionally oxen-drawn plowing or tractor opgon. The good advantage of Vertisols is its

relatively better fertility compared to the otheajor soils.

Some foreign experts always suggest to use Verisolsce production. However, during the
cropping season the Ethiopian highlands are cabl minimum temperatures as low as’@or

lower and too cool for rice production. Rice profion is however, already introduced to
Foggera plain North of Lake Tanna and Gambellahim Wwest having Vertisols and warm

temperature.

Fluvisols: Fluvisols are very fertile soils devedal from recent alluvium. These soils occur on
flat ground at the bottom valleys along the sidésteeams. Condition of this soil is highly

variable depending upon where it occurs. It maychkaric or non-calcaric and often has
drainage problem but can be improved through thestcaction of cumber bed. Fluvisols are

very productive if used during off-season by usmigation or in the small rainy season.

2.2 Water Resour ces

The Ethiopian plateau is the source of the AbakeZe, Mereb, Baro, Akobo and Omo rivers
that flow to the west and southwest. The Baro/Akblsin is potentially the largest possible
irrigable area although none of it has yet beeneliped probably because of the large
investment requirement and the distance from theralemarket for commercial agriculture.
Awash River is the only river that is extensivebed for commercial plantations of industrial
and horticultural crops in the Rift Valley. Froimettotal irrigated agriculture of about 161,125
hectares, over 43 % are found in the Awash RivembaThis is also the river providing 440
giga watt hour (GWH) which is 20% of the currenemrgy requirement of the country from
hydroelectric power source. The remaining potéftiairrigated agriculture using Awash River
is estimated at 136 220 hectares (Aberra MekondrDaksios Tarekegne, 2001). The potential

for developing irrigated agriculture nationallygsen in Table 2.



Table 2. Potential for Irrigated Agriculture inhigpia

Basin Hectare
Abay 711 000
Awash 206 400
Baro Akobo 483 000
Genale Dawa 326 000
Mereb 38 000
Omo Gibe 348 100
Rift Valley 46 500
Tekeze 302 000
Wabi Shabele 122 000
Total 2 583 000

Source: Aberra Mekonen and Deksios Tarekegne, 2001

Small-scaleirrigation:

By definition a small-scale irrigated agricultur@asha unit area of not more than 200 ha.
Recurrent droughts in the last two decades havé¢ol@éacreased interest in the development of
small-scale irrigation. Some of the Regional Stdtave established Irrigation Development
Authority whose responsibility is to study the fisdlgy and develop irrigation structures at

small-scale level. There are two categories of katalle irrigated agriculture in the country, the
traditional and the properly designed or the modgpe. All over the country there are an

estimated 130 340 and 48 074 ha under the tradltiand the properly designed modern
methods, respectively. The bulk of them are in &g Amhara and South Nations,

Nationalities and Peoples Regional States (Tedgskele 2001).

2.2.1 Threatsto Water Resour ces

It is true the country is endowed with water resesr However, there are some constraints that
limit the use of water resources for irrigationheTphysiography of the country where most of
the population concentrated is undulating and matekle for furrow irrigation, the simplest

method of irrigation with greatest loss of water.

In the past 40 to 50 years, due to increasing oo pressure in the high lands, fast
deforestation took place that has exposed the tars#vere water erosion. Hence, the valley
bottoms, which could have been put to irrigatiore &illed with sediments, making the

construction of irrigation structures difficult. h&re are several examples of failed irrigation
projects and structures as a result of filling iganals or micro-dams by sediments that made

maintenance expensive (e.g. Borkana micro-damuths&/ello).



Another impact of deforestation in the developmahnirrigation is in irregularity in the supply

of water to the canal. About forty or fifty yeaago many of the Ethiopian streams in the
highlands were perennial where the springs at tbermain foots and hills provided continuos
supply of water to the streams. At present howether springs and streams are dry as a result

of deforestation at upstream and the supply ajation water is at stake.

The Awash River has been infested by water hyadimh may eventually threaten the use of
water for irrigation. Except in the southwesteggion of the country where vegetation cover is
relatively better many tributaries of the majorens are dirty and may not fit to continuous

pumping or sprinkler irrigation as it may obstrtioe structure.

The constraints of the major rivers are that mahyhem are in deep gorges making the
construction of irrigation structure expensive. h@tise water from most of the Ethiopian

rivers are safe to use for irrigation.

2.3 Vegetation
In this section the importance of vegetation isnseethe context of soil erosion control, soil

moisture conservation, and its role in the cons@meaof agro-ecological balance of an area. In
the early 1950s it has been estimated that higéstercovered 16% of the country, 3.8% in the
early 1980s and only 2.7% or less since 1989 (EE334, IUCN 1990). At present this figure
has further dropped down as a result of the inargasopulation depending totally on forest
resources for fuel wood, construction materials atiger uses (EARO, 2000). Consequently,
land has been exposed to severe soil erosion. rWiileration has been significantly reduced

as a result of the accelerated flow of the runoff/d the slope.

2.4 Topoaraphy/ Relief
Ethiopia has great geographic diversity with higid augged mountains, flat topped plateaus,

deep gorges, incised river valleys and rollingnmai The physical conditions and variations in

altitudes have resulted in a great diversity ahelie, soil and vegetation.

The Ethiopian relief includes a range of altitudastching from below sea level to nearly 4600
meters above sea level. Within these extremest&ifi® of the land surface is above the 1500
m contour line. The major characteristics of Bpiacs relief and landscape are also illustrated
by cross section characters over much of Ethiopehthe limited extent of flat surfaces that are

represented in Ethiopia.



The difference in altitude and therefore of climataditions have provided the scene for a wide
variety of cropping patterns in agriculture. Theéreme difference in altitude has also created

the conditions for high potential in the productmfrhydro-electric power.

2.5 Agro-ecological elementsinfluencing the Natural Resour ces

The present agro-ecological zone classification ahdracterization system followed, in
Ethiopia, primarily focuses on potential biomassductivity and secondly on species
composition and distribution of the plant commumfyan area or zone. Biomass productivity is
a function of climate, soils, and management of ciwhimoisture and temperature are the
important ements of climate. Moisture availabilftyr plant growth was assessed by giving
attention to the concept of the length of growirgyipd (LPG), which considers the mean
monthly rainfall and mean monthly evapo-transpmatrelationships. The length of growing
period is an uninterrupted time during the year nvpeecipitation is greater than one half the
values of evapotrnspiration. For agricultural plizny purpose dependable growing period that
can be expected in four out of five years with isight moisture for optional plant growth was

considered.

The second important parameter required to clasiey major agro-ecological zones in
combination with moisture availability is the thexhrclass zones. Three major temperature
regimes were adopted and the matrix of six LGP whtlee thermal zones gave the 18 major

agroecological zones.

The influence of topography on the natural res@itaes been explained earlier. The commonly
observed physiography used in this study is monstgilateaus, gorges, valleys, lakes and rift
valleys and lowland plains. The combinations asth physiographic features with the major
agro-ecological zones produce the sub-agro-eca@agines of an area. Further subdivision of

the sub-agro-ecological zones takes into considerdiie farming/land use system and the soil

types.

Within the last two generations the agro-ecolog\etfiopia has been modified. Some of the
indicators of the changes are observations byltelg citizens who could compare the amount
and pattern of precipitation at present day wittsthwhen they were young. Hence in Ethiopia,
the occurrence of drought is more frequent today tiifty years ago. For example, there were
15-drought incidences observed as a result ofalaré of the short rain or its late onset. The

main rainy season may start late or stop earlymeSstudy however, indicate that the moving



average of the total amount of rainfall is not veignificantly low (EARO/ICRA 1999). The
late onset or early stopping of the rain once or % years may not have significant impact on
the economic life of the rural people. Crises rmagur when the biomass produced during the

same season is low and consumed by livestock amgleoteaving the land bare.

2.6 Agents contributing to degr adation

Human populationRising population, soil erosion, undulating topgghy, and deforestation
have contributed to the rapidly declining soil ilégt The population of Ethiopia was estimated
at 20.0, 23.6, 29.4, 37.7, 50.1 and 61.8 milliod980, 1960, 1970, 1980, 1990 and 2000
respectively. The estimated rate of growth foestld periods from 1935 to 1989 is given in
Table 3 (EPA 1997).

Table 3. Rate of growth of population for selegbediods

Period Growth rate Period Growth rate
1935-1939 1.30 1960-1964 2.20
1940-1944 1.50 1965-1969 2.30
1945-1949 1.80 1970-1974 2.60
1950-1954 2.00 1975-1979 2.80
1955-1959 2.10 1980-1989 2.95

Asmerom Kidane, 1987 (As quoted by EPA by 1997).

The current rate of growth of population is estidhtat 3.4%. The increase in human
population in the highland, to some extent, ha® aaused increase in the population of
livestock where 88% of the human population is emtiated (EFAP 1994, CSA 1999, EPA
1997). The rising human and livestock populatimgether have exerted pressure on the natural
resources. In need of fuel and construction wbedrtiral population depended fully on cutting
trees (Table 4). This table indicates how fastubaion has increased in the last 65 years and

depended on the natural resources compared te#rgy/ rstagnant economic growth.

In 1992 the total fuel wood requirement was estimatt a total of 45 million fof which the
rural and urban need was 41.6 and 3.4 millidhnespectively. It is forecasted that the demand
will double by 2015 in the countryside and increagel50% in urban areas. The estimated
annual woody biomass yield after the requirementémstruction and industrial use deducted is
12.5 million n? that is totally used as fuel wood. It is obsertieak there is a deficit of about
32.5 million n? ((EFAP 1994). It is believed that some improvemsill be made by



reafforestation. However, most of the deficit via# covered by mining the forest resources and

by the increased use of dung and agricultural vesidThis process has been taking place for the

last forty years.

The farmers witness the effdcteforestation that has contributed to the

decline in soil fertility. The farmers also needgahzing areas and forage and pasture for

livestock. This has caused exposure of the lasgtere erosion.

Table 4. Estimate of household energy requirerbgsiource (1992)

Urban Rural
1992 2014 1992 2014
Source of Energy (% of the total energy)

Wood, Charcoal 62 42 66 68
Dung 16 8 20 13
Crop residues 11 5 14 7
Electricity 3 5 - 5
Kerosene, gas 8 20 - 2
Coal - 10 - 5
Total 100 100 100 100
EFAP 1994

Table 5. Major types of vegetation and land codereAdaa Bargaa District

, Area (ha)

Vegetation type 1995 1996
High forest 2000 1717
Woodland 3500 3217
Reverie 670 387
Shrub and bash 3000 2613
Savanna 1000 717
Others 500 319

EARO/ICRA 1999/No. 3

3. Land Degradation

Land degradation, defined as a temporary or permatexline in the productive capacity of

the land, or its potential for environmental mamagat, has been a significant factor of the

low yield of crops and livestock in this country.

Parallel to this, potential climate climax vegetatis the vegetation that would develop in

the absence of human interference and reflectsefisence of an area determined by

environmental conditions only.



Hence, land degradation is an effect of altered-agological elements on an area for a
longer period of time reacting with the hand of noamther animals on the already
disturbed eco-system. The work of these forcelaoth may bring about biological,

chemical or physical degradation or combinationthefn.

A sustainable agro-ecosystem can only result wineneffect of conservation practices

equals or exceeds the effects of soil degradatimtesses. Climate is a major factor
determining the sustainability of an agro-ecosystérhe effects adverse climate must have
occurred so many times in the past several cestuhat had induced a form of soil

degradation but in those days the recovery wasifémticause of the low density of human
population. In the past two generations of thiantoy, we have observed frequent famine
cycles as a result of the late onset or the eaolypsng of the rain, shortening the length of
growing period of crops. The effect of some of dneughts was not so severe but the socio-
economic status of the peasant farmers was sonowfarced them to tradeoff between the

short-term benefits and the long-term negative equences.

3.1 Biological Degradation

Biological degradation refers to a process thaldda a decline in the humus content of soil
through mineralization. It includes the reductiarthe organic matter content, declines in
the amount of carbon from biomass and decreasi® iactivity and diversity of soil fauna.
In the small cereal producing areas of Ethiopiainduthe harvest time, the straw is carried
away from the farm plot to the residential quatteheaped at a central point within the farm
before threshing. After threshing the straw is$morted near the living quarter and is piled
there for livestock feeding or roof thatching otdsto the nearby town dwellers for various
uses. The straw is cut about 5 to 10 cm frongtioend on which the cattle graze after the
harvest season. In the maize and sorghum growaige of Ethiopia, the stalk is left on the
site or it is carried away for fuel, livestock fésg, fencing, and for construction in some

case. Hence, crop residue return to the soil ig Fenimal.

Under normal situation organic residues are deceeghoby the activities of soil
microorganisms and the essential mineral nutrieants released to the plants upon
mineralization. However, in the conventional mettod preparing land for crop planting it
is plowed several times before planting. Such afp@n exposes the soil to air several times
inducing oxidation of the carbon and reducing thgaaic matter content of the soil much

faster.
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Today, in many parts of the country, the farme@aptheir lands without rest or fallow
because the size of the land is so small, theyt sactifice any cropping season. Hence, the
continuous cultivation practiced reduced the sogjanic matter through oxidation and by
leaching. The destruction of organic matter in sod also reduces the activity of soll
microorganisms and their population. Soils havingirt organic matter maintained showed
significant improvement in the infiltration and eetion of water after rain or irrigation
(Derpsch et al, 1988 and Philips et al, 1985).

3.2 Chemical Soil Degradation
Soil Nutrient DepletionChemical soil degradation processes can leadrapid decline in soil

quality. The highland agro-ecosystem of Ethiomacharacterized by intensive agriculture.
There is over 63% increase in population in the B years and the size of holding per
household has shrunk and will likely continue tairgh unless there is a break through in
economic development that will draw most of theolaforce from the farm. The topsoil is
exposed to severe erosion. Hence, productiorsfisld becoming marginal to every farmer with
respect to soil fertility.Thefarmers are also forced to move onto the vallepesdoof 50 per cent
gradient or above, despite an extension adviceiltovate only lands with slopes below 35 per
cent (LURD/MoA 1997; Thomas Tolcha 1991). Thenfars are also forced to cultivate the
same land year after year without rest that aggeavahemical soil degradation. Among the
cropped land cereals occupy about 90%. Henceg tiselittle option left to the subsistence
farmer to improve soil fertility through crop roia although resource rich farmers do practice
some rotations and apply manure. Farmers withivelsit small farmlands do not adopt soil
conservation practices easily since they thinkkes away part of their croplands. This has an
impact on soil fertility management and soil coma&on, which will then cause land
degradation as a result of unsustainable inteasific of the land. The continuous cultivation
has also aggravated soil erosion because the laatevwnost of agricultural activities take place
is steep in many areas and the soil is carried awdne method of land preparation has favored
erosion where together with the soil lost essemiigiients have been washed off Kefeni 1992.
Severely degraded land has gone out of productaticplarly in steep slopes due to soil
fertility and organic matter decline north Shewa some studies suggest reducing spthdas a
result of erosion (Yohanis Gebremichael 1989) aradiyction of some crops may cease after
about 40 to 50 years unless proper erosion comtedsures are taken from now onwards
(Holden & Shiferaw B., unpublished).
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Soil acidity:

In Ethiopia, soil acidity is a problem that has been addressed in depth. Examples of some
acidic soils are given in Table 6. It is obsentbdt most of these soils are found in the
highlands receiving high rainfall. Yields of theajor cereal crops, particularly that of barley is
as low as 0.5 Mg hd partly as a result of soil acidity Improving theil pH by the application

of lime and nitrogen and phosphorus has increasdd lyy threefold (Desta Beyene, 1987).

Salinization:

Soils of the Rift Valley and northern and northeastparts of the country are high in pH. In
these areas precipitation is low while evapo-traaipn is considerably high. In Lake Ziway
basin salt incrustation is observed where irrigat®practiced by pumping water from the lake
(Fisseha 1999). Several hundred hectares of krdso badly affected by salt in the Awash
Valley mainly due to drainage problem or floodingdlowever, repeated monitoring of the
guality of Awash River for irrigation showed an Eealue for upstream and downstream sites
ranging from 0.25 — 0.52 dS/m and below the FAOewauality limit for irrigation (Girma
Tadesse et al, 1999).

Table 6. Status of soil acidity and phosphorus eatration in different types of soils from

different regions

Locations Soil types Soil pH Phosphorus level (ppm)

Bako Chromic Vertisol 4.2 19 (Olsen)
Pellic Vertisol 5.8 10 “
Humic Vertisol 4.6 4

Metahara Mollic Andosol 5.4 -

N. Eastern escarpment | Humic/Mollic Andosol | 5.2 8

Anno (East Wellega) Humic Acrisol 4.7 1 “

Aleta Wondo Nitosol 5.35 4.39 (Bray Il)

Dale (Yirgalem) Nitosol 5.49 487 *

Chorra (lllubabor) Nitosol 5.42 7.04

Metu (lllubabor) Nitosol 5.24 9.36

Gimbi Nitosol 5.07 5.82

Harru Nitosol 5.07 5.17

Anfillo Nitosol 5.36 18.42 *

Kosa (Limu Luvic Phaeozem 5.8 15 -
Eutric Nitosol 5.4 1.25

Gumer (Limu) Eutric Nitosol 5.2 2.8
Luvic Phaeozem 5.2 2.7

Suntu (Limu) Nitosol 5.2 0.2

Fixation of P: Phosphorus is the most limiting nutrient in the ighan soils. Many studies
carried out on Ethiopian soils indicate that tdtabnd available-P are low and P-sorption

capacity is relatively high. The low available iPthe soil is reflected in the low content of
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active P forms (Piccolo & Huluka 1986; Tekaligna¢tL988; Paulos Dubale 1996). P-sorption
capacity varies widely among the Ethiopian soisahlemedhin and Ahmed (1983) found P-
sorption ranging from 150 to 1500 mg P™kin the soils they tested. Tekalign and Haque
(1987) found very high sorption in a volcanic asil svhile Fluvisols and Regosols had very
low sorption values. Sorption of P was signifidgntorrelated with exchangeable and
extractable forms of Fe and Al as well as pH arghoic matter but it was not correlated to the

clay content of the soils.

3.3 Physical Land Degradation

Overpopulation, deforestation, and large densitgrofmals that trample the soil are contributing
to faster degradation of the soil resources. Tinerent nature of the soils like the low bulk
density of Andosols makes the soils highly vulnéraio water and wind erosion. Physical
degradation may occur as a result of movement efstiil away from its place, compaction,
reduction in aeration and reduced permeability aedling of the soil. Such degradation is
accelerated largely by poor soil management pestar by the removal of soil covers by the
land users or by overgrazing. Soil erosion is Inyttia largest process causing land degradation,

in Ethiopia.

3.3.1 Soil Erosion:

The unique topography, type of soil, deforestatimensive rainfall and low level of land
management and the type of land use practicedaal hesulted in heavy runoff that induced
soil erosion particularly in the northern and cahtrighlands. Soil erosion is taking place all
over the country but because of the effect of cweatation on land that is already fragile (steep
and mountainous), and mismanagement of the laatl itee northern and central highlands are
the worst affected. Estimation made on the amotirsoil that leaves the plot and deposited
elsewhere or that leaves the country is very végialThis is expected because the Ethiopian
relief, agro-ecology, type of soil associationsidaise type, etc, are all very variable from one
location to another. Kappel (1996) explained tbherse of variation in estimation as the
complexity of land degradation that is taking platee difficulty of measurement and the
uncertainty of the extrapolation. However, thaneations made by EHRS and SCRP are 100
tons/ha with 1.8% loss of productive cropland (Gaabkle, M and D Belshaw, 1989) and 42
tons/ha with 2% loss on productive cropland pemamity SCRP (Hurni, 1988). NCSS and the
World Bank also estimated the soil loss at 45 twasyith 0.21% loss on productive cropland by
National Conservation Strategy Secretariat (NCS8jqliffe, 1993) and 20 tons/ha with 0.12%
loss of productive cropland by the World Bank (B&j&assells, 1995), respectively..
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Effect of topography: Some parameters that influence soil erosion avengin Tables 7.
Description on the topography of the Ethiopian kagls is also given in Section 2.4. From
Table 7 it is observed that significant proportmfnthe land is covered by steep slopes and by

hills and mountains.

Soil type: It is also observed that the highlands are occulpyesbils having high vulnerability to
erosion such as Andosols, Eutric and Dystric NigsdPlanosols, Acrisols, Regosols,
Cambisols, etc., (Table 8) (Braun, 1997). As altesf high rainfall erosivity, steep terrain and
poor land management Vigro and Munro (1978) obskevsoil loss in the range of 17 to 33 t
ha' yr'. Yohannes (1989) estimated the rate of soil inddorth Shewa around Andit Tid to
be 152.5, 42.5, 14.7 t Rayr® for un-conserved land, for land conserved wittditianal
techniques and land conserved by use of gréa®a juu, respectively. The nutrient loss from
land conserved by the traditional techniques (4&/ftwa) has been estimated at about 64 kg N,
138 kg BOs and 1179 kg organic matter (Kefeni 1992). Thentatiitudes indicated in Table 7,
above 1500 m, are also characterized by high anaiuain that also has high intensity.

Table 7. Distribution of land under different skbopnd soil erodibility categories

Slope Altitude Soil erodibility
Slope (%) Areal Area | Altitude Km? Area| Class Aread Area
(km?) | (%) | (m) (%) k) | (%)
0-2 34 645 8| 1200-1500f 92 030| 21 | High 185357 | 41
2-16 234693 52| 1500-1800| 116 387| 26 | Intermediate | 175193| 39
16-30 71787 16 | 1800-2100| 104 532| 23 | Low 77972 17
>30 109 906 24 | 2100-2400| 72 035| 16 | nda 13 139 3
2400-2700[ 37 311| 8
>2700 24 635

Source: Braun et al 1997
Nda = no data available

Water Erosion: In the highlands of Ethiopia erosion caused byewst severe. It is the main
course of erosion in the highlands. The rain iscentrated into three to four month period at
the summer time. More than 72% of the highlandsiv@ more than 600 mm of rain between

May and September (Braun et al 1997).
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Land use and Poor land management: There is no defined land use system followed in
Ethiopia. Every farmer plans on his own way. tarlast many years this has led over
exploitation of the forestland and grazing are@isis has resulted in deforestation and
overgrazing. lItis an area where the governmetitla@ public should agree to adopt a policy if
further degradation is to be avoided. Some cropsl feur or five plowings before planting.
After planting these crops also need water outteta the field which is always made at 50 or
60 degree slope and favors erosion. Crop rotatohd reduce erosion but because of land

shortage farmers are reluctant to use crop rotation

Table 8. Soil loss and soil depth by soil type

Soil type Soil loss t/ha Average soil
depth (cm)
Andosols 77.9 55
Regolosols 143.1 45
Cambisols 218.1 35
Badlands 171.0 20

Yohannes (1989)

Defirestation: Mulugeta and Yilma (1999) studied the relatiotwsen household food security
and environmental stability around Antsokia in MoBhewa. About 50% of Antsokia was
covered by forest in the 1930s and was reduce@ds than 4% in 1994. Trees have been
removed from the upland plateaus, medium and |l@ierations and caused severe water and
wind erosions. The outcome was a mass movemeipebil down the slope during the main
rainy season leading to flooding and sedimentadtaime valley bottom. The hills also failed to
retain soil and water leading to the drying up loé springs at the foothills. Overgrazing has
further contributed to the land degradation exppdime soil to wind erosion during the dry
season. Hence, erosion can bring a total changdeofagro-biodiversity to a village, e.g.
diversity in people’s culture, and intact knowled§@®m the preceding generations, soil
organisms, crop and livestock genetic diversityd amild life. When such diversity is
interrupted by drought its is beyond the controlttué Ethiopian poor farmer. In the case of
Antsokia, the World Vision Ethiopia Project, anemational NGO, intervened and brought life

back to normal after 10 years of development aaiwin the village.

3.3.2 Poor Drainage
Vertisols, Fluvisols and other soils having verpmperties make more than 28.6 million
hectares all over the country. More than halfhig ts found in the highlands where the density

of population is high. The major constraint ofsbegroups of soils is the poor drainage during
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the main rainy season. In fields with low gradiehslopes flooding is a problem while gully
formation can quickly develop in steep slopes # thater discharge out of the farm is not
properly managed. These soils are also diffiaulivork with either by oxen drawn implements

or by tractor drawn machinery.

Th pH of these soils may depend on the sourceeop#tent material. Nitrogen and phosphorus
are always the limiting nutrients, organic mattentent is usually low falling below 1.0%.
Hence, in general the main constraints of thesés soe seasonal water-logging, moisture

shortage in the low land areas, lack of improveuliis, workability, etc.

3.3.3 Effect of termite mounds

The infestation of termites is widespread in thievalley particularly around the lakes region, in
Borena, west Wellega and Gambella hampering lamdiymtivity and making mechanized
farming difficult. Termites also consume dead aigalebris much faster and in West Wellega
the infestation is so severe that it has starteéithgedarks of green plants, crops and pasture.
Fisseha (1999) found that Cambisols and Fluvisolhe Rift Valley are particularly subject to
the fast degradation. In many other parts of thentry these also the soils vulnerable to termite
infestations.

Research Recommendations:

Although EARO is reorganizing itself to addresd soid water related production constraints of
the future, there are some milestones under eaemeththat are being used to improve

productivity of soils.

Soil Fertility and Plant Nutrient Management:

Mineral fertilizer recommendations for all majorops under specific agro-ecological and soll
conditions are available for domains around eacleareh center. However, to refine these
recommendations soil test, based fertilizer calibrastudies have been initiated and the work
has been started in some zones in collaboratiom thvé Regional Bureaus of Agriculture, the
Ministry of Agriculture, Sassakawa Global 2000 aDiMMYT. The Ethiopian Agricultural
Research Organization (EARO) strongly recommendsBktension Departments of both the
Regional Bureaus of Agriculture and the MinistryAgriculture to advise the farmers to adopt
the integrated approach of nutrient managemené cbimponents of these recommendations are

crop rotation particularly with legume crops, crmsidue management, green and farmyard
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manure applications. The technology of biologicdiked nitrogen fertilization is also on the
way. An example of a new package adopted by tmenefies using improved seeds and
recommended level of nitrogen and phosphorus ifegtd has increased yield of major cereals

two to three folds as given in Tables 9& 10.

Table 9 Yield of major cereals by adopting packages eéresion management and

training plots (ton/ha)

Year
1996 1997
Crops Con Con
EMTP Yoenr; % increase EMPT Yoenr; % increase
I I
Maize 54 1.8 300 4.3 1.5 287
Teff 15 0.6 250 1.4 0.8 175
Wheat 2.8 1.1 255 2.9 1.1 264
Sorghum 45 1.3 346 3.6 1.0 360

EMTP: Extension Management Training Plots
Source: Ministry of Agriculture, 1999

Table 10. Yield achievement by farmers throughatieption of the extension-managed
and training plots by Regions (ton/ha) (1994) (tbas

) Traditional Management EMTP
Regions
Maize Wheat Teff Sorghum  Maizeg Wheat Teff Sorghum
Tigray 1.0 0.7 0.4 0.9 3.0 2.0 1.0 25
Amhara 15 0.7 0.6 14 5.0 35 15 3.0
Oromia 1.6 11 0.6 11 4.5 34 1.35 31
SNNPR 1.6 12 0.6 - 4.1 2.7 1.3 -

EMTP: Extension Management and Training Rlots

Soil and Water Conservation:

The significance of soil erosion and water runaffame of the important factors causing land
degradation has been discussed earlier. The sewdrithe problem is quite serious in the

northern parts of the country where the damagddth® the displacement of people from their
villages and for some of those still living thehe land is not productive. Soil erosion coupled
with deforestation and inappropriate land cultivatimethods followed, the land has been
exposed to severe erosion in many parts of thetogpuihe situation has forced the government

and non-governmental organizations to give attentm conserve soil and watém situ by
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adopting methods universally accepted and alsedestEthiopia. Hence, millions of kilometer

lengths of stone bunding and earth banks have d@estructed in the northern highland regions
through food-for-work assistance. However, thishtelogy still has not been integrated yet
into the routine land management practices of #mmérs. The reasons for failure may require

further studies and discussions.

Other technologies that the farmers are applyindifferent parts of the country are contour
bunding, hedgerow planting of agro-forestry tremsgd vetiver and elephant grasses planting.
Afforestion of degraded lands is also a major waation taken in many parts of the country to
halt soil erosion.

In some parts of Ethiopia it is said that the tedbgical packages of soil conservation,

particularly terracing is cumbersome and costly aedce is not appreciated by the farmers.
However, Ethiopia also has classic examples ofyemtbus soil conservation practices in Konso
and Kindo in southern Ethiopia. Both stone bundamg earth banking terraces are common
practices in these areas and these districts, pasteep slopes, have not faced critical soil
erosion problems for many years. However, reagoren that the farmers are not adopting the
soil conservation measures may be related to (ifypproblems such as land tenure and land
use issues, (i) lack of participation by the ergers at some stage on soil conservation
technology development process, (iii) diversitytire social and demographic, topographic,
agro-ecological and watershed setups of the difteregions and (iv) the lack of legislation

pertaining to the natural resources managementadaitional point that may contribute to the

low adoption in soil and water conservation measugepoverty of the rural people. Many of

the farmers are subsistent producers and even tdbawve enough to eat let alone earn cash to
invest on land. The average size of their largbismall that they decline to put any part of their
land to conservation. Since the land is not prodedhey have no cash to pay additional labor
they hire for this purpose. Erosion control measwhould always adopt an integrated system
such as terracing with earth banking or contourdmgnor terracing with tree planting. It is also

a long-term investment and the farmers should besed that it is their long-term investment.

Irrigation and Drainage

Most of the experience EARO has in irrigation ighe commercial plantation areas of Awash
Valley. Since the major crop produced in the walke cotton crop water requirement for this
crop has been studied in detail. Practical recondagons were made on sowing dates,

irrigation systems for cotton, sesame and groundiibe influence of pre-irrigation treatment at
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seedling stage and various planting irrigation e on the yields of maize, groundnut, kenaf,
sweet pepper, banana, beans, onion, citrus andneessre also studied and appropriate

recommendations given.

A pilot drainage scheme was installed on salineerlagged land at Amibara in Awash and the
appropriate sub-surface drainage spacing and rffasert envelope materials were determined

and results were extended to the users.

The nature and extent of soil salinity problemghe middle Awash Valley were investigated

and has been characterized as saline, saline-soiajon-saline.

The quality of Awash River quality for irrigatiors found moderately safe and ranging from
0.32 to 0.6ds/m and the sodicity hazard for therrivas slight to moderate. Among the middle

rift valley lakes, Lake Ziway is found safe forigration.

Management of Vertisols:

Vertisols make up about more than 10 million hextaand are being cultivated in much larger
area than the total areas irrigated in the lowlanddince Vertisols makeup a significant

proportion of cultivated soils comprehensive stadieve been conducted in the highland
Ethiopia to drain out Vertisols by a method calledad-bed maker (BBM) technology which is

becoming popular among many farmers. The gaineild yn the Vertisols areas by adopting the
broad bed furrow system increases crop yields oatbree folds.
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