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ANNEXE C - APPENDIX 1

INTRODUCTION

This report deals with the land resource studies of the
Bir Watershed covered under "Highland Soil and Water Conservation
Project (HSWCP-I)" located in West Gojam Administrative Region of
Ethiopia., The total area studied under the project is 428.7
thousand ha which consists of two watersheds i.e., the Bir and
the Upper Gilgel Abay (UGA). The Bir Watershed constitutes about
314.5 thousand ha (73.4%) of the project area. A separate report
on the same lines is being prepared for the UGA Watershed.

Three kinds of land resource studies were made for the
project area, which include:

a) Generalized Land Resource Studies covering the whole
area of each watershed, intended to serve as the land
resource base for:

- selection of the sample study areas representing spe-
cifically defined landform units,

- Jjudicious application of the research findings from
the sample study areas to other parts of the water-
shed area to achieve the envisaged objectives and

- providing guidance to the Ministry of Agriculture in
planning of scil and water conservation and general
agricultural development in the watershed area;

b} Sample Area Studies intended for conducting research
on specific measures needed for so0il conservation and
agricultural development in different landform units
identified for each watershed area; and

c) Study of Irrigation Development Sites to assess the
suitability of the tracts of land selected for irriga-
tion development in the respective watershed area.

: In addition to the objectives outlined above for each
kind of study, the studies are intended toc provide the APS Soils
Experts with a suitable model for further such studies.

The studies were carried out by the FAO Soils Expert,
Mr., M.Y. Javed Mirza, under the project "ETH/B7/017-Assistance to
Development Preojects Studies Authority (DEPSA}", in collaboration
with two experts of the Agricultural Projects Service (APS) of
DEPSA 1i.e., the Soils Expert, Ato Zena Estifanos, and the
Agricultural Engineer, Ato Abubeker Ali. The analyses of soil and
water samples collected during field investigations were
conducted by the Naticonal Soils Laboratories of the Ministry of
Agriculture, Addis Ababa.

The findings of and the methodology adopted for each
kind of study are reported separately as follows.

1 BRACAP1 .WSF



ANNEXE C - APPENDIX 1

a) GENERALIZED LAND RESOURCE STUDIES

1. METHODOLOGY

The generalized land resource studies are based mainly
on stereo-interpretation of the latest available, black & white,
panchromatic, vertical aerial photographs (1982-84) of 1:50,000
scale, supported by some information given on the topographic map
sheets (1987) and scanty field observations.

Preliminary general information about major landforms
encountered in the project area, present land use/vegetation
cover and soil erosion status was collected through desk study of
the available topographic maps and other relative data and an
extensive field wvisit of the project area along all important
traverses., The first field visit ended in tentative selection,for
further detailed study, of eleven sample areas representing the
four (later increased to five) major landform wunits identified
through desk study. A systematic stereoscopic study of all serial
photographs pertaining to the two watersheds of the project area
was then undertaken to precisely differentiate and delineate the
major landform units. The air-phote study resulted in recognitien
of nine major landform units and final selection of ten sample
areas after rejecting three o0f those previously selected and
including two new areas. The delineations made on the air-photos
were transferred onto the respective 1:50,000 topographic map
sheets, reduced photographically to 1:2580,000 scale and finally
drawn, aleng with all important gecographical features, on a base
map of 1:250,000 scale to produce a generalized map of "Major

"

Landform Units".

The map of Major Landform Units was interpreted, with
some additional information obtained from the aerial photographs,
topographic maps, the available climatic maps and the field data,
to produce three more generalized maps on "Agro-ecological
Zones", "Agricultural Develcpment Potential” and "Soil Erosion
Hazard" at the same scale of 1:250,000.

The - findings from detailed study of the sample areas
and the additional information obtained while traversing through
the project area during the later field visit {(see Sample Area
Studies) were exploited to refine the map unit boundaries and
legends of the generalized maps, as well as for improving the
description of various components of the major landform units
recognized.

8]
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ANNEXE C - APPENDIX 1

2. LANDFORMS AND SOILS

2.1. Major Landform Units

Based mainly on relief, slope form and gradient, kind
of sediments, degree of dissection by geological erusion process
and drainage patterns, nine map units 2f major landforms were
recognized in the watershed area. These units are delineated on
Map 1 of "Major Landform Units" at a scale of 1:250,000. The
important characteristics of the units are described in the
following.

Map unit 1: Steeply dissected to mountainous land. This map
unit, representing the uppermost watershed areas (northern parts)
of the watershed, comprise mountainous to steeply dissected land
with elevation of the highest parts ranging between about 2,000
and 3,200 metres above sea level. The highest land surface (old
rlateau surface), which owes its formation probably to the middle
to late Pleistocene glacio~fluvial deposits later mixed with some
volcanic ash and ignimbrites, is gently to moderately sloping
with its side slopes being steep to very steep. Angular to sub-
rounded stones/boulders and pebbles are commonly found embedded
within these sediments, which are partly exposed at surface due
to washing away of the finer material. The sediments are general-
ly very thick varying from about 3 metres to more than 10 metres,
The bedrock, which is rarely found exposed, mostly in the beds of
rivers, consists mainly of basaltic lava flows. The outcrops of
extrusive basaltic rocks are also commonly encountered, Various
rivers and their tributaries which are densely distributed in
dendritic to sub-parallel patterns and are deeply entrenched,
have long been down-cutting these sediments leaving behind numer-
ousg, varying sized alluvial terraces formed during different
periods; such terraces presently rest at various elevations along
the deeply cut valley sides. Moderately deep to very deep gul-
lies, other than those-occupied by river streams, are quite
closely distributed throughout the unit,.

Map unit 2: Steeply dissected and broken land. This map unit
occurs only in southern parts, stretching along both sides of
the Bir river. The land is steeply and intricately dissected so
that any flat part or a terrace remnant is almost non-existent.
It is probably a subsided area which is principally cut off from
the main watershed area by means of a very steep to precipitous
rocky escarpment. The gully pattern is dense to very dense and
mainly dendritic. The elevation in major part of the unit ranges
between about 1,100 and 1,800 metres but its eastern fringes 1lie
about 2,000 metres above sea level. The sediments, which are
poestulated to be alluvial, similar to those of the old alluvial
terraces, have been mostly washed away due to geological erosion
and now vary in thickness from about 50 cm to more than 3 metres.

3 BRACAP1 .WSF



ANNEXE C - APPENDIX 1

Map unit 3: Hilly to steeply dissected ridges and alluvial
valleys. This wunit represents fairly vast stretches along the
mountainous land occurring in the form of strips of gently slop-
ing alluvial valleys alternating with high ridges of rock out-
crops covered with old alluvial, and probably some glacio-fluvi-

al, =sediments of varying thickness. The gully pattern on ridges
is moderately dense to dense, mainly dendritic to subparallel,
while +that in the valleys is sparse to moderately dense, mainly

trellis. The elevation ranges between about 1,800 and 3,000
metres.The valleys are traversed in the middle by perennial
rivers with their numerous tributaries originating in the ridges.
The rivers have a gentle to moderate gradient but the tributaries
generally descend with a high gradient and are deeply incised;
the latter form distinct alluvial fans near the ridge bases,
which mostly coalesc to form gently to moderately sloping pied-
mont alluvial plains. Beth the river and the tributaries commonly
have narrow strips of floodplains. Remnants of old alluvial
terraces/terracettes occur at different elevations along the
valley sides of rivers and the tributaries. The sediments of the
ridges vary in thickness from about 30cm to more than 2 metres
and are very stony/bouldery; those of the valleys are generally
more than 3 metres thick.

Map unit 4: Rolling to hilly, dissected, old alluvial ter-
races. This unit occurs in the form of rolling to hilly land
having very thick, old alluvial, and probably glacio-fluvial,
deposits deeply cut by rivers. Moderately deep to very deep
gullies with a moderate density and trellis to subparallel pat-
tern form a common feature of the landscape. The elevation varies
from about 1,500 to 3,000 metres.The rivers dgenerally have a
moderate gradient and almest no floodplains. There, however,
exist at different elevations a few alluvial terraces/terracettes
which presently have a sloping to steep surface due to erosion
effects. Thickness of sediments, which are stony and gravelly, is
generally more than 3 metres but may be more than 10 metres.
Remnants of gently to moderately sloping, old plateau (glacio-
fluvial) surface with cover of numerous stones/boulders and
gravel are commonly found at the highest positions.

Map unit 5: Gently undulating to rolling,sparsely dissected,
old alluvial terraces. This unit occupies extensive areas of

gently wundulating to¢ rolling land representing old alluvial
terraces 1intersected by a few narrow strips of alluvial valleys
which are somewhat distantly located. The unit is marked with
shallow to moderately deep gullies having a relatively low densi-
ty and subparallel to dendritic pattern. It lies at a wide range
of elevations which vary from about 1,500 to 2,500 metres above
sea level. The rivers generally have a gentle gradient. A few
basins, commonly having impeded drainage conditions partly cou-
pled with overwash deposits transported from the adjeining ter-
races, are found within the valleys. The sediments of both the
terraces and the valleys are very thick, probably more than 10
metres.

5 BRACAP1.WSF
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Map unit 6: Undulating to rolling, closely dissected, old
alluvial terraces. This unit is similar to map unit 5 except that
it has an undulating to rolling, at places hilly, surface topo-
graphy and the intersecting strips of alluvial valleys are rela-
tively narrow and quite closely located. Moderately deep to very
deep gullies having a moderately dense subparallel to dendritic
pattern are a common feature of the landscape. The elevation
varies from about 1,500 to 2,500 metres.

Map unit 7: Gently undulating basins and seasonal lakes.This

unit, occurring in the form of gently undulating, mainly marshy
basins and seasonal lakes, occupies the upper reaches of a few
perennial rivers and serves as a part of their watersheds. Low

ridges of bouldery land are commonly enceountered within the
basins. The down-slope openings of these basins and lakes face a
broad, very bouldery and rocky, river channel which wultimately
joins the main Bir river. The elevation ranges between about
2,000 and 2,500 metres above sea level. The landform is sparsely
dissected by deep gullies having mainly subparallel pattern. The
sediments are generally very thick {more than 3 metres) but may
be thin {less than 1 metre) in some parts,.

Map unit 8: Gently undulating, bouldery channelsg. This unit
represents an old, partly abandoned, broad, very bouldery river
channel with its bed formed by basaltic lava flow. It is bordered
in its major part on both sides by currently active river streams
originating mainly in the map unit 7. Low ridges of basalt rock
outcrops with a nearly flat surface, aligned in almost parallel
direction to the current river streams, and densely scattered
piles of velcanic tuff boulders form a special feature of the
unit. The elevation varies between about 1,500 and 2,500 metres.
The sediments, which are mostly alluvial, are very shallow to
moderately deep and gravelly.

Map unit 9: Gently sloping alluvial plains and basins. This
unit represents almost flat to gently sloping or gently undulat-
ing alluvial plains and basins streching mainly along the middle
reaches of the Bir river. While narrow strips of the plains along
the river are subject to seasonal light river flooding, the major
part lies beyond the reach of river water. Within the unflooded
part, there exit relatively high flat parts (terraces) and lower,
concave parts (basins), the latter generally getting ponded
during rainy season. The unit is almost undissected but is marked
with a few shalleow to moderately deep gullies at places. The
elevation ranges between about 1800 and 2,200 metres above sea
level. The sediments which are mainly the alluvial deposits of
the soil material transported from the map units 1 and 2, are
generally more than 3 metres thick and nonstony.

A brief description of the sample areas studied for
each major landform unit (map unit) follows under another section
while the general composition of each unit with respect to diffe-
rent land elements and soils is described under Table 2. Their
distribution within the watershed area, along with the location
of different sample areas, is indicated on Map 1. The map symbols

8 BRACAP] .WSF



used
and

unit are given in Table 1.
i)
horizontal extent or the map area;

using a dot paper and

different forms i.e.,

true

unit delineations

for different units,
the representative sample areas studied for

approximate areal extent of each

ANNEXE C - APPENDIX 1

unit

the respective

The areal extent was estimated in two

the geographic area

representing the
calculated from the map
ii) the surface area

representing the extent of land in its own perspective; calculat-

ed by multiplying the geographic area with a factor
slope ( 1/cos of the degree of slope) of

the

decided by
individual compo-

nents of the map unit. The figures have been rounded off to the
nearest 100 ha to allow for the possible minor errors in map
scale.
Table 1: Major Landform Units - approximate extent in Bir Water-
shed and the representative sample areas

! ! Map ! Extent {(thous. ha) | Sample |
i Major landform unit |_symbol! Geog area | Surf area ! Areas H
: : : | ! !
Steeply dissected to 1 58.8 72.8 Anjene
mountainous land

Steeply dissected and 2 21.0 27.8 Inewend
broken land

Hilly to steeply dis- 3 80.6 76.9 Dabi
sected ridges and

alluvial valleys

Rolling te hilly, 4 27.3 32.9 Fagta
dissected, old

alluvial terraces

Gently undulating 5 81.7 95.4 Yechereka
to rolling, sparse-

ly dissected, old

alluvial terraces

Undulating to rolling, -6 19.0 22.9 Agut
closely dissected old

alluvial terraces

Gently undulating 7 7.0 7.8 Tilili
basins and seasonal

lakes

Gently undulating, 8 15.0 16.5 Finote
bouldery channels Selam
Gently sloping alluvi- 9 23.9 27.8 Jiga
al plains and basins

Total: 314.5 380.86
7 BRACAP1 .WSF
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2.2. Soils

The parent material, climate and relief have played the
major role in determining the nature of soils encountered in the
project area. Although more systematic field investigations are
needed, three different kinds of parent material contributing to

the formation of soils may be identified i.e., the o0ld glacio-
fluvial sediments, alluvium and volcanic sediments including ash
and ignimbrites. The single most important parent material,

however, appears to be the alluvium derived from a mixture of old
glacio-fluvial sediments, ignimbrites and volcanic ash deposits
on the mountainous land; the glacio~fluvial sediments owe their
origin probably to the weathered rocks belonging to the basement
complex which comprises mainly the basalt, The younger alluvial
sediments of the plains are postulated to have been contributed
mainly by the older alluvium with some further mixture of
ignimbrites and volcanic ash at various stages.

The long-term effects of climate on the parent material
are reflected by the scil characteristics including an almost
complete leaching of lime to more than 2m depth, clay illuviation
to more than 1.5m depth, release of iron oxide imparting reddish
colours, gradual to diffuse horizon boundaries and extreme uni-
formity in many chemical characteristics over extensive areas.

The effect of relief is indicated mainly in the form of
varying soil drainage conditions, accumulation of finer soil
material, especially the volcanic ash, by movement from the upper
slopes to the the plains and basins, washing away of the topscil
material from sloping land and varying distribution of organic

matter content in some parts. The veolcanic ash, which probably
had been covering the surface of the mountain slopes, as well as
of the old plateau and alluvial terraces, at different time

intervale, has by now been completely washed down and partly got
accumulated in the basins. In addition, most of the older soils
ovcecurring on the slopes have been truncated to varying thickness,
accompanied with the formation of numerocus rills and gullies.

The soil variations in the project area, in general,
are not wide but significant. These may be attributed mainly tc
the differences in parent materials, landforms, relief and th
relative physiographic positions. The important wvariables, 1
addition to the surface slope and topography, are:

- depth i.e, thickness of soil material

~ stoniness/boulderiness,

- colour,

- topsoil and subsoil textures,

- subsoil structure,

- permeability/porosity,

- drainage conditions,

- organic matter content,

- reaction (pH),

- electrical conductivity (EC),

- base saturation percentage {(BS%) and

- cation exchange capacity {(CEC).

8 BRACAP1 .WSF
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Within one landform, the soil variations due to chemi-
cal characteristics 1i.e., pH, EC, BS¥ and CEC, are generally
insignificant while those in the other (physical and bioleogical)
characteristics may be considerable,

Soils of the older landforms (old plateau surfaces,
alluvial terraces and subterrace and colluvial slopes) have a
loam to clay loam surface texture which grades to silty clays or
clays at lower depths within about 75 cm from the surface; the
structure is mostly granular in the topsoil and weak to moderate
subangular or angular blocky in the subscil; the colour wvaries
from dark reddish brown to brownish black for the topsecil and
dusky red to dark reddish brown {rarely very dark brown) for the
subsoil; the soil permeability is moderate to moderately scslow:
the drainage is well to moderately well; all are noncalcarecus
with the pH{l:1 water) varying from 4.0 to 5.5 and pH{(KCl) from
3.5 to 5.0; the base saturation varies from 20 to 45 percent:; the
EC(1:1 water) ranges between 0.5 and 0.15% mmhos/cm; the cation
exchange capacity (CEC} of the soil varies between about 35 and
50 meq/100g, that of the clay varying from 60 to more than 150

meq/100g; the organic matter content of the topsoil varies from
about 4.0 to 6.0 percent.All soils are stony/bouldery to varying
degrees but very deep except some occurring on colluvial slopes

being moderately deep to deep.

Seils of the younger landforms (younger colluvial and
subterrace slopes and lower terraces within alluvial plains) are
zsimilar to those of the older landforms in most characteristics
except these have a higher (>530%) base saturation in the topsoil
as well as in some parts of the subsoil and the pH{1l:1 water} 1is
a little higher ranging between about 5.0 and 6.0. The soils

occurring in the alluvial plains are nonstony. All scils are very
deep except those of the colluvial slopes being partly moderately
deep to deep,.

Soils of the older basins are invariably silty clay to
clay in texture; the colour varies from brownish black to black;
the structure is very fine blocky to massive in the topsoil
(partly granular in the upper 5-10cm part) and weak to moderate

angular blocky accompanied with common to many, distinct to
prominent intersecting slickensides in the subscil; the soil
permeability is slow; the drainage 1is moderately well to
imperfect {poor in some lake basins);: they are mostly

noncalcareous with the pH(1:1 water) varying from 5.0 to 6.0 and
pH{KC1) from 4.0 to 5.0;the base saturation is more than &0
percent;the EC{1l:1 water) ranges between 0.3 and 0.5 mmhos/cm;
the «cation exchange capacity (CEC) of the soil varies between
about 80 and 80 meq/100g, that of the clay varying from about 80
to more than 100 meqg/100g; the organic matter content of the
topsoil varies from about 3.0 to 5.0 percent., All soils are very
deep and nonstony and exhibit wide and deep cracks when dry.

Soils of the vyounger basins and piedmont alluvial

plains are similar to those of the older basing in most respects
except that these are generally calcareous, showing accumulation

9 BRACAP! .WSF
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of lime in concretionary form within 120cm depth, and the pH(1:1
water) and pH(KCl) varying from 7.0 to 8.0 and 6.0 to 7.0
respectively.

According to the FAO/UNESCO’'s Revised Legend for Soil
Map of the World (1988), the soils of wvarious landforms are
clagsified as follows:

a) Soils of the old plateau surfaces

Moderately eroded soils: Humic Alisols, Rudic phase

Severely eroded soils: Rhodi-Humi Haplic Alisols,
Skeletic phase

b) Scoils of the older alluvial terraces

Slightly eroded soils of higher terraces:
Umbri-Humic Alisols

Moderately eroded soils of higher terraces:
Rhedi-~Humic Alisols

c) Scils of the yvounger alluvial terraces (within alluvial

plains)

Slightly eroded/unerocded soils:
Molli~Humic Alisols

d) Soils ¢of the older ceolluvial and subterrace slopes

Moderately eroded soils: Rhodi-Humic Alisols, Rudic

rhase

Severely eroded soils: Rhodi~Haplic Alisols, Rudic
phase

e) Scils of the vounger colluvial and subterrace slopes

Moderately eroded soils: Luvic Phaeozems, Rudic phase

£) Soils of the older basins

Slightly eroded soils: Mazi-Pelli Eutric Vertisols

g) Scils of the younger basins/piedmont alluvial plains

Slightly to moderately eroded soils:
Pelli-Calcic Vertisols

h) Soils of the lake basins

Slightly eroded/unercded soils:
Humi-Umbric Gleysols

10 BRACAP1.WSF



ANNEXE C - APPENDIX 1

In addition to the scils classified above, a relatively
minor proportion of Umbric Fluvisols (part with phreatic/inundic
phase) and Gleyic Cambisols (part with inundic/phreatic phase)
occur in narrow strips along the rivers.

A general relatonship of soil characteristics with the
major landform wunits and their component land elements is de-
scribed wunder Table 2. Detailed description of important soil
profiles studied in representative sample areas of each major
landform wunit, as well as their laboratory analytical data, is
given under Annex 1.

Table 2: Composition of Major Landform Units with respect to
important land elements and soils

| Map, iComponent land elements & soil characteristi

iunit! Major landform | Land element | Slope)

lsym-! unit ! and its pro- | range! Main soil

! bol! ' portion (%) |} (%) ! characteristics*

: i | i |

1 Steeply dissected Steep to very >30 Shallow to deep,

to mountainous steep colluvial drained, mod. perme-
land slopes and able, dark brown to
escarpments brownish black, ston
{40-80%) bouldery loams to
clay loams

Moderately 20-30 Mod. deep to deep,we
steep alluvial to mod. well drained
terracettes mod. slowly permeabl
and colluvial dark reddish brown,
gslopes stony/bouldery clay
(10-30%) loams
Sloping to 5-20 Mod. deep to very de:
moderately mod. well drained,
steep old slowly permeable,
alluvial brown to very dark
terracettes : reddish brown, stony,
(158~25%) beouldery clay loams
Gently to mod- 5-15 Mod. deep to very
erately slop~- deep, well to mod,
ing remnants well drained, mod.
of old plateau permeable, brown/dark
surfaces reddish brown, stony/
(5-15%) bouldery loams to

clay loams

* A1l soils are well developed, having weak to moderate subangular/
angular blocky subscil structure, dark reddish brown to brownish

black loamy topscils with weak subangular blocky to granular
structure, and are noncalcareous throughout the profile unless
described otherwise,

i1 BRACAP1.WSF



Steeply dissected
and broken land

Hilly to steeply
dissected ridges
and alluvial
valleys

ANNEXE C - APPENDIX 1

Rock outcrops/ -
exposed bedrock
(3-5%)

Gullies and -
stream beds
{5~-15%)

Steep to very 30~-60
steep colluvi-

al slopes

{(50-70%)

Very steep/ >200
precipitous

rock outcrops

& escarpments

(15-25%)

Gullies and -
stream beds
(10-30%)

Steep colluvial 30-60
slopes
({30-50%)

Very steep >80
colluvial
slopes and
egscarpments
(10-20%)
Moderately 15-20
steep, old
alluvial
terracettes
(5-15%)
Sloping to 10-20
moderately

steep allu-

vial plains

{5~10%)

Gently sloping 3-8
to undulating
alluvial

plains

(10-20%)

Shallow to mod. deep,
well drained, mod.
permeable,dark reddish
brown, stony/gravelly
loams to clay loams

Patchy, shallow te
mod. deep, well
drained, dark reddish
brown, stony/bouldery
loams to clay loams

Deep, well drained,
mod. permeable, dark
brown to brownish
black, stony/bouldery
clay loams to clays

Shallow to mod. deep,
well drained, mod.
permeable ,dark reddish
brown, stony/bouldery
clay loams to clays

Very deep, well to
mod. well drained,
mod. permeable, dark
brown, stony/gravelly
clay loams

Very deep, mod. well
drained, slowly per-
meable, mod. calc.,
brownish black clays
showing deep and wide
cracks when dry

Very deep, mod. well
drained, slowly perme-
able, mod. calcareous,

brownish black clays
showing deep and wide
cracks when dry
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4

Roelling to hilly,
dissected, old
alluvial terraces
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Gullies and - -
stream beds
(5-10%)

Rock outcrops/ - -
exposed bedrock

(5~10%)
Moderately 15-30 Mod. deep to very
steep collu- deep, well drained,
vial slopes mod. slowly permeable,
and escarp- dark reddish brown
ments clay loams to clayvs
(30-50%) with stony/bouldery
surface
Sloping 8-15 Mod, deep to very
alluvial deep, mod. well drain-
terracettes ed, mod. slowly perme-
and subterrace able, dark reddish
slopes brown clay loams to
{20-30%) clays with stony/gra-
velly surface
Gently to mod- 5-15 Shallow to deep, well
erately sloping to mod. well drained,
remnants of old mod. slowly permeable,
plateau brown to dull reddish
surfaces brown clay loams to
{(10-20%) silty clays with stony
surface
Gently sloping 3-8 Very deep, mod. well
alluvial - drained, mod. perme-
terraces able, dark brown to
{5-15%) brownish black clay

loams to clays with
stony surface

Gullies and - -
stream beds
{(B5-10%)

Rock outcrops/ - -
exposed bedrock
(5~10%)

13 BRACAP1 . WSF



Gently undulating
to rolling,
sparsely dissected
old alluvial
terraces

Undulating to
rolling, closely
dissected old
alluvial terraces

ANNEXE C - APPENDIX 1

Gently sloping 2-6
old alluvial
terraces

{(40-60%)

Sloping to
moderately
steep old allu-
vial terraces
{25-40%)

Gently sloping 2-6
remnants of

old plateau

surfaces

{5-10%}

Almost flat <3
basins and

channel infills
(10-20%)

Concave
closed basins
{(marsh lands)
(0-10%)

Gullies and -
stream beds
(3-5%)

Rock outcrop/ -
exposed bedrock
(3-5%)

Very gently
sloping old
alluvial
terraces
(10-20%)

Sloping old
alluvial
terraces
(15-25%}

Very deep, well to
mod. well drained,
mod. permeable, dark
reddish brown clay
loams to clays

Very deep, well drain-
ed, mod. permeable,
dull to dark reddish
brown clay loams to
clays

Shallow to very deep,
well drained, moder-
ately permeable, dark
reddish brown clay
loams, part with stony
surface

Very deep, mod. well
drained, slowly per-
meable, brownish black
clays showing deep and
wide cracks when dry

Very deep, imperfectly
to poorly drained,
very slowly permeable,
black/dark grey clayvs

Very deep, well to
mod., well drained,
mod. slowly permeable,
dark brown/dark red-
dish brown clay loams
to clays

Very deep, mod. well
drained, mod. slowly
permeable, dark brown/

dark reddish brown
clays
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Gently undulating

basins and

gseasonal

lakes

Moderately
steep alluvial
terracettes
and colluvial
slopes
(10-20%)

Moderately
steep to steep

margins/escarp-

ments of allu-
vial terraces
{(25-40%)

Gently sloping
remnants of
old plateau
surfaces
(3-5%)

Gullies and
stream beds
{(5-10%)

Rock outcrops/

exposed bedrock

(3-5%)

Flat, central
parts of
basins
{30-50%)

Almost flat
outer parts

of basins
(20-30%)

Concave, pond-
ed parts of
basins {(sea-
sonal lakes)
{(15-25%)

Almost flat
remnants of
0ld alluvial
terraces
{10-20%)

15
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15-30

156-50

3-8

<1

<1

Mod. deep to deep,
well drained, mod.
slowly permeable,
reddish brown clays,
part with stony sur-
face

Mod., deep to deep,
well drained, mod.
slowly permeable, dark
reddish brown clay
loams to clays, part
with stony surface

Shallow to deep, mod.
well drained, mod.
permeable, dark red-
dish brown clays with
stony surface

Very deep, imperfectly
to poorly drained,
slowly permeable,
brownish black to dark
grey loams to silty
clay loams underlain
by clays

Very deep, imperfectly
drained, slowly perme-
able, dark reddish
brown to brownish
black loams/clay loams
underlain by clavs

Very deep, mod. well
drained, mod. slowly
rermeable, dark brown
silty clay leoams
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Gently undulating
bouldery channels
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Gently sloping 2~8
margins of

old alluvial
terraces

(10~-30%)

Low bouldery -
ridges and

rock outcrops/
exposed bedrock
(5-15%)

Almost flat to 1-3
gently undula-

ting channel

infills

(40-60%)

Almost flat to 1-3
gently undu-

lating basins
{(5-10%)

wn

Gently sloping 1-
remnants of
old alluvial
terraces
(10-20%)
Moderately 15-25
steep stream
banks/escarp~

ments (5-10%)

Low bouldery -
ridges and

rock outcrops/
exposed bedrock
(20-40%)

Permanent/ -
seasonal lakes
(1-3%)

18

Very deep, mod. well
drained, slowly per-
meable, dark brown

clay loams to clays

Shallow to mod. deep,
well drained, mod.
permeable, brown to
brownish black, stony/
bouldery loams to clay
loams

Deep to very deep, mod.
well drained,; slowly
permeable, brownish
black clays, part with
bouldery surface

Very deep, well to
med. well drained,
med. slowly permeable,
dull to dark reddish
brown clays

Mod., deep to very
deep, well drained,
mod. slowly permeable,
dark reddish brown
clay loams to clays
with stony surface
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Gently sloping
alluvial plains
and basins
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Almost flat <2
alluvial
terraces
{30-50%)
Flat to very 0-3

gently sloping/
concave basins
(20-30%)

Gently sloping 2-8
alluvial ter-
races/terrace
margins
(10-20%)
Sloping to 10-30
moderately

steep margins

of alluvial

terraces

(5-15%)

Sloping basin 5~15
margins
{(3-5%)

Concave basins 0.5-1
and channel

infills

(5-15%)

Gullies and -
stream beds
{(2-4%)

Rock outcrops/ -
exposed bedrock
(2-3%)

Very deep,well to mod.
well drained, mod.
permeable,dull to dark
reddisgh brown clays

Very deep, mod. well
to imperfectly drained,
slowly permeable, yel-
lowish grey to brown-
ish black clays show-
deep and wide cracks
when dry

Very deep, well to
mod. well drained,
mod, slowly permeable,
dark reddish brown
clay loams to clays

Mod. deep to very deep,
well drained, mod. per-
meable, dark reddish
brown clay loams to
clays, part with stony
surface

Very deep, mod. well
to imperfectly drain-
ed, slowly permeable,
black clayvs, part with
stony surface

Very deep, imperfectly
to poorly drained,
slowly permeable, dark
grey to black clays
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3. AGRO-ECOLOGICAL ZONES

Following the agroclimatic zonation made by Ministry of
Agriculture’s Community Forests and Soil Conservation Department
in "Guidelines for Development Agents on Soil Conservation in
Ethiopia" (1986) on the basis of differences in temperature
regimes, chiefly determined by the elevation, and the mean annual
rainfall, the watershed area is divided into five Agro-ecological
Zones as defined below:

Dw Wet Dega Zone: Area with elevation 2,300 to 3,200m
above sea level and mean annual rain-
fall more than 1,400mm
- Humid cool tropics

Dm Moist Dega Zone: Area with elevation 2,300 to 3,200m
above sea level and mean annual rain-
fall 900 to 1,400mm
- Subhumid cool tropics

Ww Wet Weyna Dega Zone: Area with elevation 1,500 to 2,300m
above sea level and mean annual rain-
fall more than 1,400mm
- Humid warm tropics

Wm Moist Weyna Dega Zone: Area with elevation 1,500 to
2,300m above sea level and mean annual
rainfall 900 to 1,400mm
- Subhumid warm tropics

Km Moist Kolla Zone: Area with elevation 500 to 1,500m
above gea level and mean annual rain-
fall 900 to 1,400mm
- Subhumid hot tropics

Fach Agro-ecolegical Zone is divided into Subzones on
the basis of differences in physiography, soils and present land
use/vegetation. These Zones and Subzones are delineated on Map 2
of "Agro-ecological Zones" at a scale of 1:250,000. The areal
extent of each Zone/Subzone in the watershed, as well as its
relationship with the major landform (physiographic) units recog-
nized feor Maps 1 and the major kinds of land use, is 1indicated
in Table 3. The component soils of each major landform unit unit
have already been described under Table 2 in the previcus sec-
tion.
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Table 3: Agro-ecological Zones/Subzones - their relationship
with the Major Landform Units and areal extent

Agro- ! Agro- I Major ! Areal ! '
ecological! ecological | Landform | extent i Major kind of !
Zone ! Subzone i Unit i {thou. ha)| land use ;
! ! i : !
Wet Dega Mountainous 1 45.8 Mainly rainfed
zone subzone cultivated, partly
forested
Ridge and 3 12.1 Predominantly rain-
valley subzone fed cultivated
Rolling, dis=- 4 0.4 Predominantly rain-
sected terrace fed cultivated
subzone
Undulating 5 3.9 Predominantly rain-
terrace fed cultivated
subzone
Undulating, g 11.6 Predominantly rain-
dissected fed cultivated
terrace
subzone
Basin and 7 4.7 Mainly grass land,
lake sub- part seasonally
zone under water
Bouldery 8 1.8 Mainly under bush
channel forest, partly
subzone rainfed cultivated
Wet Weyna Mountainous 1 12.1 Mainly rainfed
Dega zone subzone cultivated, partly
forested
Ridge and 3 37.0 Predominantly rain-
valley sub- fed cultivated
zone
Undulating 5 5.0 Predominantly rain-
terrace fed cultivated
subzone
Undulating, 6 0.5 Predominantly rain-
dissected fed cultivated
terrace
subzone
20 BRACAP] .WSF



Moist Dega
zone

Moist
Weyna Dega
zone

Basin and
lake sub-
zone

Bouldery
channel
subzone

Alluvial
plain sub-
zone

Ridge and
valley sub-
zone

Relling,
dissected
terrace
subzone

Mountainous
subzone

Steeply
dissected
subzone

Ridge and
valley sub-
zone

Rolling,
dissected
terrace
subzone

Undulating
terrace
subzone

Undulating,
dissected
terrace
subzone

Bouldery
channel
subzone

Alluvial

prlain subzone

[A]
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2.3

1.6

1.0

10.9

10.1

25.0

67.3

Mainly grass land,
part seasonally
under water

Mainly under bush
forest, partly
rainfed cultivated

Predominantly rain-
fed cultivated

Predominantly rain-
fed cultivated

Predominantly rain-
fed cultivated

Mainly rainfed
cultivated, partly
forested

Mainly bush forest,
partly used for
fuewood extraction

Predominantly rain-
fed cultivated

Predominantly rain-
fed cultivated

Predominantly rain-
fed cultivated

Predominantly rain-
fed cultivated

Mainly under bush
forest, partly
rainfed cultivated

Predominantly rain-
fed cultivated
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Moist Steeply 2 10.2 Mainly bush forest,
Kolla dissected partly used for
zone subzone fuelwood extraction
Rolling, 4 0.9 Predominantly rain-
dissected fed cultivated
terrace
subzone
Undulating 5 5.4 Predominantly rain-
terrace fed cultivated
subzone
Undulating, 8 1.0 Predominantly rain-
dissected fed cultivated
terrace
subzone
Bouldery 8 1.6 Mainly under bush
channel forest, partly
subzone rainfed cultivated
Total: 314.5
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4. AGRICULTURAL DEVELOPMENT POTENTIAL

The land potential of the project area for agricultural
develoment varies with the landform and the climate in general
and with the land element, as well as with the physiographic
positiecn and slope within a landform, in particular. However,
mapping of each land element for the whole project area at the
adopted scale of 1:250,000 was not possible. The maps of "Major
Landform Units" and "Agro-ecological Zones"” and the information
about soils of the respective landforms and their present general
use were used as basis for determining and mapping the agricul-
tural development potential of land for each watershed area, The
potential can be described only for general agricultural use
rather than for specific kinds of use or land utilization types
for the level of studies made and the scale of mapping adopted.

Six map units of {(generalized) Agricultural Development
Potential are recognized for the watershed area which are deline-~
ated on Map 3.The extent of each unit is estimated as in Table 4.

Table 4: Areal extent of the Agricultural Development Potential
map units

iMap symbol! Map unit description 'Extent (thou. ha)!
H i i §
i H

§ i

1 Land with a high potential for 105.5
intensive agricultural develop-
ment and crop production

PO

Land with a moderate potential 107.1
for crop production; high poten-
tial for agro-forestry development

3 Land with a low potential for 58.8
crop production; moderate poten-
tial for agro-forestry; high
potential for forestry development

4 Land with a high potential for 15.0
forestry, wildlife and range
development; low potential for
crop production

Land with a high potential for 7.0
development as rangeland and

recreational sites; very low

potential for crop production

ot

8 Land with a low potential for 21.1
forestry development only
Total: 314.5
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The main characteristics of these map units are briefly
described as follows:

Map Unit 1: The land representing this unit comprises exten-
sive stretches of gently undulating to rolling,
old alluvial terraces with a considerable propor-
tion of almost flat to gently sloping alluvial
plains and basins. The soils are very deep and
quite fertile, locally with minor to moderate
limitations of erosion in relatively sloping
parts and of impeded drainage conditions in the
flatter parts. The climate favours moderate to
high rainfed production of common agricultural
crops. Sizable areas of small to large-scale
irrigable land offer further copportunities for
intensive agricultural development and commecrial
production of high-value crops including foodgrain,
oilseeds and orchards. Almost whole area of the
unit is presently under rainfed cultivation with
a few narrow strips along the rivers or near the
perennial springs receiving supplemental irriga-
tion. The existing crop vields are moderate to
low but two to three times increase in the yields
can probably be envisaged through proper soil and
water management. This unit needs highest priority
for planning of any agricultural development in
the project area.

Map Unit 2: This unit consists of the land which has under-
gone moderate to severe geological erosion process
and hae variable potential in its different parts.
The surface topography varies from undulating to
steeply dissected, with common to many gullies
intersecting the area., Although there occur siz-
able areas of gently sloping land with very deep
and fertile soils which have moderate to high
potential for rainfed agriculture and partly high
potential for irrigated agriculture, major part
of the unit consists of eroded {though still very
deep) soils with moderately sloping to steep surface
topography and has a moderate to low potential for
arable use; the latter part, however, has a high
potential for forestry. At present, most part of
unit is under rainfed agriculture, commonly with
low crop yields. The unit as a whole would be best
developed for agro-forestry.

Map Unit 3: The land falling under this unit comprises mainly
steeply dissected to mountainous with commonly
stony/bouldery, though quite deep, soils. It is
commenly gullied posing severe limitations for
agricultural use. At present, a considerable part
of the unit is under rainfed arable use giving low
to moderate yvields of common agricultural crops.
But the unit has a high potential for development

25 BRACAP1 .WSF



ANNEXE C - APPENDIX 1

of forestry and a moderate potential for agro-
forestry.

Map Unit 4: This land unit represents a broad bouldery
channel wherein the soil cover is scanty with its
considerable part being occupied by rock outcrops
and boulders. Most area of the unit is presently
under moderately thick bush forest which may be
regarded as its best use; a few patches given to
rainfed farming have only a low potential for crop
production and would be better used as grassland.
The unit would be best developed for a multiple
use of forestry, wild life preservation and range
development.

Map Unit 5: This unit consists of broad, mainly closed,
basins marked with a few seasonal lakes and low
bouldery hills. The soils are generally very deep
and fertile but too impeded drainage conditions
disallow, except in some relatively high parts,
their economic arable use., Presently, major part
of the unit is under thick grass cover. The best
use to which this land unit can be put is its
development as rangeland and recreational sites
combined with preservation of water fowls and
fishery development.

Map Unit 6: The unit occurs in the form of steeply dissec-
ted land with numerous gullies and too scanty
areas of flatter land usable for agriculture. It
is principally cut off from the main agricultural
land by a precipitous rocky escarpment so that it
ig almost inaccessible for the animals or farm
machinery for arable use or grazing in any part.
Its agricultural use is also hampered by the
incidence of tsetse fly disease. At present; the
land is mainly under thin to moderately thick bush
forest which needs to be improved and would be the
best use of the land.

26 BRACAP1 .WSF



ANNEXE C - APPENDIX 1

5. SOIL EROSION HAZARD

The important agent of soil erosion in the project area
is water. The water erosion hazard differs in different parts of
the area both in its form and degree. Gully erosion, which 1is
always combined with sheet and rill erosion, is the most distinct
feature of major part of the area while a considerable part 1is
affected only by rill and sheet erosion. The erosion hazard was
interpreted from the general information obtained with respect to
landforms, surface slopes, soils, drainage patterns/densities,and
land use/vegetation cover from the available air-photos and the
investigatins made on the sample study areas. The same map units
as recognized for the map of "Major Landform Units" were used as
the basis for delineation of the socil erosicon hazard. Of course,
the hazard varies not only with the landform unit but also with
the land element within any landform unit. Since the delineation
of individual land elements was not possible at the adopted scale
of mapping, the map units representing the scil erosion hazard
should be regarded as only indicative. Six map units of Soil
Erosion Hazard recognized for the watershed area are delineated
on Map 4. A brief description of each map unit is presented as
follows:

e

1l: This map unit represents areas of almost flat to
gently sloping or gently undulating land covered
by the cultivated alluvial plains, the grasslands
of basins and the forested bouldery channels. It
ig partly affected by sheet and/or rill erosion of
minor degree while the major part has almost no
erosion hazard. Moderate stream bank erosion is,
however, evident in most parts along the streams.

Map uni

Map unit 2: This unit covers gently undulating to reolling
alluvial terraces which are mostly under rainfed
cultivation. It is commonly dissected by deep
gullies/river valleys but with a relatively low
density. Although gully erosion is quite evident,
the major threat to the area is by rill erosion
which is encouraged by the artificial drainage
ditches traditionally constructed by the farmer,
The rills so developed generally get transformed
to deep gullies in relatively short time. Moderate
stream bank ercsion occurs in the valleys.

Map unit 3: This unit has two distinct landforms i.e., steeply
dissected ridges and gently sloping alluvial valleys,
which are mostly under rainfed cultivation. The two
landforms differ in degree of erosion hazard. While
the ridges are affected by severe rill and moderate
to severe gully erosion, the valleys have a moderate
degree of sheet, rill and stream bank erosion. Addi-
tionally, land sliding is evident in some parts of
the ridges while some slumping is noticeable in the
sloping parts of the valleys.
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Map unit 4: This unit is representative of steeply dissected

to mountainous land with dominantly steep to very
steep slopes. Being located at high elevations with
a relatively cool temperature regime and humid
moisture regime, the land has a fair vegetation
cover as well as some stone cover at the surface.
The land is mainly cultivated but partly under cover
of bush forest cover; a considerable part is occu-
pied by scrub. The upper parts of the mountain
ridges mostly have moderate sheet, rill and gully
erosion, while the lower parts, especially the foot-
slopes, have severe gully erosion. Very steep es-
carpments are generally protected by bush cover and
boulders at surface. Moderate to severe land sliding
also occurs in some parts irrespective of the loca~
tion., Stream bank erosion is evident in the valleys.

This unit covers undulating to hilly parts of
the alluvial terraces closely dissected by gullies
and river vallies. Most part of the land is under
rainfed cultivation with a few patches having
moderately thick bush forest cover. Severe sheet,
rill and gully ercsion occurs in almost all parts
of the unit, while land sliding is a verv common
feature. Some parts of very steep escarpments are
protected by moderately thick bush cover. Moderate
stream bank erosion occurs in valleys.

The land covered by this unit comprises very
steeply dissected low land with relatively warm
temperature regime and low rainfall. It has a
thin to moderately thick low bush cover. The land
is affected by severe to very severe sheet, rill
and gully erosion in almost all parts. Land sliding
also commonly occurs in higher parts.

The extent of area affected by different degrees of soil

erosion in the watershed area is estimated as in Table 5,

Table 5:

§
¥
i
H

Ar=a affected by different degrees of soil erosion

S0il erosion hazard ! Map | Area affected |
i t
H i

4 {Theou. ha)__

t
——1

Slight sheet and rill erosion 1
Moderate rill and gully erosion 2 81.7
Moderate sheet & rill erosion in valleys, 3

45.8

680.8

severe rill and gully erosion on ridges
Moderate rill/gully erosion on upper 4 58.8

slopes,

severe gully erosion on lower slopes
Severe rill and gully ercsion
Very severe gully erosion

46.3
21.1

[exIRe )

Total: EYKT§
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b) SAMPLE AREA STUDIES

1. THE SAMPLE AREAS STUDIED AND METHODOLOGY

Based on differences in physiography which is the major
leterminant of the nature of soils and the soil conservation and
1anagement problems, nine sample areas representing the nine map
inits delineated on the "Major Landform Units” maps of the water-
thed area were selected and studied in detail. The location of
2ight sample areas occurring within the Bir Watershed and one
irea occurring within the Upper Gilgel Abay Watershed is indicat-

:d on the maps of "Major Landform Units", "Agro-ecological
’ones", "Agricultural Development Potential" and "Soil Erosion
lazard" of the relevant watershed (Maps 1 to 4}). Their descrip-

ive location and areal extent, along with the major landform
inits represented, are given in Table 5.

able 6: Sample study areas ~their location, extent and repre-
sentative major landform units

Sample | Location i Extent | Major
study : {Nearest coordinates) '{th. ha)! LF
-area : X f_unit__
Ainjene 6 to 8km northeast of Anjene village 250 1
along Dembecha-Feres Bet road, stretch-
ing to west-northwest of the road upto
Kechem river (10%°44’N, 37935°'E)
Inewend 1.5 to 3 km west of Inewend village, 245 2
extending toowest of the escarpment
(10°24°'N, 37°11'E)
Dabi 5 to 6 km south of Dabi town along 194 3
Jiga-Dabi read, extending to west of
the Bir river (10°57'N, 37°25'E)
Yechereka 5 to 7 km west-northwest of Dembecha 318 5
town, extending to southeast of the
Yechereka river on both sides of Jiga-
Dembecha highway (10°35’N, 37°26'E)
Agut 1.5 to 5 km northwest of Agut village, 2186 6
extending to socuthwest 3f Agut-Tilili
main track (10°51’N, 37°08’E)
Jiga 3 to 4 km west of Jiga town along 297 9
Finote Selam-Jiga highway extending
to south of the highway
(10%°40°'N, 37°21’E)
Finote 3 to 4 km east of Lah river bridge 178 8
Selam near Finote Selam, extending to

gouth of the Finote Selam-Jiga
highway (10°41°'N, 37°17.5°E)
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Tilili 8 to 10 km northeast of Tilili town, 233 7
extending to southeast of Tilili-Gish
Abay road (10°55.5°N, 37°05'E)

Fagta 5 to 6 km northwest of Fagta village 1486 4
along Fagta~Adis Kidame road, extend-
ing on both sides of Fagtit river
(11®°05°N, 37°00’E)

The sample areas were studied by using the enlargements
to 1:15,000 scale of the available 1:50,000 aserial photographs in
all stages which include:

i} preliminary delineation of important landform elements,
surface topography and slopes, land use/vegetation cover
and scil ersion status:

ii) fieid investigation and mapping of soils, topography and
slopes, land use/vegetation cover and soil erosion
problems etc.; and

iii} final delineation of map units through stereo-interpre-
tation for preparation of maps on "Physiography and
Soils", "Present Land use/Vegetation Cover" and "Soil
Erosion Status"” for esach sample area.

The soil investigations were made by landform elements,
using the "Free Survey" method, based on phsiographic analysis of
the air~-photos, which included measurement of sgurface slopes,
delimitation of boundaries between different kinds of land use,
estimation of vegetation and stone cover at surface, Jjudging of
erosion hazard from the existing erosion features and study of
important soil characteristics by augering to 1.0-1.5m depth on
each important land element. Deep soil pits {to about 2m}) were

excavated on representative sites for detailed description of
the so0il profiles and cellection of soil samples. On an average,
two deep so0il pits were prepared for each sample area; four to

seven disturbed soil samples from each scoil pit and three to four
core samples from the important soil pits were collected for
rhysical and chemical analyses and determination of soil moisture
characteristics in the laboratory. The intensity of field obser-
vations varied widely from area to area and by land element
depending on their complexity. In general, the density varied
from one per 12ha to one per 25ha, except for Inewend area where
only one detailed cobservation with soil sampling could be made
due to its inaccessibility. The location of the general observa-
tion sites as well as of the detailed observation and soil sam-
pling sites for each sample study area is indicated on the maps
of "Physiography and Scils" of the respective sample areas.
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2. MAIN FINDINGS

The findings of the detailed study in the sample areas
are presented in the form of the following three maps of scale
1:15,000 for each sample area {Maps 5 to 31):

- Physiography and soils
- Present land use/vegetation cover
- Spil erosion status

Area-wise brief description of these maps is given on
the following pages. The detailed description of the representa-
tive scoil profiles sampled, along with the laboratory analytical
data of the goil samples, are reported under Annex 1.

2.1 Anjene Sample Area

a) Phvsiography and Se¢ils., The following three main
land elements with different kinds of socils were
recognized:

0ld plateau remnants: This represents the
highest land surfaces, probably the remnants
of old plateau or glacio-fluvial terrace, which
have been partly ercocded. It has gentle to mod-
erate (5-15%) slopes with a few, relatively
shallow gullies.

The soils consist of mostly very deep (part
moderately deep), well to moderately well
drained, moderately permeable, noncalcareous,
brown to dark reddish brown clay leoams/silty
clay leoams (part loams) with moderate subangu-
lar to angular blocky subsoil structure, and
having brown, weak granular, stony loam top-
soils {See detailed description of typical
soil profile and laboratory analytical data
under Annex I, Pedon 1)

01d alluvial terracettes and subterrace slopes:
These are varying sized, sloping remnants of
the alluvial terraces formed by the river at
different time intervals and at different
elevations while itgs bed continually shifted
downward. The margins of some of these terra-
cettes have by now been eroded and have merged
to form nearly continuous, moderate to steep
slopes {referred here as subterrace slopes}.
The slopes of this land element range between
8 and 30 percent.

The soils are mainly very deep (part moderate~
ly deep}, well to moderately well drained,
moderately slowly permeable, noncalcareous,
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dark brown to very dark reddish brown clay
locams with moderate subangular to angular
blocky subsoil structure and weak granular,
stony loam topscils (See detailed description
of typical scoil profile and laboratory analy-
tical data under Annex I, Pedon 2)

Colluvial slopes and escarpments: This land
element includes steep to very steep parts of
the area representing escarpments of the allu-
vial terraces with patches occupied by collu~
vial sediments. Exposure of numerocus stones
and boulders at surface due to erosion is a
typical feature of this element.

The scils are mainly deep to very deep (part
shallow), well drained, moderately to moder-
ately slowly permeable, noncalcareous, dark
brown to brownish black clay lcams (part
lecams) with a weak to moderate subangular
blocky subscoil structure and weak granular,
very stony/bouldery loam topscils.

Six map units of physiography and soils with
varying degrees of slope recognized for the sample
area are delineated on Map 5 at 1:15,000 scale,

The approximate areal extent, percentage and
slope range of different map units of the sample
area are as follows:

! | Slope \_Areal extent !
| Map unit | range (%} ! Ha by !
| | | : |

1 5-15 24 9.8

2 8-10 10 4.0

3 10-20 46 18.4

4 20-30 15 6.0

5 30-60 12 4.8

8 >80 143 57.2

Total: 250 100.0

b} Present Land Use/Vegetation Cover. The following
three major kinds of present land use are identified
in the sample area:

i} Arable land - used for rainfed cultivation of
mainly maize, teff, barley and nigerseed; part
under long fallew having 60-80% grass cover;
10-30% surface occupied by stones/boulders
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ANJENE SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

0ld Plateau Remnants

Gently to moderately sloping (5-15% slope), moderately
deep to very deep, well to moderately well drained,
moderately permeable, brown to dark reddish brown loams
and clay loams/silty clay loams with brown, partly stony,
loam topsoils

01d Alluvial Terracettes and Subterrace Slopes

Sloping (8-~10% slope), dissected, moderately deep to
very deep, moderately well drained, moderately slowly
rermeable, dark brown clay loams with stony topsoils

Sleping to moderately steep {10-20% slope), dissected,
deep to very deep, well to moderately well drained,
moderately slowly permeable, dark brown to very dark
reddish brown clay loams with stony loam/clay loam
topsoils

Moderately steep (20-30% slope), dissected, moderately
deep to very deep, well drained, moderately slowly
permeable, dark reddish brown clay loams with dark
brown stony locam topsocils

Colluvial Slepes and Escarpments

Steep (30-60% slope), dissected, moderately deep to
very deep, well drained, moderately slowly permeable,
dark brown to dark reddish brown clay loams with stony
loam topscils

Very steep (>60% slope), dissected, mainly deep to very
deep but some shallow, well drained, moderately perme-
able, dark brown to brownish black loams/clay loanms
with very stonv/bouldery topsoils
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ii) Forest - comprising mainly low to moderately
high bushes and shrubs with a few trees; the
canopy cover varying in different parts from
60% to over 90%; the understorey occupied by
grass and low shrubs with more than 90% sur-
face cover; 20-30% surface area occupied by
stones and boulders

iii) Grassland - comprising mainly the running
grasses with some shrubs/bushes and scattered
trees; surface cover of grass varying from 70
to over 90%; 10-30% surface cover of stones/
boulders and rock outcrops

Five map units of present land use/vegetation
cover recognized for the sample area are delineated
on Map 6 of scale 1:15,000,.

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following
table.

i Map unit symbol |_Areal extent | Veg. ! Stone |
i and description | Ha V% \ cover ! cover !
E ; : (%) __ 1 {%)___|
A - Arable land 120 48.0 - 10-30
Cultivated =108
Fallow = 12
F1 - Dense forest 44 17.8 >80 30-50
FZ2 - Open forest 36 14.4 60-80 20-30
Gl - Grass-~cum 34 13.6 70-90 15-258
bugh forest
G2 - Grass land 16 8.4 70-90 10-20
Total: 250 100.90

Soil Erosion Status. The soil erosion in the sample
area varieg in different parts from moderate sheet
and rill erosion in the highest parts having gentle
to moderate slopes to severe/very severe in the
lower and steeper parts, but some very steep slopes
of escarpments are rather protected by thick forest
cover and stones at their surface. Three map units
of scil erosion status recognized for the sample
area are delineated on Map 7 of scale 1:15,000,

The extent of each map unit, representing the
ls affected by different degrees of erosion, is

oi
stimated as follows:

s
e
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ANJENE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

Mainly arable land with 10-30% surface cover of stones/
boulders and 5-15% bare rock surface; few patches under
long fallow with 80-80% surface cover of grass and stones

Dense bush forest with >90% canopy cover; understorey with
>90% cover of grass and stones

Open bush forest with 60-80% canopy cover; understorey
with >90% cover of grass and stones

Grassland-cum-bush forest with 70-90% surface cover of
grass, bushes and stones; about 10% bare rock surface

Mainly grassland with >90% surface cover of grass and
stones and few bushes
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ANJENE SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

Maderate sheet and rill with some gully erosion, moderate
to severe stream bank erosion in some part; old tracks and
traditional ditches ceommonly transformed into shallow to
moderately deep gullies; gullies not evident in some parts
due to shallow scils

Severe sheet, rill and gully erosion with some land sliding/
slumping: severe to very severe stream bank erosion in some
parts

Very severe sheet, rill and gully erosion with frequent land
sliding/slumping
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Degree of

i t i

i i §

Map unit | soil erosion ! Ha HE 4 :
i § i i

i ] H i

E2 Moderate 126 50.4
E3 Severe 119 47.8
E4 Very severe 5 2.0
Total: 250 100.0

2.2 Inewend Sample Area

a) Physiography and Soils. The following one main

land element comprising two sub-elememts with dif-
ferent kinds of soils was recognized:

Colluvial slopes and escarpments: This land
element comprises steep to very steep, intri-
cately dissected slopes with mainly colluvial
sediments derived from old alluvial terraces,
and precipitous very bouldery/rocky escarp-
ments with patches of colluvial slopes.

The soils consist of shallow to moderately
deep, well drained, moderately permeable, non-
calcareous, dark to very dark reddish brown,
gravelly/stony lecams to clay loams with a weak
subangular blocky subsoil structure and weak
granular to massive, stony loam topsocils (See
detailed description of representative soil
profile and laboratory analytical data under
Annex I, Pedon 3)

Two map units of physiography and soils recog-

nized for the sample area are delineated on Map 8
at a scale of 1:15,000,

The approximate areal extent, percentage and

slope range of different map units of the sample
area are as follows:

1
i
t
i
i
i

! Slope i_Areal extent |

Map unit ! range (%) ! Ha V% H
; ; ' i

1 30-60 159 84,9

2 >200 86 35.1
Total: 245 100.0
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INEWEND SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

Colluvial Slopes and Escarpments

Steep to very steep (30-60% slope), dissected, shallow
to moderately deep, well drained, moderately permeable,
dark to very dark reddish brown, stony/gravelly loams
and clay loams

Very steep to precipitous (>200% slope) escarpments
with mainly bare rock surfaces and some patchy, shallow
to moderately deep, well drained, dark reddish brown,
stony/bouldery loams to clay loams
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b) Present Land Use/Vegetation Cover. The following
two major kinds of present land use are identified
in the sample area:

i) Grassland-cum-bush forest - comprising mainly
low shrubs and bushes with a few low trees, the
understorey being occupied by grasses having 60-
80% surface cover; 15-20% surface area covered
by stones; partly used only for extraction of
fuel wood; naturally protected from grazing
due to inaccessibility for livestock.

ii) Bare rock surface - comprising mainly bare
rocky escarpments and boulders which cover
60-80% of surface area; scanty bushes and
shrubs in some parts; not generally used
agriculturally.

The two kinds of land use are delineated on
Map 9 of scale 1:15,000.

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following

table.
! Map unit symbol ! _Areal extent | Veg. ! Stone !
! and description | Ha 4 i cover | cover |
i 2 | P (%) (%)___|
G - Grassland- 168 68.6 60-80 15-30

cum-bush

forest
B -~ Bare land 77 31.4

Total: . 245 100.0

¢} Soil Erosion Status. The soil erosion in the whole
sample area is severe to very severe and occurs
in almost all its forms including sheet, rill,
gully and stream bank erosion, as well as land
gsliding and slumping. No delineations are made
to divide the area on the basis of so0il erosion
status {(See Map 10)
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INEWEND SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

Mainly grassland-cum-bush forest with 60-80% surface cover
of bushes/low trees, grass and stones; 15-20% area with
bare rock surface

Mainly bare land with some grassland-cum-bush forest having
60~80% surface cover of bushes and stones/boulders
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INEWEND SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

E3/E4 Severe sheet, rill and gully erosion with frequent land
sliding/slumping; severe to very severe stream bank
erosion
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2.3 Dabi Sample Area

a)

Physiography and Scils. Two main land elements
with different kinds of scils were recognized as
follows:

Subrecent alluvial plains: This land element
occcurs in the form of gently undulating to
moderately steep plains formed by piedmont
alluvium, of probably Holocene period, derived
mainly from the local volcanic ash deposits,
Older alluvial or glacio-fluvial material is
generally found buried at depths varying from
about 100cm to 150cm. Some parts are dissected
by deep gullies., The slope ranges from 3 to 8
percent in the lower parts and 15 to 20 percent
in the upper parts.

The soils consist of very deep, moderately
well drained, slowly permeable, moderately
calcareous, brownish black clays with moderate
angular blocky subsoil structure accompanied
with prominent intersecting slickensides and
fine/very fine angular blocky to granular,
nongtony topsoils; the soil surface exhibitsg
deep and wide cracks when dry (See detailed
description of representative soil profile
and laboratory analytical data under Annex I,
Pedon 4)

0ld alluvial terracettes and colluvial slopes:

It represents a compound land element consist-
ing of small-sized, sloping remnants of the
o0ld alluvial terraces, formed by the rivers

at different elevations while their beds shif-
ting downward, and steep slopes with mainly
the colluvial deposits and partly the terrace
escarpments/subterrace slopes. While the ter-
racettes are marked with many rills, deep
gullies form a common feature of the collu-
vial slopes. The slopes of the terracettes
vary from 15 to 20 percent while those of the
colluvial slopes and escarpments are more

than 30 percent.

The soils occurring on the terracettes con-
sist of very deep, well to moderately well
drained, moderately permeable, noncalcareous,
dark brown, gravelly/stony clay loams with
moderate subangular blocky subsoil structure
and weak granular, stony lcoam topsoils (See
detailed description of typical scil profile
and laboratory analvtical data under Annex I,
Pedon 5)
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The scils of colluvial slopes consist of
moderately deep to deep {part shallow), well
drained, moderately permeable, noncalcareocus,
dark brown to brownish black, stony/bouldery
clay loams to clays with moderate subangular/
angular blocky subsoil structure and granular,
loam topsoils (See detailed description of
tvpical soil profile and laboratory analytical
data under Annex I, Pedon 6)

Five map units of physiography and soils with

varving degrees of slope recognized for the sample
area are delineated on Map 11 at 1:15,000 scale.

alo

& e

The approximate areal extent, percentage and

pe range of different map units of the sample
area are as follows:

! ! Slope ! Areal extent !
! Map unit ! range (%) ! Ha % X
H H i i ]
i H ] i t
1 3-8 43 22.2

2 8-15 17 8.8

3 15-20 15 7.7

4 15-20 18 7.7

5 >30 104 53.86
Total: 194 100.0

b} Present Land Use/Vegetation Cover. The following

two major kinds of present land use are identified
in the sample area:

i)

8]

C
on

f—

M

Arable land - used for rainfed cultivation of

mainly maize, teff, barley and nigerseed; part
under long fallow having €60-80% grass cover;
part with 20-30% surface cover of planted trees; .
20-30% surface of terracettes and colluvial
slopes occupied by stones/boulders

Grassland - comprising mainly the running

grasses with some shrubs/bushes and scattered
trees; 70-90% surface cover of grass; 15-20%
surface cover of stones/boulders; 10-15% area
occupied by exposed rock surface

Three map units of present land use/vegetation

ver recognized for the sample area are delineated
ap 12 of scale 1:15,000
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DABI SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

Subrecent Alluvial Plains

Gently to moderately undulating (3-8% slope)}, very deep,
moderately well drained, slowly permeable, moderately
calcareous, brownish black clays showing wide and deep
cracks when dry

Sloping (8-15% slope), dissected, very deep, moderately
well drained, slowly permeable, moderately calcareous,

brownish black clays showing wide and deep cracks when

dry

Moderately steep {15-20% slope), very deep, moderately

well drained, slowly permeable, moderately calcareous,
brownish black clays having stony topsoils

Alluvial Terracettes and Colluvial Slopes

Moderately steep (15-20% slope), very deep, well to
moderately well drained, moderately permeable, dark
brown stony/gravelly clay loams with loam topsoils

Steep to very steep (>30% slope), dissected, moderately
deep to deep (part shallow), well drained, moderately
permeable, dark brown to brownish black, stony/bouldery
clay loams to clays with gravelly loam topsoils

- includes small patches of exposed bedrock
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DABT SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

Mainly arable land with <2% surface cover of stones and
bushes/trees; few patches under long fallow with 60-80%
surface cover of grass

tones and

Mainly arable land with 5-15% surface cover of s
co eeg; 5-10% area

bushes; parts with 20-30% ver of planted tr
with bare rock surface

Mainly grassland with 70-90% surface cover of grass, bushes/
low trees and stones; few patches of arable land with 15-20%
surface cover of stones and bushes; 10-15% area with bare
rock surface

[31]
(%)
o
jee)
=

®]
=
las}
ik
Y
[¥5]
try



_ Map 12

|}
DABI SAMPLE AREA ‘\
PRESENT LAND USE/VEGETATION COVER ‘/‘ :
i
Scale 1:15000 | 4 l
Ve i /
SN, -~ N /

wonndlie 7

- {

CONVENT i ONAL SINS

Sample area boundary
Map unit boundary
River/Gullies
Motorable road main track

Small track

MAY UNITS

(See lLegend on opposite page)

54




ANNEXE ¢ - APPENDIX 1

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following

table.
! Map unit symbol |_Areal extent | Veg. i Stone |
! and description | Ha V% ! cover | cover !
! ! ! (%) (%) !
Al - Arable land 83 32.5

Cultivated=57

Fallow = 6
A2 -~ Arable land 107 55.2

Cultivated=91

Fallow =16
G =~ Grass land 24 12.4

Total: 194 100.0

c) Seoil Erosion Status. The soil erosion in the sample
area varies in different parts from slight to mod-
erate sheet, rill and stream bank erosion in rela-
tively flat parts of the plains to severe sheet,
rill and gully ercsion, accompanied with some land
sliding/slumping, on the colluvial slopes. The
higher parts of the colluvial slopes are, however,
affected mainly by sheet and rill erosion.

Three map units of soil erosion status recog-
nized for the sample area are delineated on Map 13 at
scale 1:15,000

The extent of each map unit, representing the
soils affected by different degrees of erosion, is
estimated as follows:

Degree of Areal extent

H H 1 i
i H ] §
i Map unit | scil erosion | Ha . 4 :
i | X i i
El Slight to 44 22.7
moderate

E2 Moderate 417 24.2

E3 Severe 103 53.1
Total: 194 100.0
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DABI SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

Slight to moderate sheet and rill erosion; moderate stream
bank erosion; few traditional drainage ditches and old
tracks transformed into shallow to deep gullies

Moderate sheet and rill with some gully erosion, moderate
to severe stream bank erosion in some part; old tracks and
traditional ditches commonly transformed into shallow to
moderately deep gullies; gullies not evident in some parts
due to shallow soils

Severe sheet, rill and gully erosion with some land sliding/

slumping; severe stream bank erosion in some parts
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ANNEXE C ~ APPENDIX 1

2.4 Yechereka Sample Ares

a) Physiography and Scils. Three main land elements
with different kinds of soils were recognized as
follows:

Qld plateau remnants: This represents the highest
land surfaces, probably the remnants of old
plateau or glacio-fluvial terrace, which have
been partly eroded. It has gentle (2-6%) slope
with a few shallow gullies.

The scoils consist of very deep, well drained,
moderately permeable, noncalcareous, dark red-
dish brown clay loams, grading to clays at
lower depths, with moderate subangular blocky
subsoil structure and weak granular, gravelly
loam topseoils. (See detailed description of
typical soil profile and laboratory analytical
data under Annex I, Pedon 7)

0ld alluvial terraces and subterrace slopes:
These are extensive, gently sloping, alluvial
terraces, probably of late Pleistocene period,
formed by the river at different time inter-
vals and at different elevations while its bed
shifting downward. Some part of these terraces
has by now been eroded so that to modify their
slopes to moderate degrees (here referred as
the subterrace slopes). The slopes generally
range between 2 and 12 percent,

The soils are mainly very deep {part moderate-~
ly deep), well to moderately well drained,
moderately to moderately slowly permeable,
noncalcareous, dark reddish brown clays with
moderate subangular to angular blocky subsoil
structure and weak granular, part gravelly/
stony, loam topscils {See detailed description
of typical soil profile and laboratory analy-
tical data under Annex I, Pedon 8)

Terrace escarpments/margins: This land element
includes moderately steep parts of the area
representing ercoded margins/escarpments of

the alluvial terraces, generally located along
the deep gulliegs/rivers. It is commonly marked
with rills and shallow gullies., The slope varies
from 15 to 20 percent.

The soils are very deep, well drained, moder-
ately permeable, noncalcareous, dull to dark
reddish brown clavs with weak to moderate
subangular blocky subsoil structure and weak
granular, part stony, clay loam topsoils.

BRACAP1 .WSF
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ANNEXE C - APPENDIX 1

Five map units of physiography and soils with
varying degrees of slopes recognized for the sample
area are delineated on Map 14 at 1:15,000 scale.

The approximate areal extent, percentage and
slope range of different map units of the sample
area are as follows:

? i Slope {_Areal extent |
i Map unit | range (%) | Ha 4 !
i | i E i
1 2-8 13 4.1

2 3-8 28 8.8

3 2-5 123 38.7

4 5-12 91 28.8

5 15-20 63 19.8
Total: 318 100.0

Note: The land element 'Basins’, which is another
important component of the generalized Major Land-
form Unit represented by this sample area was found
missing here. The main characteristics of this ele~-
ment are described under ‘Basins and basin margins’
of Jiga Sample Area. The element constitutes 10-20%
of the relevant map unit area. (See detailed des~-
cription of the representative soil profile and
laboratory analytical data under Annex I, Pedon 12).

resent Land Use/Vegetation Cover. The following
o major kKinds of present land use are identified
he sample area:

i) Arable land - used for rainfed cultivation of
mainly maize, teff and barley; part under long
fallow having 50-90% grass cover; in some parts,
20-30% surface covered by stones

ii) Grassland-cum~-bush forest - comprising mainly
bushes, shrubs and low trees with the under-
storey covered by grasses; more than 90%
surface cover of vegetation

Three map units of present land use/vegetation
cover recognized for the sample area are delineated
on Map 15 of scale 1:15,000.

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following
table.

(92}
[te)
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ANNEXE C - APPENDIX 1

YECHEREKA SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

0ld Plateau Eemnants

Gently sloping (2-6% slope), very deep, well drained,
moderately permeable, dark reddish brown clay loams

0ld Alluvial Terraces and Subterrace Slopes

Gently sloping (3-8% slope), dissected, moderately deep
to very deep, moderately well drained, moderately slowly
permeable, dark reddish brown, gravelly clays with stony
leam/clay loam topsoils

Gently sloping (2-5% slope), very deep, well to moder-
atelyvy well drained, moderately permeable, dark reddish
brown clays with dark reddish brown clay loam topsoils

Sloping {(5-12% slope), very deep, well drained, moder-

ately permeable, dull reddish brown clays having dark
reddish brown clay loam topsoils

Terrace Escarpments/Margins

Moderately steep {15-20% slope), very deep, well drained,
moderately permeable, dull reddish brown clayvs with dark
reddish brown, partly stony, clay loam topsoils
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ANNEXE C ~ APPENDIX 1

YECHEREKA SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER ~ MAP UNITS

L E G E N D

Mainly arable land with <2% surface cover of bushes/stones;
few patches under long fallow with 70-90% surface cover of
grass and bushes

Mainly arable land with 20-30% surface cover of stones and
bushes; few patches under long fallow with 50-70% surface
cover of grass, bushes and stones

Grassland-cum-bush forest with >90% surface cover of grass,
bushes and low trees
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ANNEXE C - APPENDIX 1

! Map unit symbol |_Areal extent | Veg. | Stone !
! and description | Ha % | cover | cover !
: i i b (%) __ (%) __\
A1 - Arable land 202 63.5 - <2
Cultivated=182
Fallow = 20
A2 - Arable land 29 9.1 - 15-20
Cultivated=23
Fallow = 8
G ~ Grass land 87 27.4 >490 10-15
Total: 318 100.90

¢} Scil Ercsion Status. The scil erosion in the sample
area is mainly of sheet and rill forms with slight
to moderate degree of severity, except in narrow
strips along the rivers where it is moderately
gevere and cccurs in all forms including sheet,
rill, gully and stream bank erosion, as well as
land sliding/slumping in some parts.

Three map units of scil erosion status recognized
for the sample area are delineated on Map 16 at scale
1:15,000.

The extent of each map unit, representing the
gsoils affected by different degrees of erosion, is
estimated as follows:

Degree of Areal extent

H H ¥ i

£ H i i

! Map unit ! so0il erosion ! Ha - 4 !

i i ; ' i

El Slight to 111 34.9
moderate

E2 Moderate 148 46.5

E2/E3 Moderate to 59 18.86

severe
Total: 318 100.0
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ANNEXE C - APPENDIX 1

YECHEREKA SAMPLE AREA

SCIL EROSION STATUS - MAP UNITS

L. E G E N D

Slight to moderate sheet and rill erosion; few traditional
drainage ditches transformed intoc small gullies

Maoderate sheet and rill with scome gully erosion; old tracks
and traditional ditches commonly transformed into shallow
to moderately deep gullies: gullies net evident in some
pvarts due to shallow soils

et, rill, gully and stream bank

Moderate to severe sh s
sliding/slumping

©
erosion with some land
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ANNEXE C - APPENDIX 1

2.5 Agut Sample Area

a) Phyvsiography and Scils. Four main land elements
with different kinds of soils were recognized as
follows:

0ld plateau remnants: This represents the highest
land surfaces, probably the remnants of old
plateau or glacico-fluvial terrace, which have
been partly erocded. It has gentle (5-8%) slope
with a few shallow gullies.

The socils consigt of moderately deep to deep
{part shallow}, moderately well drained,
moderately permeable, noncalcarecus, dark
reddish brown clavs with weak to moderate
gubangular blocky subsecil structure and weal
granular, part stony, loam topsoils. (See
detailed description of typical soil profile
and laboratory analvtical data under Annex T,

Pedon 9)

Dissected alluvial terracettes and colluvial

slopes: It comprises moderately steep remnants

nf old alluvial terraces, now partly graded to
e ez due to ercosion, and
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lower depths,
angular blocky
dark brown to
{See detailed

ANNEXE C - APPENDIX 1

with moderate subangular to
subspil structure and granular,

brownish black lcam topsoils.

description of typical secil

nrofile and laboratory analytical data under

Annex I, Pedon
The soils ocou
truncated to v
diffesr from th
in the subsoil

10
rring on subterrace slopes are
arving depths so that they
e above in being mostly clays

and having clay loam topsoils.

ments/marging: This land element

Terrace escarp
ne

includes moderately steep to steep parts of

the area representing eroded margins/escarp-

ments of the alluvial terraces, generally
located along the deep gullies/rivers. It is
commonly marked with rills and shallow gullies.

The slope varies from 15 to 50 percent.

The soils are moderately deep to deep, well

drained, moderately slowly permeable, non-

calcarecus, dark reddish brown clay loams to
clavs with wealk to moderate subangular blocky
subsoil structure and weak granular, dark
hrown, part stony, loam to clay loam topsoils.

{See detailed description of Pedon 10a under

Annex I)

Six map units of phvsiography and scils with
varving degrees of slopes recognized for the sample
area are delineated on Map 17 at 1:15,000 scale

The approximate areal extent, percentage and
slope range of different map units of the sample
area are as follows:

N
! ' Slope ' Areal extent |
' Map unit | range (%} | Ha % !
1 f i i |

1 5-8 5 2.3

2 15-25 34 15.7

3 1-3 42 19.4

4 10-15 34 15.7

5 15-25 34 15.7

B 25-50 67 31.0

Total: 2186 100.0
Precent Land Use/Vedetation Cover. The following
three major kinds of present land use are identified
in the sample area:

BRACAP1 . WSF
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ANNEXE C - APPENDIX 1

AGUT SAMPLE AREA

PHYSTIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

0ld Plateau Remnants

Gently sloping (5-8% slope), moderately deep to deep,
moderately well drained, moderately permeable, dark
reddish brown clays with very dark brown stony loam
topsoils

~ includes small patches of exposed bedrock

Dissected Alluvial Terracettes and Colluvial Slopes

Moderately steep (15-25% slope), moderately deep to
deep, well drained, moderately slowly permeable,
reddish brown clays with dark reddish brown loam/
clay loam topsoils

01d Alluvial Terraces and Subterrace Slopes

Almost flat to very gently sloping (1-3% slope), very
deep, well to moderately well drained, moderately

slowly permeable, dark reddish brown clay loams (grading
to clays with depth) with dark brown to brownish black
loam topsoils

Sloping {(10-15% slope), very deep, moderately well
drained, moderately slowly permeable, dark brown clays
with dark brown to brownish black loam/clay loam
topsoils

Terrace Escarpments/Margins

Moderately steep (15-25% slope), deep, well drained,
moderately slowly permeable, dark reddish brown clays
with dark brown loam/clay loam, part stony, topsoils

Mainly steep (25-50% slope}, moderately deep to deep,
well drained, moderately slowly permeable, dark reddish
brown clay loams to clays with dark brown loam/clay
loam, part stony, topsoils
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ANNEXE C - APPENDIX 1

i) Arable land - used for rainfed cultivation of
mainly maize, teff and barley with some potato;
part under long fallow having 60-80% grass
cover; in some parts, 10-15% surface occupied
by stones

ii}) Forest - comprising low to high trees with
70-90% canopy cover and understorey with 75-
90% surface cover of grass and stones/boulders

iii) Grassland - comprising mainly the running
grasses and a few low shrubs; 50-90% surface
cover of vegetation; 5-10% area occupied by
bare rock

Five map units of present land use/vegetation
cover reccgnized for the sample area are delineated
on Map 18 of scale 1:15,000.

The distribution of different kinds of land
use and vegetation/stone cover in various map units
is indicated in the following table.

! Map unit symbol !_Areal extent | Veg. ! Stone |
! and description | Ha V% ! cover | cover |
i i : fo (%) (%)
Al - Arable land 148 87.6 - <2
Cultivated=138
Fallow = 8
A2 - Arable land 8 3.7 - 10-15
Cultivated=7
Fallow =]
F ~ Dense forest 35 16.2 70-90 10-20
Gl - Grass land 21 9.7 >90 10-20
G2 - Grass land 8 2.8 50-70 10-20
Total: 21 100.0

¢) Soil Erosion Status. The soil erosion in the sample
area varies from slight sheet and rill erosion on
relatively flat terraces to severe/very severe
sheet, rill and gully ercsion, accompanied with
frequent land sliding/slumping, on the subterrace
and colluvial slopes. The rills and gullies are
mostly developed from the drainage ditches tradi-
ticnally constructed by the farmer. Moderate to
severe stream bank erosion occurs along the main
river.

Five map units of soil erosion status recognized
for the sample area are delineated on Map 19 at scale
1:15,000.
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AGUT SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

Mainly arable land with <2% surface cover of stones/bushes;
few patches under long fallow with 70-80% surface cover of
grags

Mainly arable land with 10-15% surface cover of stones; few
patches under long fallow with 60-80% surface cover of grass
and stones; 5-10% area with bare rock surface

Tree forest with 70-90% canopy cover; understorey with 75-90%
surface cover of grass and stones

Mainly grassland, part long fallowed after cultivation, with
>90% surface cover of grass and stones

Mainly grassland, part long fallowed after cultivation, with
50-70% surface cover of grass and stones; 5-10% area with
bare rock surface
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ANNEXE C - APPENDIX 1

AGUT SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

No or slight sheet/rill erosion; rills formed mainly from
traditional drainage ditches

Slight to moderate sheet and rill erosion; few traditional
drainage ditches transformed into small gullies

Moderate sheet and rill with some gully erosion; old tracks
and traditional drainage ditches commonly transformed into
shallow to moderately deep gullies

Severe sheet, rill and gully erosion with some land sliding/
slumping; severe stream bank erosion in some parts

Very severe sheet, rill and gully erosion with frequent land

ee
gliding/slumping

74 BRACAP1 .WSF



AGUT SAMPLE AREA

SOIL EROSION STATUS

Scale 1:15000

mmmhyN
MAP  UNITS

(See Legend on opposite page)

s ? e ®

g o—— g

CONVENTIONAL SIGHNS

Sample area boundary
Map unit boundary

Rive:r /Gullies

Motorable road/Main track
Small track

Built-up area/: ' rch

15



ANNEXE C - APPENDIX 1

The extent of each map unit, representing the
soils affected by different degrees of erosion, is
estimated as follows:

Degree of Areal extent

1 § H i
i i i i
! Map unit | soil erocsion | Ha 4 !
; i : : i
EQ No or slight 32 14.8

El Slight to 46 11.1

moderate

E2 Moderate 88 39.4

E3 Severe 65 24.5

E4 Very severe 22 10.2
Total: 216 100.0

Jiga Sample Area

a) Phyvsiography and Soils. Three main land elements
with different kinds of scils were recognized as
follows:

Alluvial plains and terraces: This land element
includes extensively occurring, relatively
high, flat parts of the sample area repre-
senting alluvial plains and lower alluvial
terraces of probably early to middle Holocene
period. It is largely undissected but may be
marked at places by rills and shallow gullies.
The general slope is less than 1 percent.

The goils consist of very deep, well drained,
moderately permeable, noncalcareous, dull to
dark reddish brown clays with moderate angular
to subangular blocky subsoil structure and
weak granular, nonstony clay loam topsoils.
(See detailed description of typical soil
profile and laboratory analytical data under
Annex I, Pedon 11)

Terrace margins: It includes gently sloping
to moderately steep parts of the area occur-
ring along the boundaries between plains/ter-
races and basins. It is commonly marked with
rills and shallow gullies. The slope varies
from 4 te 20 percent.

The soils are moderately deep to very deep,
well drained, moderately permeable, noncalca-
reous, dark reddish brown clay leoams to clays
with weak to moderate angular/subangular
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blocky subsoil structure and weak granular,

part stony,

Basins and basin margins:
includes relatively low lying,
gently sloping (slope 0.5-2.5%),
occurring basins,
drainage conditions,
slope),

clay loam topsoils.

This land element

flat to very
extensively

generally having impeded
and their sleoping
lower margins joining the river.

(8-12%
The

basins exhibit a few rills but their margins
are gullied.

The scils consist of veryv deep,
well (part imperfectly to poorly)
noncalcareous,

slowly permeable,

grey to brownish black,

moderately
drained,
vellowish

nonstony clays with

moderate angular blocky structure accompanied
with prominent intersecting slickensides in
the subsdil and moderate fine angular blocky

to granular topsoils;

the soils exhibit deep

and wide cracks when dry (See detailed des-
cription of typical soil profile and labora-

tory analytical data under Annex I,

Pedon 12}.

Six map units of physiography and scils with
varyving degrees of slopes reccognized for the sample
area are delineated on Map 20 at 1:15,000 scale.

The approximate areal extent,

percentage and

slope range of different map units of the sample
area are as follows:
! Slope ! Areal extent !
Map unit | range (%) | Ha V% !
I ; i :
1 0-1 126 42.4
2 4-5 16 5.4
3 10-20 21 7.0
4 0.5-2.5 118 39.1
5 8-~12 5 1.7
8 0.5-1 13 4.4
Total: 297 100.0

b} Present Land Use/Vegetation Cover. Thé‘following

twe major kinds of present land use are identified
in the sample area:

77
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ANNEXE C - APPENDIX 1

JIGA SAMPLE AREA

PHYSIOGRAPHY AND SQOILS - MAP UNITS

L E G E N D

Alluvial Terraces

Flat (<1% slope), very deep, well drained, moderately
permeable, dull to dark reddish brown clays with dark
reddish brown clay loam topscils

Terrace Marging

Gently sloping (4-5% slope), very deep, well drained,
moderately permeable, dark reddish brown clay loams
to clays with dark brown clay lcam topsecils

Sloping to moderately steep (10-20% slope), moderately

deep to deep, well drained, moderately permeable, dark
reddish brown clay loams, part stony/bouldery, topscils

Basins and Basin Margins

Flat to very gently sloping (0.5-2.5% slope), deep,
moderately well to imperfectly drained, slowly perme-
able, vellowish grey to brownish black clays showing
wide and deep cracks when dry

Sloping (8-12% slope), partly dissected, very deep,
imperfectly drained, slowly permeable, black clays,
part with stony topsoils

Flat to slightly concave (0.5-1% slope), very deep,
poorly (seasonally very poorly) drained, very slowly

~ permeable, dark grey to black clays

78 BRACAP1 .WSF



Map 20

JIGA SAMPLE AREA

PHYSIOGRAPHY AND SOILS

Scale 115000

CONVENTI1ONAL. SIGNS

e (eneral observation site
@& Detailed obs. and soil sampling site

| s mwe  Sample area boundary
MAP UNITS o~ Map unit boundary
g™ River/Gullies
(see Legend on opposite juge) e emem Motorable road/Main track
i e e e Small track
\ R

19



ANNEXE C - APPENDIX 1

i) Arable land - used for rainfed cultivation of
mainly maize, teff and barley; part under long
fallow having more than 90% grass cover; in
some part along the river, 5~15% land surface
cccupied by stones

ii) Grassland - comprising the running grasses
with no trees or bushes; more than %0% surface
cover of vegetation

Four map units of present land use/vegetation
cover rececognized for the sample area are delineated
on Map 21 of scale 1:15,000,

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following

table.
' Map unit symbol ! _Areal extent ! Veg. | Stone '
! and description | Ha % ! cover | cover |
: § | b (%) (%)
Al - Arable land 195 65.7 - <2
Cultivated=185
Fallow = 10
A2 - Arable land 23 7.7 - 5-10
Cultivated=20
Fallow = 3
Gl -~ Grass land 65 21.9 >80 <2
G2 - Marsh land 14 4.7 >95 <2
Total: 297 100.0
c) Soil Erosion Status. The socil erosicon in major part

of the sample area is slight with mainly of sheet
and rill forms. The rills are formed mainly from
traditional drainage ditches constructed by the
farmer. The terrace and basin margins, however,
have a moderate to severe sheet and rill ercsion
with some gully erosion and stream bank erosion.
Some land sliding/slumping is also evidenced in
basin margins.

Four map units of soil erosion status recognized
for the sample area are delineated on Map 22 at scale
1:15,000.

The extent of each map unit, representing the
scils affected by different degrees of erosion, is
estimated as follows:
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JIGA SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER =~ MAP UNITS

L E G E N D

Arable land with <2% surface cover of vegetation/stones

. Mainly arable land with 5-15% surface cover of stones/

bushesg; few patches under long fallow with >90% surface
cover of grass

Mainly grassland with >90% surface cover of grass but no
trees/bushes

Marshland with >95% surface cover of grass but no trees/
bushes
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ANNEXE C - APPENDIX 1

JIGA SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

No or slight sheet/rill erosicn; rills formed mainly from
traditional drainage ditches

Slight to moderate sheet and rill erosion; few traditional
drainage ditches transformed into small gullies

Moderate sheet and rill with some gully ercsion, moderate
to severe sgtream bank ercosion in some part; old tracks and
traditional ditches commonly transformed into shallow to
moderately deep gullies

Severe sheet, rill and gully erosion with some land sliding/

slumping; severe stream bank erosion

83 BRACAP1 . WSF



Map 22

JIGA SAMPLE AREA

SOIL EROSION STATUS

Scale ' 15000

Qm.wum-moMQ-J

J
/ CONVENTIONAL SIGNS

e s mmn  Sample area boundary

HMAP UNITS %= Map unit boundary
-wﬂf: River/Gullies :
{see Legend on opposits jaae) s wmt == Motorable road/Main track

k —— e Small track

8y




ANNEXE C - APPENDIX 1

Degree of Areal extent

] H ] i
i i i i
! Map unit | scil erosion ! Ha 1% !
; : : ' i
EOQ No or slight 230 77.4

El Slight to 38 12.1

moderate

E2 Moderate 11 3.7

E3 Severe 20 8.7
Total: 297 100.0

2.7 Finote Selam Sample Area

a)

Phvsiographv and Scils. Four main land elements

with different kinds of scils were recognized as

follows:

0ld alluvial terraces: It includes relatively

high, gently sloping parts of the sample area
representing remnants of old alluvial terraces
appearing as islands within the bouldery chan-

nel.

The land element is partly intersected by

shallow gullies. The general slope varies from
1 to 5 percent.

The soils are very deep, well to moderately
well drained, moderately slowly permeable,
noncalcarecus, dull to dark reddish brown
clave with moderate angular to subangular
blocky subsoil structure and weak granular to

massive,

rart stony, clay loam topsoils

{See detailed description of typical soil
profile and laboratory analytical data under

Annex 1,

Pedon 8)

Terrace escarpments/margins: This element

represents moderately steep (slope 15-25%)
prarts of the sample area occurring along the

river,

It is marked with numerous rills and

few shallow gullies.

The soils consist of moderately deep to deep,
well drained, moderately slowly permeable,
noncalcarecus, dark reddish brown clay loams
to clavs with weak to moderate angular/sub-
angular blocky subsoil structure and weak
granular, stonv/bouldery, loam to clay loam
topsoils.
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Channel infills: It consists of an almost
continuous, broad strip of low land represent~-
ing an abandoned river channel with its bed

on a lava flow surface. It is frequently
interrupted by low hills of rock cutcrops and
scattered boulders. The surface topography

i8 gently undulating with main slopes ranging
between 1 and 3 percent.

The soils consist of mainly shallow (partly
moderately deep, well drained, moderately
permeable, noncalcarecus, brown to brownish
black, very stony/bouldery loams to clay
loams with weak subangular blocky subsoil
structure angd weak granular topsoils.

Rock outcrops: This land element represents
the exposed bedrock surfaces and bouldery land
composed of mainly the volcanic tuff. the rock
surface is almost flat. The soil cover is non-
existent.

Five map units of physiography and soils recog-
nized for the sample area are delineated on Map 23
at a scale of 1:15,000.

The approximate areal extent, percentage and
slope range of different map units of the sample
area are as follows:

! i Slope ! Areal extent |
' Map unit ! range (%) | Ha % !
3 i ] i H
i § i H i
1 1-3 43 24,2

2 .3-5 14 7.9

3 15-25 10 5.8

4 1-3 86 48.3

A >30 25 14.0
Total: 178 100.0

b} Present Land Use/Vegetation Cover. The followjing
two major kinds of present land use are identified
in the sample area:

i) Arable land - used for rainfed cultivation of
mainly maize and teff; part under long fallow
having more than 90% grass and bush cover
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FINOTE SELAM SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

Old Alluvial Terraces

Very gently sloping (1-3% slope), very deep, well to
moderately well drained, moderately slowly permeable,
dull to dark reddish brown clays

Gently sloping (3-5% slope), very deep, well to moder-

ately well drained, moderately slowly permeable, dull
to dark reddish brown clays

Terrace Escarpments/Margins

Moderately steep {(15-25% slope}, moderately deep to
very deep, well drained, moderately slowly permeable,
dark reddish brown clay loams to clays

Channel Infills

Very gently undulating (1-3% slope}, shallow to moder-
ately deep, well drained, moderately permeable, brown
to brownish black, very stony/bouldery lcams to clay
loams

- includes small patches of exposed bedrock

Rock Outcrops

Exposed bedrock and bouldery land, composed mainly of
volcanic tuff, with almost no soil cover
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ii) Bush forest - comprising mainly bushes and
shrubs with some low to moderately high trees;
understorey covered by running grasses; 50-70%
surface cover by vegetation and stones

Two map units of present land use/vegetation
cover recognized for the sample area are delineated
on Map 24 of scale 1:15,000.

The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following

table.
! Map unit svmbol | _Areal extent | Veg. i Stone |
i and descriptien | Ha V% ! cover | cover |
i : : P %y (%Y
A - Arable land 48 25.8 - <2
Cultivated=41
Fallow = 5
F - Bush forest 132 74,2 50-70 20~-40
Total: 178 100.0
¢} Soil Erosion Status. Slight teo moderate sheet

and rill ercosion occurs in major part of the sample
area. Moderately severe sheet and rill erosion with
a few gullies cccurs in a small, relatively high
part of the terrace and the terrace margin. The
construction of traditional drainage ditches by the
farmer is the general cause of rill and gully form-
atiocn., Moderate to severe stream bank erosion also
occcurs along the river.

Two map units of soil ercosion status recognized
for the sample area are delineated on Map 25 at scale
1:15,000.

The extent of each map unit, representing the
soils affected by different degrees of erosion, 1is
estimated as follows:

Degree of Areal extent

i H H t
§ & i §
! Map unit | scoil erosion | Ha V% :
: : : : z
El Slight to 154 86.5
moderate

E2 Moderate 24 13.5
Total: 178 100.0
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FINOTE SELAM SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

Mainly arable land with <2% surface cover of stones/
bushes; few patches under long fallow with >90% surface
cover of grass/bushes

Mainly bush forest with 50-70% surface cover of bushes/grass
and stones:; few patches of arable land with 20-40% surface
cover of stones/bushes; 10-20% area with bare rock surface

[fo]
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FINOTE SELAM SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

Slight to moderate sheet and rill erosion, moderate stream
hank ercsion evident in some parts; few traditional drainage
ditches transformed into small gullies

Maoderate sheet and rill with some gully erosion, moderate
to severe stream bank erosion in some part; old tracks and
traditional ditches commonly transformed into shallow to

moderately deep gullies

(el
3
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2.8 Tilili Sample Area

a) Physicography and Soils. Four main land elements
with different kinds of soils were recognized as
follows:

0ld alluvial terraces and terrace margins: It
represents relatively high lying, almost flat
remnants of the old alluvial terraces with
their gently sloping margins appearing as
islands within broad basins. The land element
is partly intersected by shallow gulliesg. The
general slope varies from 1 to 8 percent.

The =o0ils consist of very deep, moderately
well drained, moderately slowly to slowly
permeable, noncalcareous, dark brown clay
loams/silty clay loams, grading to clavs at
lower depths, with moderate angular to sub-
angular blocky =subsgoil structure and weak
granular, brownish black loam teopseils {See
detailed description of typical soil profile
and laboratory analvtical data under Annex I,
Pedon 13)

Basing: This land element consists of flat to
very gently sloping/concave, broad basins
intersected by a few gullies. A part of the
basins remains ponded for long periods,
cially during the wet seasons, and takes
forms of seasonal and perennial lakes. The
general slope ranges betwsen 0 and 3 percent.

ezpe-
the

The scils are very deep, imperfectly {(season-
ally poorly to very poorly) drained, part
permanently ponded, slowly permeable, noncal-
careous, dark reddisgsh brown to black loams
and clay lcocams underlain by clavs with weak
to moderate

zsubangular blocky subsoil struc-
ture and granular topsoils; the groundwater
table fluctuates between 90 and 120 cm depth
(See detailed description of typical soil
profile and laboratory analvtiral data under
Annex I, Pedon 14)

Rock poutcrops: It occurs in the form of low
hil of exposed bedrock and bouldery land,

mposed mainly of volcanic tuff, which are
red within the basin, especially along
undaries of old terrace remnants and
The general height of the hills var
about 2 and 10 metres. No soil cove
1d in this land elemen
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ANNEXE C - APPENDIX 1

Note: i) The land element"Lakes", which is another
important component of most delineations made for

the generalized major landform unit represented by
this sample area, was found missing here. The lakes
include both seasonal and perennial and constitute

about 15 to 25 percent of the relevant map unit.

ii} The relative extent of rock outcrops was
found low, compared to tha normal about 10 percent
for most delineations of the map units represented
by the sample ares.

Five map units of physicgraphy and soils recog-
nized for the sample area are delineated on Map 26
at a scale of 1:15,000

The approximate areal extent, percentage and
slope range of different map units of the sample
area are as fellows:

' ! Slope ' Areal extent |
! Map unit | range (%} | _ Ha 4 !
: ; | | ;
1 0-2 20 2.6

2 3-8 54 23.2

3 1-3 55 23.8

4 0-1 103 44,2

5 >30 1 0.4
Total: 233 100.0

Present Land Use/Vegetation Cover. The following
two majinr kinds of present land use are identified
in the sample area:

i) Arable land - used for rainfed cultivation of
mainly maize and teff; part under long fallow
having more than 90% cover of grass and bushes

ii) Grassland - comprising mainly the running
grasses and no treess or bushes; about 100%
ground surface covered by vegetation

Two map units of present land use/vegetation
cover recognized for the sample area are delineated
on Map 27 of scale 1:15,000.

The distribution of different kinds of land
nse and vegetation/stone cover in various map units
of the sample area is indicated by the following
table,
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ANNEXE C

TILILI SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

0ld Alluvial Terraces and Terrace Margi

- APPENDIX 1

ns

Almost flat {<2% slope), very deep, mod
drained,
loams/silty clay loams {gradin‘ to clay
with brownish black loam topsoils
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ANNEXE C -~ APPENDIX 1

TILILI SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N D

A Mainly arable land with <2% surface cover of vegetation/
stoneg; few patches under long fallow with >90% surfae cover
of grass

G Mainly grassland with >90% surface cover of grass but no
trees/bushes
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ANNEXE C - APPENDIX 1

! Map unit symbol !_Areal extent ! Veg. | Stone |

! and description | Ha 4 ! cover | cover |

i | ! b (%) (%) |

A - Arable land 138 59,2 - <2
Cultivated=124
Fallow = 14

G1 - Grass land 95 40.8 >890 <1

Total: 233 100.0
c) Soil Erosion Status. The soil erosion in most part
of the sample area is slight occurring in sheet and

rill forms. The basin is, however, partly intersected
by a few small gullies along which moderate stream
bank erosion is evident. The extreme northeastern
part representing the margin of an alluvial terrace
is affected by moderate sheet and rill ercosion with

a few shallow gullies occcurring alcong its lower
boundary.

yree map units of scil erosion status recognized

Th
for the sample area are delineated on Map 28 at scale
1:15,000.

The extent of each map unit, representing the
soils affected by different degrees of erosion, is
estimated as follows
! ' Degree of ' Areal extent |
‘ Map unit | scil erosion | Ha L% '
| : : | :

EOQ No or slight 123 52.8

El Slight to 91 33.0
moderate

E2 Moderate 19 8.2

Total: 233 100.0
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TILILI SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E G E N D

No or slight sheet/rill erosion; moderate stream bank
erosion in some part

Slight to mederate sheet and rill ercosion; moderate stream
hank erosion in some part; few traditional drainage ditches
transformed into small gullies

Moderate sheet and rill with some gully erosion; old tracks
and traditional ditches commonly transformed into shallow
to moderately deep gullies
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2.9 Fagta Sample Area

a) Physiography and Scils. Three main land 2lements
with different kinds of scils were recognized as
follows:

0ld plateau remnants: This represents the highest
land surfaces, probably the remnants of old
plateau or glacio-fluvial terrace, which have
been partly eroded. It has moderate (8-12%)
slopes with a few shallow gullies.

s consist of mainly moderately deep
but some shallow, well to moderately
ained, mecderately slowly permeable,

o eous, brown to dull reddish brown
clay leams, grading to clays/silty clays at
lower depths, with weak to moderate angular/
subangular blocky subsoil structure and weak
granular, stony loam to clay loam topsoils.

01d alluvial terraces/terracettes and subterrace
slopes: It includes gently sloping remnants

of old alluvial terraces and subterrace slopes
representing the erosion surfaces with nearly
continuous slcopes formed by merging of a series
of terracettes. The land surface is marked

with numercus rills and common shallow to deep
gullies. The slope varies from 3 to 12 percent,

The soils of the terraces consist of very deep,
moderately well drained, moderately permeable,
noncalcareous, dark brown to brownish black
clay loams, grading to clays with depth, with
moderate subangular blocky subsoil structure
and granular, stony loam topsoils (See detail-
ed description of typical scil profile and
laboratory analytical data under Annex I,
Pedon 15)
The socils occurring on subterrace slopes are
moderately deep to very deep, well to moder-
ately well drained, moderately slowly perme-
able, noncalcarecus, reddish brown to dark
reddish brown clays with moderate subangular
to angular blocky subsoil structure and weak
granular, stony/gravelly loam to clav loam
topscils. (See detailed description of tvpi-
cal soil profile and laboratory analvtical
data under Annex I, Pedon 18)
Colluvial slopes and escarpments: This land

resents mederately steep to steep

e sample area representing mainly

surfaces cor escarpments with some
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colluvial slopes. It is marked with numerocus
rills and common shallow to deep gullies. The
surface slope ranges between 15 and 50 percent.

The soils consist of moderately deep to very
deep, well drained, moderately slowly perme-
able, analﬂar@ous, dark reddish brown clay
loams, grading to clayvs at lower depths, with
moderate angular blocky subscil structure and
weak granular to massive, stony/gravelly loam
to clay leoam topscils {(See detailed descrip-
tion of tyvpical soil prefile and laboratory
analvtical data under Annex I, Pedon 17)

Four map units of phyvsiography and scoils with
varving degrees of slopes recognized for the
sample area are delineated on Map 29 at a
scale of 1:15,000.

The approximate areal extent, percentage and
slope range of different map units of the sample
area are ag follows:

X ' Slope ' Areal extent |
! Map unit | range (%) | Ha L% !
| | : | |

1 8-12 20 13.7

2 2-8 5 3.4

3 10-12 87 45.9

4 158-50 54 37.0

Total: 148 100.0

b} Present Land Use/Vegetation Cover. The follawiﬂg

two major kinds of present land use are identified
in the sample area:

i)

(3

OO
jo}
'z <D

r
a

Arable land ~ used for rainfed cultivation of

mainly maize, teff and barley; part under
long fallow having 50-80% surface cover of
grass and low shrubs; in some parts, 30-50%
surface occupied by stones

Grassland - comprising mainly the running
grasses, bushes and low shrubs; 60-80% surface

cover of vegetation and stones

e map units of present land use/vegetation
cgnized for the sample area are delineated

Thr
of scale 1:15,000,

[o%) E“D
OO0 (D

P
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FAGTA SAMPLE AREA

PHYSIOGRAPHY AND SOILS - MAP UNITS

L E G E N D

0ld Plateau Remnants

Sloping {8-12% slope), mainly deep and some shallow,
waell to moderately well drained, moderately slowly
permeable, brown to dull reddish brown clav loams to
clave/sgilty elays with brown, stony loam/clav loam
topsoils

0ld Alluvial Terraces/Terracettes and Subterrace Slopes

Gently sleoping {(3-8% slope), very deep, moderately

well drained, moderately permeable, dark brown to brown-
ish black clay loams {grading to clayvs with depth) with
dark brown stony leoam topscils

Sloping {10-12% slope), moderately deep to very deep,
well drained, moderately slowly permeable, reddish
brown to dark reddish brown clays with stony/gravelly

loam/clay loam topsoils

Colluvial Slopes and Escarpments

Moderately steep to steep (15-50% slope), moderately
deep to very deep, well drained, moderately slowly
permeable, dark reddish brown clay loams {grading to
clavs with depth) with dark reddish brown, stonv/gravel-~
lyv loam to clav loam topsoils

[
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FAGTA SAMPLE AREA

PRESENT LAND USE/VEGETATION COVER - MAP UNITS

L E G E N

Mainly arable
patches under
and stones

Mainly arable
patches under
and stones

D
land
long

land
long

with 5~10% surface cover of stones; few
fallow with 50-70% surface cover of grass

with 30-50% surface cover of stones; few
fallow with 80-80% surface cover of grass

Mainly grassland, partly under long fallow after cultivation,
with 60-80% surface cover of grass, bushes and stones
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The distribution of different kinds of land
use and vegetation/stone cover in various map units
of the sample area is indicated by the following

table.
y Map unit symbol |_Areal extent | Veg. | Stone !
i and description | Ha V% i cover | cover !
i i : i (%) (%)
Al - Arable land a5 65,1 - 5-10
Cultivated=786
Fallow =19
A2 - Arable land 21 14.4 - 30-50
Cultivated=18
Fallow = 5
G -~ Grass land 30 20.5 60-80 20-30

Total: 146 100.0

c) Soil Erosion Status. The soil erosion in the sample
area is generally severe but varies from slight
sheet and rill erosion to severe rill and gully
ercsion accompanied with scme land sliding and
slumping. The erosion process is largely acceler-
ated by the farmer by construction of traditional
drainage ditches which gradually transform into
gullies,

Three map units of soil erosion status recognized
for the sample area are delineated on Map 31 at scale
1:15,000.

The extent of each map unit, representing the
soils affected by different degrees of ercsion, is
estimated as follows:

Degree of Areal extent

) H § i
i i ] i
i Map unit | soil erosion | Ha V% !
. ! ! ! !
El Slight to 5 3.4
moderate

E2 Moderate 35 24,0

E3 Severe 106 72.8
Total: 146 100.0
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FAGTA SAMPLE AREA

SOIL EROSION STATUS - MAP UNITS

L E ¢ E N D

Slight to moderate sheet and rill erosion; few traditional
drainage ditches transformed into small gullies

Moderate sheet and rill with some gully erosion; old tracks
and traditional ditches commonly transformed into shallow
to moderately deep gullies; gullies not evident in some
parts due to shallow soils

Severe sheet, rill and gully erosion with some land sliding/
slumping; severe stream bank ercsion in some parts
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GENERAL CONCLUSIONS

The following general conclusions may be drawn from the

sample area studies:-

i)

ii)

iii)

Most soils are moderately well drained due to somewhat

restricted water movement in the lower parts of
theirprofiles. This characteristic is understood to have
adverse effects on the growth of most crops. In order
to offset this effect, the farmer generally constructs
small drainage ditches, occasionally 1in a criss~-

crosspattern, having dimensions of about 20 to 30cm both
in depth and width and placed about 4 to 6 metres apart;
it is done even on slopes which may be as high as 20
percent. The continual scouring by the fast flowing
rain water through these ditches, which virtually are
the man-made rills, gradually transforms them into
deepgullies - one of the various causes of gully forma-
tion in the two watersheds. As the drainage ditches are
essentially required to dispose off excess rain water
from the fields, proper guidance needs to be provided to
the farmer as to how these should be aligned te minimise
the scouring effects of water and check their conversion
to gullies,

The soil ercsion is less severe at higher altitudes due

probably to cocler and wetter climate effecting better
vegetation cover at surface, as well as because of a
higher percentage of stones/boulders present at the soil

surface. Most of the gullies encountered in the moun-
tainous land have an extremely bouldery bed with a dense
bush and tree cover on their banks and are, therefore,

fairly stabilized. Severest erosion at high altitudes
occurs on the cultivated land ranging in slope from
about 15 to 60 percent. The slopes steeper than about 60
percent are generally under moderately dense to dense
bush and grass cover since these are the least disturbed
by man and livestock and are very stony/bouldery which
provide them a fair protection against erosion; further-
more, the runoff water approaching very steep slopes
commonly gets concentrated in the existing stabilized
channels/gullies and is understood tco be relatively
ineffective towards the erosion process.

The most important soils affected by ercosion and those
further prone to severe erosion hazard occur mainly on
the old alluvial terraces. These soils, along with those
of the alluvial plains, however, form the prime agricul-
tural lands and must be protected from degradation by
this menace, The first priority for soil conservation
measures should be given to these soils.
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iv) The steeply dissected and broken land (major landform
unit 2 of Bir watershed) has reached extremes of the
soil erosion process and would be impractical to make
intensive efforts towards erosion control on this land.
Redepostion of the eroded soil material from the steep
slopes of the landform is likely to create fertile soils

at the bottoms of valleys. It would, therefore, be
better leave this land unit in its present natural
state; even acceleration of the ercosion process, along

with construction of suitable structures {(check dams) to
promcote deposition of the eroded material, may be de-
sirable for certain parts.

v) Impeded drainage conditions restrict realization of high
crop vields in a considerable part of the arable land,
especially in the alluvial plains and valleys occurring
within the major landforms representing old alluvial
terraces. The provision of an effective drainage systenm
and introduction of special cultural techniques {(includ-
ing quick disposal of rain water, timely tillage and
selection of most appropriate crops withstanding exces-
sive wetness) are the major requirements of soil conser-
vation for these parts. As these soils form part of the
prime agricultural land, priority should be given to
such measures.

vi} The general causes understood for soil ercosion in the
project area are:-

a) Surface topography dominated by moderately stéep to
very steep slopes

h) Extensive clearance of natural vegetation cover from
the land surface for its arable use, fuel wood extrac-

tion and over-grazing by livestock etc.

c) Somewhat slow soil permeability compared to high-
intensity rainfall resulting in

- high runoff causing sheet and rill erosion and

- saturation of subsoil causing slumping and land
gliding

d) High gradient of the drainage ditches traditionally
constructed by the farmer promoting gully formation

e) The farmer’'s common practice of ploughing along the
land slope providing high-velocity flow of surface runoff

F) Occasional earth tremers causing landsliding
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c) STUDY OF IRRIGATION DEVELOPMENT SITES

1. THE IRRIGATION SITES STUDIED AND METHODOLOGY

Five sites were studied at

semi-detailed (prefeasibi-
level for development of small t

oo

lity) medium scale irrigation
schemes in the Bir Watershed area. These sites, aleng with their
location and areal extent, are listed in Table 6. Their location
iz also indicated on Map 32

. Irrigation site ! Location {with the i Extent !
! ! {nearest coordinate) : (ha) |
1. Agut A’ area About 2.5km northeast of Agut 30
village, along left bank of
Yingri river (10952'N, 37°10’E)
2. Agut 'R’ aren About 1.3km north-northeast of 115
Agut willage, along rightcbank
of Lah river (10°51°'N, 37°10’E)
3. Mankusa area About 3.5km southeast of 27
Mansuka town, along right
bank of Debohila river
(10°41°N, 27° 11°E)
4. Yechereka aresa About 500 metres southeast of 88
Yechereka town, along right
bank of Yechereka river, south
of the river bridge
(10°35°N, 237°25°F)
5, Finote Selam About 4.5km east of Finote 19
ares Selam town, along right bank of
Temim river (10°41°'N, 37°18'E)
Total 317
These irrigation development sites were selected cut of
the 38 sites tentativelyv marked as potential areas on the basis
of desk study from the available topographic and hydrological
information, coupled with phvsical field checking. Further selec-
tion of the zites and demarcation of area boundary for semi-
detailed study was made through sterec-interpretation of 1:50,000
gscale aerial photographs {1982-84), enlarged to 1:153,000 scale,
for landforms, surface topographyv, scils and accessibility.
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After final selection, the sites were surveyed through
field investigation of soils and other important land character-
istics with a general observation density of one per 8 to 10  ha,
which wvaried in different areas depending on the complexity of
the landforms. The soils were studied by augering to a depth of
100 to 150cm while the representative ones were characterized in
detail and sampled by exposing soil pits to a depth of about
200cm and deep augering below to about 250cm. Disturbed =soil
samples were collected from all important soil horizons to the
full profile depth for physical and chemecal analyses 1in the
laboratory while core samples were taken from all horizons above
100cm depth for determining the soil meoisture characteristics.
The =o0il mapping was accomplished by final stereo-interpretation
of the air-photos supported by the data cecllected from the field.

Water samples from the rivers considered for irrigatioen
water supply for laboratory analyses and assessment of water
quality. The results of laboratory analyses of water samples are
given under Annex I after the laboratory analvtical data of the
respective soil profiles (pedons). All the water samples were, in
general, found highly suitable for irrigation purposes. Water
infiltration tests, using water from the same rivers which are to
be used for supply of irrigation water, were carried cut by means
of a Double-ring Infiltrometer on most of the scils described and
sample from deep pits. The results of infiltration testse are
presented in graphical forms after the water analvtical data
under Annex I.

The soil map units were evaluated, by integrating with
the available climatic data and the water analytical results, for
general irrigated agricultural use and the results of evaluation
are presented in the form of maps of "Land Suitability and Soilsg”
at a scale of 1:15,000 for each irrigation site. The location of
general observation sites as well as of the detailed observation
and soil sampling sites is indicated on the respective maps.

The svmbols used for the map units are self-explanatory
in the sense of land suitability, which are explained as fecllows:

- The "Suitable" land is designated by the svmbol "S" and
the "Not suitable" land by "N".

- The Suitable land (S) is divided into three suitability
rlasses using an arabic numeral suffix as defined below:

S1: Good irrigable land -~ the land which is highly

suitable for irrigation development; the develop-
ment costs will be low and the expected yields of
commonly grown agricultural crops after development
with an average level of management and inputs will
be high

S2: Moderate irrigable land - the land which is fairly

cuitable for irrigation development; the develop-
ment coste will be relatively high and the expected
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vields of commonly grown agricultural crops, after
development, will be moderate with an average level
of management and inputs; achievement of high vields

would involve high input costs and special management

S3: Marginal irrigable land - the land which is peorly
or marginally suitable for irridgation development;
either the development COStS will be too high or
the expected vields of commeonly grown agricultural

crops, after development, will be low with an average
level of management and inputs; cccasional crop
failures may be expected in some cases; moderate

crop yields would be obtained only with high input
costs and/or special management

le land (N} is
i numeral suff

[ CL
5
o

N1: Currently not suitable - may be improved to moder-
ately or marginally suitable land by incurring
high costs which under present conditions are

N2: Permanently not suitable - not suitable for irri-
gation development for any forseeable future time
The land suitability classes 52 and $3 are divided into
various subclasses by using small letter suffixes repre-
senting the major kind of limitation posed to the land
for development of irrigation or its potential use for
irrigated agriculture. The class S1 is not szubdivided as
it has no major limitation. The letter svmbols used are
defined as follows:
d - impeded drainage conditions; may be accompanied
with periodic surface ponding by run-off water
t - topographic limitations; may pese difficulty in
lay-out of irrigation system or cause goil ercsieon
problems after development
f - seasconal fleocoding by the river
n - surface stoniness; stones may be present also below
the soil surface
The land suitability subclass is further divided, where
necessary, into land suitability units, on the basis of
differences in land development requirementse or in soil
management after development, by using arabic numerals
after the subclass limitation symbol separated from the
latter by a hvphon
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2. FINDINGS

2.1 Agut ‘A’ Area (Site No. 38a)

a) Physiography and soils: The area represents a part
of level alluvial plain which is partly subject to
occasional light sheet flooding by the river. The
flooding is short~lived with no significant fresh
sedimentation or damage to the standing crops in
major part of the area. A few small patches may
remain ponded for significant periods after heavy
rain storms. The groundwater table generally fluc-
tuates between 120 and 200 cm. The surface slope
varies from 1.0 to 1.5 percent.

The soils consist of very deep, moderately well
drained, moderately slowly permeable, noncalcare-
ous, dark reddish brown loams to clay loams with
weak to moderate subangular blocky subsoil struc-
ture and a weak granualar, dark reddish brown to
brownish black topscil (See detailed description
and laboratory analytical data of representative
s0il profile under Annex I, pedon 20).

b) Present land use: Major part of the area is presently
under rainfed cropping with supplemental irrigation
by diverted canal. The important crops grown are
maize, teff and barley with some potato at a few
places. A small northern part is given to open
grass land used for communal grazing.

c) Major limitations and land suitability: The land
has a favourable surface topography and nutrient-
rich secils but the possibilities of irrigation
development are restricted due to somewhat impeded
drainage conditions. Any such development must be
accompanied with installation of a drainage system
and flood protection embankment. The land is moder-
ately suitable for irrigation. '

The studied area is quite uniform with respect to physio-
graphy, seoils and land suitability. It, therefore, comp-
rises only one map unit delineated on Map 33 of "Land
Suitability and Secils" at a scale of 1:15,000,
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Agut A’ Area

LAND SUITABILITY AND SOILS - MAP UNITS

L E G E N D

Moderate Irrigable Land

s2d Almost flat (0.5-1.5% slope), very deep, moderately well
drained, moderately slowly permeable, noncalcareous,
dark reddish brown leocams to clay loams with dark reddish
brown to brownish black topsocils

- moderate limitation of somewhat impeded drainage
conditions; groundwater table fluctuating between 120
and 200 cm depth; casual, very short-lived, light
sheet flooding by river
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2.2 Agut ‘B’ Area {(Site No, 42)

a) Physiography and soils: The area forms a lower part
of the gently sloping old alluvial terrace. It is
not flooded by the river and has deep (deeper than
3 metres in most part) groundwater table. The slopes
which generally vary from 2 to 6 percent are partly
modified by the farmer through constructiocn of ter-
races with 2 to 4 percent slopes.

The scils consist of very deep, well to moderately
well drained, moderately slowly permeable, noncal-
careous, dark reddish brown clavs with moderate
subangular to angular blocky subscil structure and
a weak dranular to massive, dark reddish brown to
brownish black clay loam topscil {See detailed
description and laboratory analytical data of rep-
resentative soil preofile under Annex I, pedon 211}.

b) Present land use: The area is presently used for cul-
tivation of mainly maize, teff and barley under
rainfed conditions with some part receiving supple-
mental irrigation from diverted canals.

¢} Major limitations and land suitabilitv: The land
iz divided into two map units on the basis of land
suitability as described below:

Moderate irrigable land. This land unit has a
moderate limitation of somewhat impeded internal
drainage due to relatively slow so0il permeability
which may cause surface ponding for significantly
long periods during rainy season if the land is
levelled., Maintaining 1 to 2 percent slope, coupled
with construction of an open ditch drainage system,
would be reqguired for irrigation development {Map
unit 82d on Map 34).

Marginal irrigable land. It has somewhat severe
limitation of unfavourable surface topography (23-6%
slope) and a moderate limitation of somewhat impeded
internal drainage due to relatively slow scil perme-
ability. The soil cut for reducing the surface slope
to the required 1-2% {(see discussionsg for the previ-
ous unit above} would he too great to Jjustify the
costs and would drastically reduce the scoil fertili-
tvy in considerable area. A higher surface slope (3
to 4%) would, therefore, have to be maintained {(Map
unit S3t on Map 34).

[
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Agut 'B’ Area

LAND SUITABILITY AND SOILS - MAP UNITS

L E G E N D

Moderate Irrigable Land

Very gently sloping {1-3% slope), very deep, moderately

well drained, moderately slowly permeable, noncalcareous,

dark reddish brown clays with dark reddish brown to
brownish black clay loam topsoils

- moderate limitation of somewhat impeded internal
drainage conditions; groundwater table below 2 metres
depth

Marginal Irrigable Land

Gently sloping (3-6% slope), very deep, well to moder-
ately well drained, moderately slowly permeable, non- .
calcareous, dark reddish brown clayvs with dark reddish
brown to brownish black clay loam topsocoils

- somewhat severe limitation of unfavourable surface
topography and minor limitation of somewhat impeded
drainage conditions; groundwater table below 2 metres
depth
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2.3 Mankusa Area (Site No. 15)

a) Physiography and soils: This area represents the
lower parts of gently sloping old alluvial terrace.
It is not flooded by the river and has deep (deeper
than 2 metres in most part) groundwater table. The
slopes which range mostly between 1 and 5 percent
(upto 8% in small parts alcong shallow gullies) are
partly modified by the farmer through terracing.

The soils consist of very deep, well drained,
moderately permeable, noncalcareous, dark reddish
brown clays with moderate subangular to angular
blocky subsoil structure and a weak granular, dark
brown to dark reddish brown clay loam topsoil (See
detailed description and laboratory analytical
data of representative soil profile under Annex I,
pedon 22).

b) Present land use: The area is presently under arable
use with the main crops grown being maize, teff,
barley and oilseeds. The area is principally rain-
fed but has supplemental irrigation supplies through
diverted canals, which are used to grow a few high-
delta crops including sugarcane, banana, potatoes
and some other vegetables and orchards.

c) Major limitations and land suitability: On the basis
of suitability, the land is divided into two map
units as described below:

Good irrigable land. This map unit has no signifi-
cant limitation except slightly higher slopes in
some parts. It requires minor levelling to grade
the slopes between 1 and 2 percent which presently
is upto to 3 percent in some parts. Reducing the
slopes below 1 percent is likely to create drainage
problems (Map unit S1 on Map 35).

Moderate irrigable land. It has a moderate limita-
tion of somewhat unfavourable surface topography
{3-5% slope). The scoil cut for reducing the surface
slope to the required 1-2% would be rather high,
which would considerably reduce the soil fertility
of some part. A higher surface slope (3-4%) would,
therefore, have to be maintained (Map unit S2t on
Map 35).
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Mankusa Area

LAND SUITABILITY AND SOILS - MAP UNITS

L E G E N D

Good Irrigable Land

Verv gently sloping (1-3% slope), very deep, well
drained, moderately permeable, noncalcareous, dark
reddish brown clave with dark brown to dark reddish
brown clay loam topsoils

~ no significant limitation; groundwater table below

2 metres depth
Moderate Irrigable Land
Gently sloping (3-5% slope), very deep, well drained,
moderately permeable, noncalcareous, dark reddish brown
clays with dark brown to dark reddish brown clay loam
topsoils

- moderate limitation of somewhat unfavourable surface
topography; groundwater table below 2 metres depth
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2.4 Yechereka Area (Site No. 14)

a) Physiography and soils: The area forms a part of the
recently abandoned floodplain of Yechereka river.
It is subject to seasonal light sheet flooding but
the flood water recedes quickly without any signi-
ficant fresh sedimentation or doing much harm to
the standing crops except in some lower parts., Its
extreme northwestern part (along the river) consists
of very gently sloping (1-2% slope) levees while
the southeastern part constitutes the fringes of a
basin occupying the back swamp position. The ground-
water table fluctuates between 100 and 150cm depths
in the levee part and between 75 and 120cm depths
in the lower, basinal part.

The soils of the levees consist of very deep, mod-
erately well (seasonally imperfectly) drained,
moderatey slowly permeable, noncalcareous, brown

to dark reddish brown clay loams, grading to clays
at lower depths, with weak to moderate subangular
blocky subsoil structure and a weak granular, dark
brown to brownish black lcam/clay loam topsoil

(See detailed description and laboratory analytical
data of representative scil profile under Annex I,
pedon 23).

The scoils of the basin consist of very deep, mod-
erately well to imperfectly (seasonally poorly)
drained, slowly permeable, noncalcareous, brown

to dark reddish brown clay loams to clays with

weak to moderate subangular/angular blocky subsoil
structure and a granular, brownish black loam/clay
loam topsoil (See detailed descripticn and labora-
tory analytical data of representative secil profile
under Annex_ I, pedon 24).

b) Present land use: Major part of the area is presently
under rainfed cultivation of mainly maize and teff.
A few patches are under grass land.

c) Major limitations and land suitability: On the
basis of suitability, the land is divided into two
map units as described below:

Moderate irrigable land. This map unit has a mod-
erate limitation of somewhat impeded internal and
external drainage. The groundwater table is rather
high for most crops excluding teff, but the latter
may be affected by light flooding caused by the
river. Irrigation development in the area must be
accompanied with the provision of a drainage system
to lower the groundwater table and quickly dispose
off the flood water (Map unit S2df on Map 36).
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Yechereka Area

LAND SUITABILITY AND SOILS -~ MAP UNITS

L E G E N D

Moderate Irrigable Land

Very gently sloping (1-2% slope), very deep, moderately
well (seasonally imperfectly) drained, moderately slowly
permeable, noncalcarecus, brown to dark reddish brown
clay loams to clays with dark brown to brownish black
loam/clay loam topseoils

- moderate limitation of somewhat impeded drainage
conditions; groundwater table fluctuating between 100
and 180 cm depth; casual, short-lived, light sheet
flooding by river

Marginal Irrigable Land

Flat (<1% slope), very deep, moderately well to imper-
fectly (seasonally poorly) drained, slowly permeable,
noncalcareous, brown to dark reddish brown clay lcams
to clays with brownish black loam/clay loam topscils

- somewhat severe limitation of impeded drainage
conditions; groundwater table fluctuating between 75
and 120 c¢m depth; casual short-lived, light sheet
flooding by river
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Marginal irrigable land. It has the same limita-
tions as the unit described above but these are of
somewhat severe degree; the water table is higher
and the flooding is deeper and of relatively long
duraticn adversely affecting most of the standing
crops. provision of a drainage system and protect-
ion from floods would be a basic requirement for
irrigation development on this land {(Map unit S$3df
on Map 381},
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2.5 Finote Selam Area (Site No. 1)

a) Phvsiography and soils: This area represents two
different kinds of landforms i.e., the fringes of
an old bouldery channel in the scuthwestern part
and the recent floodplain of Temim river in the
northeastern part; the former is relatively high
with 3 te 6 percent slope towards northeast while
the latter is a low land with 1-2 percent slope
and is subject to light but short-lived =seasonal
flooding by the river, with water stegnating in
some part for considerably long periods. The ground-
water table is very deep (below 2m) in the higher
part but is rather shallow, fluctuating between 100
and 180 cm, in the lower part.

.

j
N4
£

s of the higher part consist of moderately
deep, moderately well drained, slowly per-
brownish black clays with moderate angular
subsoil structure and a fine blocky to fine
granular, stony/bouldery topsoil showing deep and

wide cracks when dry {(See detailed description and
laboratory analytical data of representative soil
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profile under Annex I, pedon 4).

The scoils of the lower part consist of ver deep,
moderately well {(seasonally imperfectly) drained,
moderately slowly permeable, noncalcarecus, brown-
igh black clay loams to clavs with weak to moderate
gubangular blocky subscil structure and a weak gra-
nular, dark brown to dark reddish brown clay loam
topsoil {(See detailed description and laboratory
analvtical data of representative soil profile
under Annex I, pedon 25).

b) Present land use: Major part of the area is presently
under rainfed cultivation of mainly maize and teff.
A considerable part 1s, however, put under long
{roofing) grass.

c) Major limitations and land suitability: On the basis
of suitability the land is divided into tweo map

¥
units as describad below:

Sl

Moderate irrigable land. This map unit has a mod-
erate limitation of somewhat impeded internal and
external drainage. The groundwater table is some-~
what high for most crops excluding teff, but the

latter would be affected by light flooding caused
by the river. Irrigation development in the area

must bhe accompanied with the provision of a drain-

age svetem to lower the groundwater table and to
gquickly dispeose off the flood water (Map unit S2d
on Map 37}).
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Fincte Selam Aresa

LAND SUITABILITY AND SOILS - MAP UNITS

Moderate Irrigable Land

Almost flat (1-2% slope), very deep, moderately well
{seasonally imperfectly) drained, moderately slowly
permeable, noncalcareous, brownish black clay loams to
clays with dark brown to dark reddish brown clay loam
topsoils

- moderate limitation of somewhat impeded drainage
conditionsg; groundwater table fluctuating betwesn 100
and 180 cm depth; light, short-lived sheet flooding

by river in some lower parts

Marginal Irrigable Land
Gently sloping (3-8% slope), moderately deep to deep,
moderately well drained, slowly permeable, brownish
black, deeply cracking, stonv/bouldery clavs
- Scomewhat severe limitations of unfaveourable surface
topography and stoniness; moderate limitations of
somewhat impeded internal drainage and difficult
workability
132 BRACAPI . WSF
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Marginal irrigable land. It has the major limita-
tions of scomewhat unfavourable surface topography
and surface stoniness/boulderiness, as well as the
impeded internal drainage. The topsoil cut required
for reducing the surface slope should not be more
than 30cm, otherwise 1t would be too detrimental

to the soil productivity to Jjustify it; a surface
slope of about 3 to 4 percent would, therefore,
have to be maintained, not only to safeguard the
soil productivity but also to ensure proper drain-

age {(Map unit S3tn on Map 37).
3., EXTENT OF DIFFERENT CLASSES OF IRRIGABLE LAND IN THE AREAS
STUDIED
The areal extent of different classes/subclasses of the
irrigable land studied for each irrigation site in the watershed
ig sstimated as in Table 7.
Table 8: Extent of different classes/subclasses of irrigable land
by irrigdation sites
N : Extent (hectares)
\ Irrigation site; S1 | S2d | s2df) S2t | S3df! S3t | S3td! S3tn! Total
I : 3 ; ; 3 i 3 ! :
1. Agut ‘A’ ares - 30 - - - - - - 30
{Site No. 38a)
2. Agut 'B’ area - 47 - - - B8 - - 115
{Site No., 42)
3. Mankusa area 40 - - 47 - - - - 87
{Site No. 15)
4. Yechereka area - -~ 32 - 14 - - - 66
{Site No. 14)
5. Finote Selam - g - - - - - 10 1@
area
{Site No. 1)
TOTAL: 317

BRACAPL . WSF
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ANNEX T: DETAILED DESCRIPTION AND LABORATORY ANALYTICAL DATA OF
TYPICAL SOIL PROFILES

1. METHODOLOGY FOR SOIL SAMPLING AND LABORATORY ANALYSES

r units within the watershed
s were described in detail along with their landsocane char-

acteristics, mostlyv by exposin 501 its to about Z metres depth

from the studvy of sample

Aemth, In e tew cases,
about H0cm depth and
from

and  then

however, 1t maiing

andgering helow To about 130cm

all imnortant norizons in the

ollected 1

i) Disturbed samples,

o -
vhvgical and chemical determinations in

i1 Core {undisturbed)} samples collected in specially pre-
pared steel cvlinders {(cor i ) t

density and moisture charateri

a1l phvsical, chemical and moisture determinations were
done in the National Soils Laboratories of the Ministrv of Agri-
culture (MOAY, Addis Ababa, The methods used were as follows:-

a} Phvsical determinations:

Soil texture {(mechanical analysis) - by hvdrometer method

Bulk density - hv using the same core samnles whicrh wepe

nsed for moisture determinations

b) Chemical determinations:

pH - by using pH meter electrode in snil suspensions of
1:1 enil-water and s

Electrical conductivity | } - bv using tt
conductivity meter electrode in 111

suegpension

®
o @
pr
¢
[ENE D]
ot
E3
oot
“+ 0O
©»
o

Cation exchange capacity {(CEC) -
hed cations with ammonium

Exchanageable cations: Ca, Mg - by using sgspectrophotometer
Na, K ~ bv uzing flame photometer

Rase saturation percentage {(B.8%) - calculatesd as
! i ¢

age of total v, cati s in

63N g
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Soluble ions - generallyv not determined when the EC found
too low; done for three samples from the saturated
extract, while for others regarded as "trace'.

Organic matter content - Bv W, Blark method

Total nitrogen -~ By Micro-Dieldahl method

Available phosphorus - Bv Brav II method

Available potassium - Bv extracting with sodium acetate

Available micronutrients -Bv extracting with DTPA solution

¢} Soil moisture determinations: By gravimetric method:
moisture contents were determined at 0.1 bar,

0.33 bar (field capacity), 3.0 bars and 15 bars
{permanent wilting point}) moisture tensions

2. PROFILE DESCRIPTIONS, LABORATORY ANALYTICAL DATA AND
WATER INFILTRATION TESTS

The detailed description of different pedons sampled,
dong with their laboratorv analvtical data of soil and water
amnples {the latter onlv where applicable),as well as the results
f water intiltration tesgts carried out on three soils of the
rrigation development gitesgs, ig reporfed in the following vpages

(.

1 the characrveristics reported in the profile descriptions are
azed on the tests and measurements made in the fieid except tor
H oand ET which oould not be mea@nred in the field due to unavail-
hility of portable pH meter {or pH indicator! and EC meter and
ad, therefore, to be incorporated from the laboratory results.

It mav be noted that a tew minor contradictions between
he results given by the laboratory and those observed in the

ield exist which mav be reasoned out briefly as follows.,

i} The soil texture reported by the laboratory has, in
general, a higher gilt fraction than that estimated by
field tests which may be attributed to the fact that
some {finer part} of the veryv fine sand fraction common-
iv behaves like silt when analvsis is done by using the
hvdrometer:; this resuls in higher silt fraction at the
expense of very fine sand fraction. In some cases, the

o+
[N
in

clayv conten alsoc reported by the lab. higher than
that estimated in the field. A little under-estimation
ot eclay content in the field is possible due to strong
agzgregation of clav in the form of sand/silt-sized par-
ticleg in highlvy weathered soils iike those found in
the waterched area;such particles are not easily broken
by working with water in the tield but special chemical

treatments given to the soil samples in the la hﬁratory
can brealk them and, conseaquentiv, a higher clav content

bt
[
oy
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mav be determined. However, the field tests of texture
generally match the soil behaviour towards its manage-
ment better than the lab. tests which implies that the
field desecription of texture must be given more weight-
age than that reported by the laboratory.

The pH reported by the labora*orv in case of both the
soil-water and the soil-KC1L suspensi@ns; appears to be
at least one unit lower than what can be estimated from
the general crop response observed in the project area.
This probably owes to some laboratory testing errors.
The results of bulk density determinations give unexpec-
tedly low values, occasionally reported as less than 1.(
g/ce. Whereas some topsoils having high organic matter
content mav have a bulk density between 1.0 and 1.2, the
subsnils and most of the topscils are expected to have
bulk densitv of more than 1.2 ¢/cc because of their lower

orosity and not having adequate mixture of the pyroclas-
ic material which is generally the main cause of so low
densitv. Since the same samples as used for moisture
erminations were usged for this determination, possible
sturbance of the samples could have resulted in erratic
esults.

[NV S
fod
o+ o [
g

o
’I}

]

¢
The organic matter content, which generally occurs 1in
well decomposed form, with a probable C:N ratio of less
than 10, is reported to be rather tco high as compared
ton the total nitrogden {organic + inorganic) content

whirch, in most cases, i reported to account for less
than 1/12th of the organic matter content indicating a
much wider C:N ratio. It appears that either the actual
organic matter content is lower or the total nitrogen
content is higher than the ones reported. It mayv be due

to some analyvtical errors.

The results reported for available water capacitv {(dif-
terence in water content hetween F.C., and P.W.P)} vary
drasticallyv, occasienailv by a factor of about 3, within
the same protfile, even though having gradual horizon
boundaries, which is not generallv expected from field
ohservations. Such contrasts are possibly due to labora-
tory determination errors.

The results for CEC in certain cases disagree with the
timation from the changes in clay and organic
content in the same profile. In certain cases,
1t was noted that the soil samples having higher clav
and oreganic matter content, as well as a higher base
saturation, are reported to have a lower CEC {(occasion-
allv upto about 50%) than those having lower clav and
organic matter contents. In a few cages, the total CEC
o

£1

eter lese than the sum of exchangeable cations
which 1 illogical. Such discrepancies also owe possibly
to the laboratorv analviical errors.

mined i1

0
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PEDON 1 (SITE NO. AJC1)

LOCATION:  About 8km NE of Anjene village in West Gojam Admn. Region, on a gently sloping, high land surface, approy.
coordinates 1043 8°N and 37035.2'F,
LANDSCAPE CHARACTERISTICS:

%
A
ten

85798~ 1800m+ Varﬁag

Landform and physiographic position: Slopping remnants of old plateau surface; highest part «with 10 to 15
slope; about 150m away from the escarpment; elevation 2,750m ams!.

Soil parent wmaterial: Mainly silty alluvium/glacio-fluvium derived propably from weathered hasalt mived
with some voleanic ash and 3gnamhr;

Present land yse/vegetation cover: fGrass land with 2 few low trees/byshes with >90% cover; prodaply
fallowed after lang rainfed cultivation; about 5% (Tocally upto 50%) stones and boulders cover
at surface,

Present erosion status: Moderate sheet and rill erosion; faw shallow qullies,
Drainage conditions: Externally well drained: internally moderately well drained.

FAO soil classification: Humic 4lispls, rudic sloping phase,

4-30cn Brown [7.5YR 4/4) moist, dull orange [7.5YR 8/4) dry: loam that annroaches clav loam; massive to weak
fine granular; slightly sticky, slightly nlastic, very friable moist, slightly hard dryv; fow fine
tubular pores; faw stones: nonralrareous- EC{001) 0.1 dS/m; fow medium, many fine roots: gradual
smaoth boundary: pH{H20) 4.7, {Sample Na, &JC1-1)

G-gdcm Dark brown (7.5 YR 3/4) moist; clay loam; weak medium subangular blocky; slightly sticky, sligntly
plagtic, friable moist, hard dry; few medium, common fine tubular pores; few angular tg SJerJﬂd d,
fresh, madium and fine pebbles; few fine Mn concretions in lower part; noncalcarsous: FC{4:t) 0.04
48/m; fow medium, common fine roots; clear smooth boundary: pH{Hz0) 4.7, [Sample No. AJC1-2)

4-85/95¢m Brown [7.5YR) moist: silty clay: moderate fine and medium angular blocky; sticky, plastic, firm moist,
yary hard dry; very thin patchy clay cutans and moderately thick reddish brown and black Fe-Mp coatings
on ped faces; few medium, common fine tubular pores: abundant crystalline accumulation of fine, medium
and coarse, black Mn concretions: noncalcarsous; EC{1:1) 0.03 d8/m; few earth worm casts; faw fine
roots; clear wavy boundary: pH{Hz0) 4.3, (Sample No. AJC1-3)

ated,
(5 VR ¢/¢)
yary firm mois

hrown (7,5YR 4/ and 4/4) and dark reddish brown (5YR 3/8 & 3/3) moist, dull reddish Drown
18t hen crushed: silty clay: strong fine and medium angular blocky: sticky, very plastic,
st, very hard dry thin nearly continuous clay cutans on ped faces; fow medium, few fine
uxhu«ar pores: abundant crystalline accumulations of fine, medium and coarse, black ¥n concretions;
noncalcarsous; 0041t 0,05 487w sommon *b%n vertical infillings of fine silty material; very few vary
fine roots; pHIM:0) 8.2, [Sample Ho, KJC1-4

me
3
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LABORATORY AMALYTICAL DATA (PEDON 1)
| ! ! POTRITUHRE ©opRELT ! ! Rech. cations (meq/100g} | CBC | Base |
‘hah No.!Sample! Depth  |----- R ememnnan famoman : D i "{meq/ | sat. |
P ' oMo 0 {em) 1Sand | Silt | Clay (Class [--eee-- fremse- (BC(1:T) e from- jmmme- jemes Peemsleeemt 1008 0 (%)
\ \ i S SRS SN S P30 RCL M(dS/w) i Na o KD Ca [ Mg AL E | i
[ o [ [ b e [ [N e mmmm [ [ SR (- [ : ----- [JOUPRUE IS U [P i
i i i v i i i T i 3 § § i i 3 i i
135937901 4J01-110-20 S B A 10 18I0 1 4730 3800 0,10 10,83 (0,28 {4,090 {110 | nd Yond 49,31 11278
12594/8014J01-2130-64 A T GOS0 U AT2 P RAT L 0B 10,85 10028 (2,78 (074§ ond | ond 30,20 NI
(2505/9014701-3164--85/95 1 1 L AL 461850 L 485 0 355 1 0,03 (0,83 (024 32T 10T nd |ond 137,20 11441
PIR06/80 T AJCT-4 185 /0818041 2 ] B2 6 'Si0 0 5.15 1 .76 0 0,05 10,81 [0.20 {8.37 {2.78 | nd | nd T IEY IS S OE
! 2 § ! ! ! ! i Betractable micro- ' Soluble cations ' Soluble anions f
'Lab No.'Sample! Depth  Organ) Total | Avail. [Avail.] nutrients {ppal : {meq/1) ! {meq/1} !
- PoNo ' (em) Mattel N} P B feeemees [ jremm e yme- jom==- jreme- e R [ pesm-- ‘
! f f Pyl %) (ppal lkg/he | Fe L Mno In (Cu | He PR P fa | Mg (003 | HCOY  CL | S04
I o wome e o e i o v om b oo Vo mnmmm | SR b o ?'*‘;-__‘ ______ | R, D oo b o e o - b oo E*_“i‘._*-i ‘‘‘‘‘‘ o e o oo b e
3 t ¢ i H i H i i H ¥ H i i i i 11 ¥ b
125437901 4J01-110-38 A N8 2,81 120050 0 274 ) 840 011 G018 e tr Chro bty ttrlotro) otro by
(2594 /001 4J01-2) 3054 19,99 1 019 0 10,17 2386 1 2,19 ) 2,89 0 .08 015 ot fr Pkroftpbtry o tro tro | tr
19895 /001 AJ01-1 R4--85/05 1006 1 0,08 1 12044 123,28 1 132 015,27 © DL 03 Pkr Dtr o tr o btroptr)otro|otrogotr
VIRGR/90AICT-4 (R5/05-180410.57 1 0,08 1 3,85 12422 0 242 D T8 tr DR RIS SR S S S S S U € A 4 4
! ! f i ! Watar Content (%! ! shhreviations:
o e e
‘Gab No.!Sample! Depth  [Bulk | X ! X "hvail. ! nd : not determined
! bole b fem)  ldens.) 0,13 bar) 15 par |¥ater | tr : traces
X ' ' tgleeni0. ] bar) (F.C] 1D bar "{P.W.P)ilapac. | F.C = Pield Capacity
R jrmm—— femmmmmmns EETES IERETEE fommnmes IEREREE eeenes femmen ' P.W,P =z Parmanent Wilting Point
P25A3/901AJC01-110-30 PLOG LT 49,83 12857 136 TE 13,00 Siclk = Silty Clay Losn
9594/80 1 AJ0T-2100-64 .06 1 RE 43 0 4B.BY 135 46 | 26,23 12040 $it = Silty Clay
19RAR/Q01ATOIA3 64--85708 1103 1 37,23 ) 30,52 126,01 | 23,87 L 688 ppr = parts per millien
1950R/00 1 AJCT-4 85/ 95180+ 0 R4 | 46,82 | 38,83 (3194 10,81 0 802 aeq/1 = miiliequivalents per litre
------------------------------------------------------------------------ 48/ = deci Siemens per aetre
{equivalent to maho/cn]

meq/100¢= milliequivalents per 100 grams of soil
. g/eem = graps per cubic centimetre
- n z Gentimetre

Ha = Heclare

fRC z Cation Ruchange Capacity

£e = RBlectrical Conductivity
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PEDOK 2 (Site Mo. AJCIO)

LOCATION: About 8.5km NE of Anjene village, about 600m on the left side of Dembecha-Feres Bet road, in West Gojam Admn
Region, on 4 sloping cultivated ferrace; approx. coordinates 100 43.9'N and 37° 34.4' €,

L

LANDSCAPE CHARACTERISTICS:

Landforn and physiographic position: Sloping middle part of a lower alluvial terrace with 10 to 12 percent slope;
alevation 2,40%m ams!,

Soil parent materia): Mixed river alluvium drived probably from old glacio-fluvial deposits and weatherad basalt,
mived with some colluvial matarizl,

Present land use/vegetation cover: 4rable land [nlaughed!, used for rainfed cultivation of mainly maize, teff
wheat, barley and horse beans; about 10-30% surface cover of stones and boulders; few Tow trees and
bughes, -

Present arosion status: Moderate sheet and rill erosion; few shallow gullies developed mainly from the
traditional/drainage ditches.

Drainage conditions: Externally well internally moderately well drained.
BROFILE DESCRIPTION:
ip 0-15¢cm Dark brown [7.5YR 3/2) moist, dul) brown [7.5YR 5/4) dry: loam that approaches clay loam; massive to
weak granular; slightly sticky, slightly plastic, friable moist, hard dry; few fine and medium

tuhular pores: few pebbles and stones; noncalcareous; ECI1:1) 0.4 dS/m; common medium and many fine
roots: claar smooth boundary: pHiHz0) 5.3, (Sample No. AJCI0-1)

B4 15-450m Dark reddish brown {5YR 3/2) maist; clay loam: moderate medium subangular blocky; sticky, pl
frianle moist; faw f’ﬁ“ and mediym tuhular pores; few geab?es and stones: nonfa3caraous, EC N

48/m: fow fine roots; graduz! smooth houndary; pHlHa0) 5.3, {Sample No. 4JC10-2

I moist: clay loam that approaches clay; moderate to strong fine and
y, plastic, friable moist; few coarse, few medium and common fine
cutans on ped faces; few pebbles and stonds; noncalcarequs; £C(t:

th boundary: pH{H20) 5.5, [Sample No. AJC10-3)

nedium subangqular b?ocky,
tubular poras; thin pa?chy
0.1 48/m; no roots; gradual smo

e 45-1002n Vary dark reddish brown [5YR &
1
el

:
ik
ay
o

%3
«F
“»
I
:J
).
3
©r
¥
=
re

..... Very dark reddish brown [5YR 2/3) moist  common medium and coarse prominent yellowish brown mottles;
clay; moderate to strong fine and medium subangular blocky; sticky, oplastic, friable moist; few
coarse and medium, common fine tubular pores: thin patchy clay cutans on ped faces; common fine,
black Fe-Mn concretions; noncalcarecus; ECI1:1) 0.13 dS/m; no roots; pH{H:0) 5.8.  (Sample No,
AJC10-4)
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LABORATORY ANALYTICAL DATA (PEDON 2)

i ' ' PO TEYITURE boplilit) | ! Bxch. cations [meq/100g) " CRC ! Base |
'Lab Ne.!Sample | Depth [----- fomemn e ommmeen ! ! f ilaeq/ | sat |
L ©oHe b leml '3and (Silt } Clay | flasg [----e- fmemann PRO{LeL) mmmee jomm [ REEE Lewonlaeest 100g 1 (%)
i | | SRR TN S A PR RCL {dS/m) D Ma ) RO Ca Mg (AL TH | ‘
e frmmme R IRy Peme IR REREEE [emme- IEEEEEE [ammmann [EEEE e jrmmee- [emee- R i pemmee- i
PIRATIA0IAICID-10-15 boog 180 18 18iD PELOT 428 0 09T 10,90 T LT 11685 1584 ) nd | nd [B4LR9 (448D
9R9Q/00 AIAT0-2 15-45 U 140 RE T 32 USiCL A28 U 40T 1 014 1089 048 [16.83 (6.3 | ad | nd 'EELRG 41,83 )
509 CAJCI0-3 45100 © @0 B 36 1GECL 1 540 0 408 1 0,12 1099 (0,51 18,37 [5.61 | nd Coad 1887103902 0
CORDD/98 AICTA-4IT00-125 0 BT L 44 SEC VELES U420 0 D13 T0.RE I0.B3 L16.B3 15,70 | ond | ad (4423 (316D
! f i 1 f ! | : Extractahle micro- ' Soluble cations | Soluble anions X
‘Lah No.!Sample ' Depth ‘Orga.!Totalldvail.] dvail | nutrients (ppa) Z {meq/1) f (meq/1} :
i CoNoo ) lem) (Matt.p L P 0 K feeeees fremmen bty R (e pre frmm e [ po ;
! X f Pyl U(%) '(ppml fkg/ha ) Fe ! Mno 0 In [ fw ) Na oo K[ Ca ) Mg (001 LI K ST
e J— eeeeees S o O U Pt S P B et
12807/4041010-110-18 P87 10,28 27,00 (188,30 £29i5ﬁ ROUE S OV S BT/ DY ¥ RS S T £ SN & S S SR 4 SV 4 S
(95097001 AJ010-2 1545 12,93 10,22 '10.67 ! 88,55 '17.60 0 2,98 0 0,30 1038 [ tr | ftr [tr jtritrg otrogotr Lot
500 TAJ010-3145-100 12,88 (0,20 V12046 U BLLAT UIALTO U 2TE L D38 1042 kr D ofr pfr tr NS S 4 SR % SR &
2600/90 AT010-41100-1284 1,87 10,11 (12,07 © RB.RD 11770 0 207 1 041 1087 [ tr | fro [ tr otr S S S O 4 S 4§
Abbreviations
nd : not deterained
tr T traceg
R : Field fapacity
D.W.D = Permanent Wilting Point
SifL = Silty Clay Loanm
S0 = §ilty Clay
il = §ilt loan
ppE = parts per million
seq/! = milliequivalents per litre
48/n = deci Siemens per metre
lequivalent to mmho/ca!
meq/100gz ailliequivalents per 100 grams of soil
g/ecm = gramg per cublc centimetire
{m z fentimefre
Ha = Hectare
’ OB = Catian Bxchange Capability
. 38 = Blectrical fonductivity
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PEDON 3 (Site No. INC!1)

LOCATION: About 3km NW of Inewend town in West Gojam Admn. Region, on a steep slope about 80m away from a very deep
qully; approx. coordinates 10° 24,3'N and 370 10.8'¢

LANDSCAPE CHARACTERISITCS:

Landform and physiographic position: Steep, middle part of a colluvial slope, upward and downward slopes ranging
from about 30 to 40 percent,

Soil parent material: Sandy colluvium mixed with some local alluvium, drived mainly from weathered sandstone and
basalt and partly from the higher lying old alluvial terraces.

Present land use/vegetation cover: Grassland with common bushes and shrubs; surface cover by qrass about 20% and
by bushes 80-70%; about 20% area under rock outcraps.

Present erosion status: Severs rill and qully erosion; moderate

ly dense to dense, dendritic to subparallel gully
pattern; land sl%dwng gvident aiong very steep slopes/es

scarpments,

Drainage conditions: Externally well internally moderately well drained.

4 0-30 on Dark reddish brown [8YR 3/3) moist; loam; weak fine granular: sligntly sticky, sligntly
plastic, friable moist, slightly hard dry; common pebbles and few stones: noncalcarsous:
ECLE:1) 0.1 dS/m; few medium, common fine roots; clear smooth boundary: pHiH:0) 5.4, (Sample

No. 1¥C1-11,

Btg! 3-85cm Yery dari reddish brown [5YR 2/3) moist, common medium and coarse distingt reddish  hrown
motties; sandv clay loam; few fine and medium weathared rock fragments: noncaleareous: EQ(1:1
0.1 48/m; few medium and fine roots; pH{H20) 5.3. (Sample No. INC!-2),

ftq? BR-100cm Dark reddish hrown [3VR 3/4) moist, many distinct reddish hrown and common grominent black [(Mn

segreqation) mottles; sandy clay loam; abundant Mn seqregations below 80cm; many weathered fine
raock fragments: noncalcareous; Ecxi.‘, 0.1 dS/m; pH{M:0) 5.5 [Sample No. IWCI-3),

C/R 100-150cm+ Variegated, dull yellowish brown (10YR §/4) moist when crushed, common red, reddish brown and

ellow
yellowish brown mottles due to aeatheréng rock material; sandy loam; abundant Mn segregations:
ne fr

many weathered fine fragments of sandstone; nonca?carocﬁgw' 55?* 101 d8/m; pHIHa0) 5.7
Samole Ko, TWCI-4),

Remarks: The 5ol was described and sampled from a minipit to about 40cm depth and by angering below.
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDOR 3}

X i f COTREITURR CopRtL L X . Bxch, cations {meq/l00g! ' CBC | Baze |
'kab No.!Sample] Depth |----- R feee- jmmmee- t E : Hweq/ | sat |
b £ oMo U femd (Sand (8ilt (Clay [Clasg |------ leaaane FROLL ) eeeas REEES EEETEE IREEE Pemmeteaen! 108g 0 (%]
; X 3 A SRS SIS B R0 U ORCL M{dS/m) D Na 0 K ) Ca ) Mg DAL W § X
L o e o oo | | L b b amw b wn | R £ o o e o | R, | I, b e L, o mama  mmaon F oo won | i
i ¢ i : i § i i i i i ' + ' i § i t
VAB09/90 TUCT-1 040D Co4B 2826 L DOBOAE D A0 T 0,14 T0L86 1024 1 R0T (287 ) nd D ond 118023 0 R8T
D2RTO/S0IINCI-ZIA0-55 1 4T 0 9% L 30 USCL T RIL T 4 013 U084 10,20 (1BLET (041 D nd ) oad 1RLBD 102.TH
PIRUL/O0THOI-TRE-100 1 88 T 20 0 24 OISCL D RLRD D A7E N 512 T80 (0,20 ¢ BL2R (19T | nd | omd (1438 ) BL.ED
CRIL/A0ITHCI-40T00-1504 0 BR T 31 L T4 SL PRI U 8D 0B TOLTH M0 T4 D A 08 (TR0 ) nd 0 oad | 8,50 ) THIE
! ! ! ! . 5 K X Rytratcable micro- ' Soluble cations : Soluble anions X
"Lab No,!Sample' Depth 0rea. iTotallivailidvail | nutrients {ppm) ! {aeq/1! ! {aeq/1) :
: PoHe b fen) Matto N 0 P eesees [ jrmmm e IEEEE e jrmm- e R R [ §
‘ ! ‘ D%l b 1Y) lppm)tkg/ha | Re ! Mmoo Zn 00w D Na o B Ca | Mg 003 ) HCOY D oCl 304
ymm - ki Jremmmnn frme (- [ yram- mmme [ R Rh [ [emenn jemme- pmee R [mrmman premees i
VAB0G/GBITHCT-10-30 POORT OURL0G 0030 T4RBY PZ2URD 1R800 0.66 Eluiﬁ % Er 0 otr Lbr tpoourootr botr ) hro)
PARI0/G0THCI-2030-85  JIUIR U007 ) tp (32057 023053 L7007 JLL24 D tr ) tr ptr broiotr o otropotr | tro
CRRTI/ON0TTHOL-T I8RO0 TROBD '0,04 2040 133,88 17034 42,27 0 0,20 0RO L otr o tr by L otr fotro o tro) otr | tro
COGTN/SOITHCT-4 100150470 47 10,00 1267 CRALER 1119 BT8R L B34 P03E D tr ) b L kro oy trolfry otro ot tr

dbbreviations

b z not determined

tr = traces

L = Loan

$CL = Sandy Clay Loan

L = 8andy Loan

ppR s party per aillion

meq/l = milliequivalents per litre

48/m = deci Siemens per metre

lequivalent to amho/cn)

peq/100¢= milliequivalents per 100 grams of goil

g/ecm = grams per cubic centimetre

s z lentimatre

Ha = Hectare

fEC = Cation Rxchange Capabilify

R = Blectricaly Conductivity



ANNEXE C - APPENDIX 1

PEDON & (Site No. DBC!)

LOCATION: About § km south of Dabi town along Jiga-Dabi main road near Areg River bridge (about 750m away from 8ir
river) in West Gojam Admn. Region, on a gently undulating plain; approx. coordinates 10 57.3'N and 37°
2.9'E,

LANDSCAPE CHARACTERISTICS:

Landform and physiographic pesition: Undulating, middle parts of the subrecent alluvial plain with §-8% slope:
slevation 2 150n ams!

Soil parent matarial: Local {piedmont) clavey alluvium derived mainly from volcanic ash.

Present land use/vegetation cover: 4rable land used for rainfed cultivation of mainly teff with some maize and
bariey; 2% surface cover of stones; big clods commonly formed at surfage,

Present arosion status: Moderate sheet i1l and gully erosion; in some parts slumping is evident: stream bank
arosion accurs along the steam/qully courses,

Drainage conditions: Moderately well drained,
FA0 soi! classification: Pelli-Calcic Vertisols, undulating phase.

DROFILE DESCRIPTION:
Ap 0-12cm Brownish black [10YR 2/2) moist and dry, ¢lay; massive to weak fine granular; very sticky, very

alastic, frigble to firm moist, extremelv hard dry; few fine tubular pores: common medium and fine
Timestone pebbles;  moderately calcareous; EC{1:1] 0.7 d5/m; few fine roots; clear smooth boundary;
pH{Ha0) 7.1 {Sample No. DRCY-1).
...... ; moderate medium subanqular nlocky: very sticky, very nlastic,
nores; few pressure faces; common medium and fine limestone
11 d8/m: few fine roots; qradual smooth boundary: pH{H:Q)

B2 40-80¢n Brownish black [10VR 3/2) moist, few medium faint reddish brown mottles: clay; moderate medium and
’ coarse angular b.acky, very sticky very plastic, very firm moist; no tubular pores; many distinct
slickensides: common madium and fine limestone pebbles; moderately calcareous; EC{1:1) 0.6 4§/m; few

vary fina roots; gqradual smooth boundary; pH{Ha0} 7.3 (Sample No. DBC1-3),

X3
oy
X
=4
¥
a
L% 3
3
<3
- §

Brownish black [7.5YR 3/2) moist, few medium dark grey and reddish brown mottles: clay: moderate
coarse angular Blocky with many wedge-ghapad peds; very sticky, very plastic, exbremently firm
moist: no tJbJ3ar por s, sany prominent intersecting slickensides; few fins limestone pebbles;

modarately calcaras ECLL 1) 0.5 d%/m: faw very fine roots, gradual smooth boundary; pHiMad) 7.4
{Sampla No, DBCI-4

e ‘

8byqt 130-180cm  Very dark reddish brown
distinct dark grey mott

1} moist, many fine and medium faint reddish brown and few medium

clay: moderate medium and fine anqular dlocky with few wedge-shaped

fe, very firm moist: no tubular pores; sany prominent slickensides; few

weathered limestone pebbles: moderafeWy calcareous; ECUL:1) 001 d8/m; no roots; gradual smooth
boundary; pHiH:0) 7.2 [Sample No. DBC1-3)

neds: very sticky, very p

X
=3
=
3
o
]
1
P
Liwe 3
s
3
=
e
PR
o
n
[os 9
Lo 3

nct olive vellow and premwaenf b?a Lom
ine Mp concretions; EC N4 d
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDON 4}

! ! ! COTREITOARR CopR(L1y § Rxch. cations (meq/100¢) | CBC | Bage |
'Lab No.!Sample! Depth lev--- Posman R Peomnene ! : ' {aeq/ | sat |
b "Moo ¢ feml !Sand ! Silt ! Clay ! Clags lee-e-- [mmenn- TR R BETEEE jmm=-- jrmmm—- IRELLEE TN 1117 S § 4 N
’ ! 1 NS SRS S RN § B PHRO U RCL ((d3/m) [ Na 0 X fa ) Mg Al : '
mmemees [ (- - Lo jmeme- [rmmma- [ Lmmemen jrmmnea- pee- joeme. e [ fmeem e e [ |
CZETS/90IDRCTA1 0412 DB R L T R BT 048 0.8Y (BEL8T (1587 P ond | ond 168,38 [107.59
FORT4/G0IDRCL-2112-40 0 Q80 BR 0 T DR 0T 0L IT IBLURR IRTL89 118,82 0 nd U ond (TD.58 IO4AT !
PRBTE/GIDROI-ZN0-R0 3 R R0 U TR A2 0URS T0.20 D48 155,08 11019 ond ! ond (BB 110918
CABTR/G0IDROT-4NIRD-T20 2 3R R0 0 D TRE D RIL L D4R 00T 04 GR0LAT TLLTE Y ad D ond PT2LTT TIDOLIE Y
VIETT/U0IDBCE-EIIN0-180 0 % 0 4R BD D OSEC D TRV BRI DM TL3T I0UBY M4T.RE 12485 U ond b ond (R9.91 1121070
PIRIR/GNIDRCT-ATIR0-2004T B T AT 44 S0 D P07 D RRD D 044 10.2R '0U38 ALLED ' 9RT Cond ! ond (R0.B5 ¢ RO.ED
: ’ : ‘ f ! ‘ ! Extractable micra- ' Soluble cations ﬁ Soluble anions i
Lab No.!Sample) Depth [Drgan)Total [Avail | Avail ! nutrisnte (ppa) ! fasq/1) ! ‘meq/1)
: Ho | fcal Matte, N0 P 1 B e-ee-- [ jmmmmmeeee e pees Lemeeee B e [REEDEEE (e f
Z Clx) e Mppm) ) okglha ) Fe U Mmoo In b fu P Na ! R fa Mg DY U ORCOY D ool smd
G L L . e L o e L e S e o L O BT el o ;
RTTANIIRCI-TI-12 VLT 006 T 008 TTIT00 IR0 T B0 0T LTEtr b otr f ke Tir ket gr fogr 1 gr
PRBTA/ADIDBOI-ZIIZ-40 TLST U 00T U TR D RE A L4 R0 D B4R LI P kr 0ty f 3.4 S SRR ¥ S £ I
A SLTRT N 15:TR KR 1T NS S PN 1] B DU R 7 SR SRS DL S 00 TS OV S DD IR TN 4 SRS & SN S NN 5 S SRS 4 SN NS
DIBROT-4180-1 § 0004 TIOR8 T TORE 124y D T DR T D kr gy (4 N S SR & ST 5 S S S § S
DROT-BC SN T IREL NGRS VYRS U5 NDE ) BT D S T AN # AN S RN & SR SN & JEE & SN ¥ S £ S
i CORRY TILLND T RTRE CIELRL IR AR T 048 TOBL T okr 0 g 15 SR 4 SR & S S S 1 S
‘ i § ! X Water Content (%! ! Abhbreviations:
H P e mmmm .-
! ! nd z not deterained
iy PR barld : kr z traces
‘ ! glocm B ba (R0 1 Y har [(RW. P Tapaci! F.0 = Field Capacity
mmemman [ e emmn fmemmee .. [ [emmam [mme—n- ! P.W.P =z Perpanent Wilting Point
PR LIAn TRILA0 M46.98 0 3TOBT 13133 t1REY ! §i0 = Bilty Clay
1251490 TRYLRT CRDAT 43,95 1313 110,08 ¢ : clay
2R1S/an! REPKOURE IR ENE L S LR D Y S IS Y L ppm = oparte ner aillion
§/90 1 DRCT-41R0-130 11,08 CRTU1E (R9.92 0 R1UBA CIRLBR 19D BT peq/1 = williequivalents per litre
7/ ! ‘
. |
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ANNEXE C - APPENDIX 1

PEDON 5 (Site No. DBCT)

LOCATION: About Ske south of Dabi town {about 600m SW from Jiga-Dabi main rosd) in West Gojam Admn. Region, on a
moderately steep side of a ridge; approx. coordinates 10° 57.1'N and 37% 25.8°F.

LANDSCAPE CHARACTERISTICS:

Landform and physiographic position: Moderataly steep, highest old alluvial terrace with 15-20% slope; elevation
2,250m asl,

Soi] parent material: Local allyuvium mixed with some colluvium derived probably from weathered basalt,

Prasent land use/vegetation cover: Mainly rainfed cultivated for barley and nigerseed (ploughed); 5-18% surface
cover of stones,

Present erosion statys: Moderste sheet and rill erosion, few shallow gullies.
Drainage conditions: Externally well, internally moderately well drained.

FAO soil ¢lassification: Luvic-Phasozems, rudic sloping phase.

wegk granular; common fine

Ap 0-15¢cm Dark brown [7.5YR 3/3) moist, dull yellowish brown [10VR 5/4) drys _g_g
EC{1:1) 0.4 d8/m; common medium  and

and medium gravel and few stones [weathered); noncalcarecus,
many fine roots; pH(W20) 5.9 [Sample No. 08C7-1)

(=8

8t 15-50cm Dark brown [7.5YR 3/3) mofst; loam; moderate medium subangular bl ocky bresking into fine granular;
common medium and f=nn fuh lar pores; common fine and medium gravel and many stonss below 50 om;
..... 2 sus: ECLY:1) 0.2 d8/m: faw fine roots; pH{H20) 8.1 (Sample No. DACT.2)
-100cm+  Dark prown (7.3kYR 3/4) moist, many medium and coarse distinct olive grey, hrown and black mottles;
loan that apnroaches clay loam; moderate medium subangular blocky breaking into fine qranular;
common pockets of weatherad rock material and many fine medium pedbles; noncalcarsous; EC(1:t) 0.1
d8/m; faw fine roots; piHz0) 6.4 [3ample No. DBCT-3). )

Remarks: The soil was described and sampled by making a pit upto about 50 cm depth and angering below
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDON §)

f X E COTEITURE CopR(l ! Exch. cations {aeq/100g) ' CEC ! Bage !
'Lab No.'Sample! Depth f----- femmas T fammemen ¢ ' ! ‘{meq/ | wat !
p0 0 Hoo | lea) (Sand (811t | Clay | Clagg {------ Rt (S SRR fmome- jresee- EEEEE fmeeeleeee) 100g 1 1Y)
| | X RS SRS 1 IS S I VR0 KCL (dS/m) D Na ) KD Ca ) Mg (AL U H | :
b ot s on o om o o | I, oo oo o m o [ L. F o e o Vo e o L T o o e e P o o LI b o o 3_,~-1'-__§ ...... | S 1
4 H i i i H t ¥ 4 v i 3 ¥ t i i i i §
T2822/400DBCT-110-18 L 18 B2 0 22 USiL PORORE D LAY L 035 00,19 11020 PIRLEE TE1.49 D nd 0 ond 45,80 (BE.20 |
A VAR DRI EVARE TS N IS T B S 08 I8 T 0B D18 0L5E AT T80 L ad ! ond 1BRLR0 1T4SD
POBZL/SOIDROT-TIRD-100¢T 18 L AR g 8iL PEAY U080 1D 03T 0,78 2947 LT8R L ond ! ond (B4L00 183,83
! : : ' : f f ; Brtractable micro- " Scluble cations ! Soluble anions '
‘Lab Mo, !Szaple) Depth 'Orga,!Total'dvail, 'Avsil, ! nutrients lppal ! [meg/1} ! (meq/!! !
: CoHoo f fem) Mattol NP1 R e R R R freee s fme R R TR ERE PP oamens L !
! : 1 CUNUOUX] ippal fkg/ha l Fe ! Mn 0 In 0w ' Na L KL Ca L Mg 003 I HCOY U £l S04
D - | L. D L D e mwm e [ SN o b LA, | U o Do e o 3*“‘_L_~n«1 """" LI, b oo 1
¢ i H 1 i i i 1] i1 b H b i t + H 1 t 3
VERI2/G0UDBAT-TI0-T8 13008 024 108 (2R46D TOR0 (2188 0 GRL MO45 otr 0 bp 0 ke Dotp ltp b otp Uokr 0 otr !
P2R23/90°DBOT-21E-R0 1231 0 T4 URELEY V12630 N3RL30 TG0 0 0UTL M0RT L tr 0 okr D odr U tr ttrlotr botp 0 otr !
2B24/9000B0T-3150-1004 10,00 1003 ¢ T30 1209080 11800 (TLIE L 08T 031 Ler | otr | otr e ltr! ot ) obr 1 otr |

Abbreviations

nd = pot deterpined

tr z fraces

F.C = Risld Tapacity

PLUP = Permanent Wilting Point

§i1 = 311t losa

ope = parte per million

mea/l = milliequivalents per litre

48/n = deci Siemeng per mairs
fagyivglent to amho/cal

meq/1ifgz milliequivalents per 100 grams of goil

glecm = gramg per cubic centimetre

Cm = Centimelre

Ha = Heclars

CEC = Lation Exchange Capahility

Bf s Bleetrical Conductivity
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LOCATION:

ANNEXE C - APPENDIX {

PEDON § Site No. DBCS)

About 5.5 km south of Dabi town (along Jiga-Dabi main road near crossing of Areg River, about 300 m west
from Jiga-Dabi road) in West Gojam Admn. Region, on a very steep side of a ridge; approx. coordinates 1(°
§7'N and 370 25.8'E,

LANDSCAPE CHARACTERISTILS:

X3
e

Ramarks:

Landform and physiographic position: Lower parts of a very steep colluvial slope with §5-70% gradient; elevation
2,180m ams!,

Soil parent material: Mixed colluvium derived probably from weathered basalt,

Present land use/vegetation cover: Mainly rainfad cultivated for barley and oilseeds, 5-15% surface cover of
stonas/bhoylders,

Present erosion status: Moderats sheet and ril) erosion; gquily erosion, as well as landsliding/slumping s
syident in some parts. :

Drainage conditions: Externally well, internally moderately well drained.

FAD soil classifications: Rudi-Luvic Phasozems, steep phase.

gravelly loam; slightly sticky, plastic, friable moist, hard dry,

0-15¢cm Brownish black [5YR 2/2) maist, :
noncaloarecus: EC{1:t) 0.2 d8/m; common medium and many fine roots; clear smooth houndary; pRIHa0)
? {Sample Ng. DBCH-1)

15-100cme  Brownish hlack (7.5YR 3/2) moist, few fine distinct yellowish brown mottles pelow 8lcm; clay loam;
moderate medium and coarese angular blocky; very sticky, very a lagtic, very firm moist, common

mediym and fine tubular pores; wvery thia nearly continuous clay cutans on ped faces; few Mn
seqreqations/spots; common partly weathered stones and pebbles; many boulders below 50cm [not

augerable Delow 100 on dus to boulders); noncalcarspus; ECL1:1) 0.3 48/m; few medium and fine roots;

g1
QH{HEQ7 8.3 {Sample Np, DBCE-2D.

e CF

The soil was described and sampled by making an ahout 60 cm deep pit and augering helow

.
CEr
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ANNEXE C - APPENDIX 1

LABORATORY ANALTTICAL DATA (PRDON 6}

X : ! COTRITURE PopHil:l) ‘ : Bxch. cations {meq/100g) P CRC Y Bage |
(bab No.|Sample, Depth |----- femmme- fmmmnn- fremeen ! | ; [(meq/ | sat |
1 'oNe ) leml !Sand | §ilt ! Clay (Clagg [eee--- faemems SR RRETTEE IREEEE (e s fewmnloeaad 100g | (%)
f f : L SERENS SRR Y L HIOO U RCL (MdS/m) I Na [ K | Ca | Mg AL [ H | 3 :
b; ______ Vo oo L. b e b oo b ot e e | R, [ - o oo | LR, b o o v e | R ‘__-*X‘-'_‘ ______ b o ot e 1
¢ i i i ¢ i H B B i [ i i i ¥ i § v &
CORTG/90PRCS-TI0-1R 0 Gt B8R L 2R USiL U RUIE D AR ) 021 U0L31 10,22 132,22 (10083 | ond ! ond (BELTH 17R,79
PIR20/00 DROS-2VIA-T004 & 0 RR U 36 USICL T BL26 U 4B DL2E M2 01T 344 1277 D ond L ond BA.00 1RELO0
! ! ' i : X I f Rytractable micro- | Soluble cations ! Scluble anions !
‘Lab Mo.'Sample! Depth !Orgs.!Total [Avail,ldvail.) nutrients {poal ! fmeqfl) ! (meq/1) !
. foNeo folem) Matt. M 0P L E 0 leeeees |- LR ET T EEEEE R Prmmmes Prms e e IEEEETE IR ;
! ! : lgt oy Mppw) kg/ha ! Fe 0 M P In 0w Bs K ) Cao | Mg i00% D ORCOY O ) B04
| U S LA [ f o mmmm e LR o mmmmm ! - Vo e LI b | b e N fommalmace s L o e e £
i i : B i ! i i t i 3 3 t i t i b i
PRRTA/90TDBCE-TI0-18  TART 024 TOAT 48.TH 120,00 28040 0 0L8R DAT Dkr 0 ke D otp b tr lotroy o krobotro tr !
POG20/90 DBOR-2IA1004 LT AT D R08 T2TUTR C13LT0 1308 0 0022 10026 | kr o tr ) tr Dtrolotr ) obr L otr o fr |
! ' ! ! ‘ Water Content (%) ' Lhbrevistions

H R, L,
Lab No. Ssmplel Depth (Bulk | NI . VAvgil | nd z not determined
f Lo Ne fcwl idensi obar ‘1 hariWater | tr z traceg
- f \ tglocn'D 1 bal{F.COVIY bar (P W PiCapaci .0 = Field Capacity
R Tommme s omnes e emen ommeen e emomn- : PVN,P =z Peraanent Wilting Point
FARTG/G0IDROR-TI0-18 0. TR T4302 CR8LTR OIZEAE 14T V0T $10L = Silty Clay Loanm
PRRZ0/96 DBOS-2 1R 10041088 (RO .84 TAT 84 130,50 13047 11137 §it = 8ilty Clay
----------------------------------------------------------------- il : §ilt loam

1
48/m = deci-Siemsns per metre
{equiv

i
equivaient to mmho/cal

neq/100g= milliequivalents per 100 grams of soil

gleem = grams per cubic cenbimetre

Cn = Cantimetre

Ha z Hectare

fRC = Cation Eychange Capability

2 z Rlectrical Conductivity
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LOCATION:

ANNRIB C - APPENDIX 1

PRDON 1 (Site Wo. YOOI}

About 2-3 km BNE of Techereka town (about 450-500m on the right side of Dembechs-Yechereks main rosd) in.
¥est Gojam Adan. Region, on a gently sloping, high land surface; approx. coordinates 190 35.3'N and 170
26.3'8,

LANDSCAPE CHARACTERISTICS:

Landfors and physiographic position: Gently sloping remnmants of am old plateau surface; highest part with 2-3%
slope; elavation 2,100n aasl,

Soil parent material: 0ld mired river alluviua or gracio-fluvium probably with some admixture of voleanic ash and
ignishrites, ‘

Present land use/vegetation cover: Arable land used for rainfed cultivation of mainly gibito and nough; poor
crop stand; partly bush/open wood graging land, probably left under long fallow, -

Present erosion status: Noderate sheet and rill ercsion mainly along the sloping marging; few gullies developed
along the livestock tracks.

Drainage conditions: Rxternally well, internally smoderately well drained.

FAO soil clagsification: Umbri-Bumic Alisels,

PROFILE DESCRIPTION:

AP

0-15ca Dark reddish brown (5VR 3/3) moist; clay loam; weak fine granular; sticky, plastic, very friable
soist; few fine tubular pores; noncalearsous; BC{1:1) 0.2 dS/m; comsmon medium, many fine roots;
clear smooth boundary; pR{H20) 5.8 (Sample No. TCCI-1},

15-80cn Dark reddish brown (2.5YR 3/3) meist, clay loam that approaches clay; weak medius sub-sagular
blocky, common earth worm casts and termite colonies, few krotovinas; sticky, plastic, friable
moist; few wmedium and common fine tubular pores; thin very patehy clay cutans along ped faces;
noncalcareous; BC{1:1} 0.1 dS/w; few medium and common fine roots; diffuse smooth boundary; pH{H:0)
.7 {Sample No. YCCI-2). “

80-125cm Dark reddish brown {2.5YR 3/4) woist; clay; weak medium subangular blocky; sticky, plastic, friable
to firs soist; few sedius and fine tubular pores; thin patchy clay cutans along ped faces;
noncalcareocus; BC(1:1) 0.1 dS/m; few fine roots; diffuse smooth boundary; pH(H20) 5.2 (Sample No.
7601-1] ‘

125-190ca+  Dark reddish brown {2.5VR 3/8) moist; clay; very weak medium subangular blocky; sticky, plastic,

firs wmoist; few fine tubular pores; thin very patchy clay cutans along ped faces; noncalcareous;
BC{1:1) 0.1 d8/m; fev fine roots; pH{H:0) 4.9 [Sample ¥o. YCCI-4}.
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ANNEXE C -~ APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 1)

j | ' DT RITHURE Coplilitl ! Bxch, cations {meq/100g) ! CRC ! Base |
ihab Mo, !Sample’ Dapth '--en- HEDERES fenmans Lamamnnn E ! | {neq/ | sab |
i boNo ! {eml (Sand ! OSilt ! Clay ! Clagg feeeme- femanes RO T e ammna R T fomemeetomentoeant (00 1 (%)
? X ? S SRS S IS Y I 20D RCL [{dS/ml [ Ne 0 R0 Ca | Mg AL H | ! ;
e m [ e e [ [ [ [ [ [ [ { _____ [ [ I DU IR [ N
i H ' i i § i | i i i § i 4 b £ i §
PABDT/EDIVCOI-110-15 VB BB L BE ISICL p BLB2 L ALBD L D18 TOURT (140 11283 0 10D nd ) ond 4428 0 47002
VIRO2/900VC0I-2015-80 L 0D 3D BB L 0 U ARE D LRR D 008 1121 1106 D TURL D 3,09 D ond ! ond 4624 0 2770
D803/00IYOCI-R0-125 L L0 2T T2 0 1520 0 3880 0.05 10,90 10,51 0 9,65 L 0.07 {nd | nd 40.88 20,25 |
BD4/RNIICCI-0 1619040 0L 280 1100 4SBT 416 0 000 1187 1044 D S.06 | 2,69 1 nd \ond 137,36 1 34,96 !

Soluble anione :

(meq/1} 2

P [, [ ;

UK T X B B 1T

""""""""""" R ERRIR LR LS EREEEES

1 S S & S 4

e tr L ote 1 tr

[ JEHE S SRS 5 S 2 S

S SR % SN % SRS & SN
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ANNEXE C - APPENDIX 1

PEDON 8 (Site No. YCC2)

LOCATION:  Location 2.5 km SE of Yechereka town (sbout 50m S¥ of the old Dembecha-Yecherska main road) in West Gojam Aden.
Region, on a gently sloping cultivated terrace; approx. coordinates 10¢ 35 1'N and 37% 25.7'F.

LANDSCAPE CHARACTERISTICS:

Landform and physiographic position: Gently sloping old ailyvial subterrace with 3-5% slope; slevation
ams!,

(3%
>
or
“©n
b=

¥

Soil parent wmaterial:  Mixed river alluvium probably derived from older gqlacio-fluyial deposits with some
admixture of volcanic ash and ignimbrites.

Present land use/vegetation cover: Arable land [ploughed) used for rainfad cultivation of mainly maize, teff and
barley; (1% surface cover of stones; few patches of bushes/hadges along field boundaries.

Presant erasion status: Slight to moderats sheet and rill srosion; few shallow quiliss developed from tradivional
ditches,

Drainage conditions: Externally well internally moderately well drained.

FA0 soi) classification: Umhri-Humic Alisols,

PROFILE DESCRIPTION:

4P 0-15cm Dark raddish brown {2.5VR 2/3) moist: clay loss;

na
moist: few fine tubular pores; noncalrarbous EC{1:1)
clear smooth houndary: pR{Ha0) 5.1 {Sample No, YCC2-1)

massive to wezk fine qranular; sticky, plastic, firm

siv
0.2 d8/m; fow medium and coarse, comnon fine roots;

agated, brownish hlack (10YR §/1) and dul) reddish brown (2.5YR 4/3) moist, dark reddish brown {2.9¥R

15t when chsbeé, tlay loam that approaches c?aV, moderate madium and fine angular blocky: srlrkv
firm moist; few coarse and medium,
¢
ua!

common fine tubylar pores; thin, nearly continuous !n
har d ¥n concretions: noncalcarsous: EC(1:1) 8.2 d%m;
10) 5.3 {3ample No, Yee2- 21,

i”gs an pad Farns omman to many soft and
smooth boundary; pH{H:

ark reddish brown [2.5YR 274} moist; clay loam that approaches ¢lay; weak medium subanqular blacky;
t*rky nlastic, firm moist; few coarse, medium and common fine tubular nores; thin very patchy clay
on ped faces: few fine Mn ronrret%cns; few krotovinas: noncalcareous: EC{1:1) 0.2 d8/m; few fine
- giffuse smooth boundary; pHiH20) 4.8 (Sample No. ¥CC2-3)

e
{b tb‘
'~<

m LT e N

rown (2 8YR 3/4) moist: clav loam that aporoaches ¢lay:
log tickv, plastic, friable to firm moist; few fine tubular por
3ces; noncaleareous: ECI1:t) 0.2 d8/m; very few fine roots: pH{H20) 4.

weak, medium anf fine subangylar
s thin notchy clay cutans an ped
8 (Sample No, YCL2-4),
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA {PEDON 8)

! : X POTEITURE bopR{1:1) ! ' Ruch. cations (meq/100g) ' CBC | Bage |
hab No. Samplel Depth | ----- JEEEPEE IEEEETE femeneent ! ! L(meq/ | sat |
Lo "o Ne ! fcml 'Sand | Silt ) Clay | Clagg lemeeesieweene R I AN LI i S S § B
f f I SRS SANTNS TRRN NG T O VR0V ECL (fdS/m) [ Na | K0 Ca | Mg AL DR I ;
L b o o vo o U v e [ ! - | B, I B b o e b o e o [, LI F o b oo oo t___‘!_‘_,ﬁ ______ %u___‘_"_i
' i i i & i i i ¥ b i H i 13 3 3 i
VABB5/90 VL2101 S BT ALY B0 AT 418 DLIT I0LRE LB P 088 0 140 ond ) omd 13970 139,67
TIB06/900Y00I-2118-80 0 20 K4 34T BinL D BLZE L 4.3% ) 0UL6 D084 TLL2E NIBLRY D 8% Doad | ond 127070 18044 )
PORDT/ADIVOC2-TIR0-128 ¢ 20 BB U B2 L 0 AR U 3T 001R 0BG L DR D 8.RT D 282 ) ond | ond 44LRD 12537
CIROR/G0IVOC2-4 12517040 1 2T Tt 0 H T TR D TR LT3 R T0 ) RT8  125 L ond Dond 13EL4D 301D
. X : : X ' ' X Ritractable micro- i Soluble cations ' Soluble anions ;
‘Lab No,'Sample! Depth [Drga.!Tetal [Avail | Avail | nutriepts {ppa) k {meg/1} ! fweg/1} !
. CoHe ) feml Matto N0 P LB eeeees prmmme R ety jre - [ (e [smm e e [ [rmmne
! : ! D% XD ilppa) ) kg/hal Fe D Mn 0 In (Cu U Na o KD Ca | Mg 003 D BCOZ U C1 S04
T o e Vo won b vmammm P o o we b mmm b o | Do o L T e o o | LR, D oo e Vo e k-"'t“‘-( """" b o oo o e wom o H
P ' \ ¢ § f i B i i ¢ ¢ i v ¢ 3 ¢ i B
(2605/9009002-110-18 IS PR VA DR R BR Y O L RRD R U7 B3 U R P S S U5 S S N % UM § SN 4 S 4 JEME SN SR & SN % S
TIRORFO0CVCOD-2 V1580 345 U 0,23 0 130 344,30 1247 (2942 0 040 1T AE L okr ) tr b by Ltp Dokr o ke 0 tr 0 tr
VRROT/ODIVCOATR0-128 CRR4 TGI8 T 128 120000 0 T.02 12987 0 DI DT tr oy ke 0 tp Dtrltr ! otr o tr ) o tr |
PIROR/ADTYOM2. PR TTRe T 3T P 0% D BERS D 32T D B9 008 TORT L oer 0 tr L fr Ut ltr o otrofofrologr
X Water Content (%! ' Abbreviatians:
b o 1 "~ - Vo e mmwwo -
t ¥
Ik IR ; thvail ! nd = not determinad
'densi, Char ‘15 bariWater | tr = fraces
glecm! 0.1 bal{R.C.10 3 ber [PV PiCapaci, F.0 = Field Capacity
----- fommmma e e e e P.¥.P = Permanent Wilting Point
JTEONAT 4 MT1E 3167 10494 16018 $ifL = Silty Clay Losa
02 048,03 13739 1 33,07 126,38 111,01 0 810 = §ilty Clay
AL TERL28 139028 0 3280 26,71 (128 y z Clay
nd 0 oad | ad ad Vo ond K paR = parts per million
meq/1 =z milliequivalents per litre
48/8 = deci Siemans per metre
{equivalent to mmho/cm)
meq/100gz pilliequivalente per 100 grams of soil
g/eem = grams per cubic centimetre
{n = Centimefre
Ha z Hackare
oEe = Cation Bychange Capability
RC z Blactrical Conductivity
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ANREXE C - APPENDIX 1

PEDON 9 (Site No. ATC3)

LOCATION:  About Skm NW of Aqut village {about 750m west of Tilili-Agut main track) in West Gojam Admn. Region, on the top
of 2 high ridge; aporox. soardinates 100 §1.7'N and 370 Q7.4'¢,

LANDSCAPE CHARACTERISTILS:

Landform and physiographic position: Gently sloning (5-8% slope) eroded part of an old plateay remnant; slevation
about 2,570m ams!,

Soil parent material: 0ld mixad river alluvium/qlacio-fluvial depasits originated probably from weathared basalt.

Present land use/vegetation cover: Arahle land [harvestad barley field) used for rainfed cultivation of mainly
taff and harly:  about 5% surface cover of stones and about 5-10% area with bare (weathersd} rock
syrface,

Present erosion status: Moderate to servers sheet. ril) and gully erosion,

Drainage conditions: Externallv well, internally moderately well drained,

FA0 soil classification: Humic Alisals, rudic phase,

PROFILE DESCRIPTION

A 0-18/28¢cm Yary dark reddish brown {5YR 2/3) moist; loam; massive to very weak granular: siightly sticky,
siightly plastic, friable moist; noncalcarsous; EC{1:1) 0.1 48/m; common medium, many fine and very
fine roots; clear smooth houndary; pH{H:0) 8.2 Sample No. ATC3-11.

8t 18/28~50cn Varieqated, dark reddish brown (2.5YR 3/8) and very dark reddish prown (YR 2/3) moist: faw fine
digtinct black mottles: clay: weak madium and fine anquiar blocky; sticky, very plastic, firm moist,
very faw very fine Mn concrations; noncalearsous; ECIT:t) 0.1 48/m; few medium and common fine
roots; pH{H:0) 5.4 {Sample No, ATC3-2)

8tyq 50-1200m+ Dark reddish brown {2.8YR 3/8) moist, common fine and medium oprominent black mottles; clay:

3/8)
few stones/boulders: few fine Mp concretions; noncalcarsgus: ECLt:t) 0.1 48/m; few medium and common
fine roots; pHiHzD) 5.3 [Sample No, ATL2-3).

-

Remarks: Th avating 2 pit to about 80cm depth and augering below: could not be augered
b
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ANNEXE C ~ APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 9!

‘ ' t ' O TERITHRE CopRiL 1Y : ! Exch, cations {meq/I00g! " CRC U Bage |

Lay No.!Sample’ Depth e---- [ [ (e | ; f Tlgeq/ | osat

: C He L (cml iSand | 8ilt ) Clay | Clagg [eeee-- EEEEED AR R EETEE [~ Jommnn- jmm——- N TECEEHR 17 S S 3 B

! f RS SRS SRR PR HCL {dS/al pNa o K0 Ca 0 Mg DAL JH ! !

P e e o e o oo o b b o Vo D e e v e e b o o o . | b o o o b o e o b | I | R f.__‘i_._u_v ____________ i

i 3 + i N § ¥ ¥ { 1 ¥ i ¥ ¥ i ' ] i

CRRENADIATCI-TIO-1R/28 0 1T 0 RR T 2T 0 SEL VAT D420 0 010 S0LT0 08 UTLTE D 340 D oad ) ond 138,20 14490

PORA4/O0ATOL- IR/2R-R00 B T IR T RF 0 U RN 3T E D08 (0.85 016 (1048 D L0 L nd | oad 3333 14328

PRRAR/HATOI-T0501004 T bt 41T BT 0 S0 R0 AT 00T 0Ty 0t e D 2% ) ad ) ond 13E.8T D3RO

f ‘ X f j i : ‘ Bytractable micro- v Soluble cationg | Soluble aniony !

"Lab No.'Sanple) Depth  (Orga.!Total [dvail | Avail | nutrisnts (ppa) § {meq/1} | {men/l) :

* CoWe feml Matbo W D PR s e R it neeeee R EURIEE [-omeen [omneee !

t CU%D U (Y) tlppm! U kg/ha t Be ! Mn b On 0w lMa CE 0 fa Mg 001U HEOY 0l 0 snd !

D m o Vo [ S LN LN D T o e oo I SN L R LI F LI R SR b o - b o H

CIRAT/ADIATETLTO0-TE/8 (110 L 028 T 7038 0 RULRR TIZR0 D RST D DER 120 tr 0 tpo 0 Ep o trotro tro o fro fr
DUIR/IR-RONLLTE C 01R D RTE U ZBORE MILID T RSY L LB DLT0 L kr 0 okr 0 tr Dtr o) otrol otrootro ) tr
PURD-1204 TLUTA D 008 AR LR D 2740 0 BN 4T R4 DL7R D78 L b b tr (SRR S S S T S T

t;

F. ki pacity

PUW.D oz Perpanent Wilting Point

§if = §ilty Tlay

$ik : 3ilt loas

£ = Clay

pex = parte per million

meq/l = williequivalents per litre

d8/m = deci Siemens per sefre
laquivalent to mmho/cn)

meq/100gz millisgquivalents per 100 grams of soil

g/cen = gramg per cubic centimetre

n = 0 £

e =
I e

3

f

1EG <0
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PEDON 3a {Site No. AICA)

LOCATION:  About 4.8 km NW of Agut village {about 500m West of Tilili-Agut main track) in West Gojam Admn,

steep slope of 2 high ridge; approx. coordinates 109 51.8'N and 379 87.5°¢,

LANDSCAPE CHARACTERISTICS:

Landform and ophysiographic position: Moderately steep {15-20% slopes! colluvial slope below an old plateay

regnant: elevation 2 580m ams!,

Region,

ANNEXE C - APPENDIX !

Soil parent material: Mainly mixed colluvium derived from the glacio-fluvial deposits of the old plateay,

Present land use/vegetation cover: Mainly grass land probably under long fallow after cultivation;

cover of grass; 5-10% ares coversd by bare rock surface and stones,

50-70% surface

Present srosion status: Very severs shset rill and qully sroston; 15-20% area occupied by deep (3-4m) gullieél

Drainage conditions: Externally well internally moderately well drained.

FAQ soi) classification: Rudi-Rhodi Haplic 4lisols, sloping phase,

Ap 0-10cnm Dark reddish hrown [2.5YR 3/5) moist and dull reddish brown (YR 4/4) dry;
granular; slightlv sticky, onlastic, friable moist, hard dry; noncalcarsous; EC(1:1) 0.1 d%/m; few
sedium, common fine roots; gradual smooth houndary; pH{HaD) 5.3 [Sampla No. ATC4-1)

5.3 {Sample Np, ATCL-D),

hrown (2.5YR 3/8) moist: clav losm approaching clay: moderate medium anqular bl
i st, very hard dry; fey krotovinas; thin patchy clay cutans on ped faces;
noncalearsous: EC{1:1) 0.1 4%/m; fow fine and medium roots;

BT2 25-100cme Dull reddish hrown [2.5YR 4/5) moist; clay; moderate mediym and fine angular blocky; very sti
very plastic, vary firm moist  common fing Fe-Mn concrations; noncalcareous; EC{1:1)
fine roots; pH{Ha0) 5.5 {Sample No. ATC4-3),

Remarks: The soil was described and sampled by exposing frash profile from the side of a qully.
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ANNEXE C - APPENDIX 1!

LABORATORY ANALYTICAL DATA (PEDON da)

f ! ! TR ITURER CopH{Ee! E f Bxch. cations {meq/100g] ' CRD | Base |
‘Tab No.!Sample! Depth |--e---w--e- jrommae foremnen | : i '{aeq/ | sat |
Lo " Me ! f{cml Sand ! $ilt | Clay | Class [----e- frmmenn O D Rl B fromne- [mmen- Peeeefaeaat 100 (YD
o 3Dl L 0 L MdS/a) DNe DRl ca Mg LALUE LD
L v m | R | [ F oo b o e we o b e | SR Vo mmonwm U ommmmm LI | I b o o Vo e e boamwem e w Vo e o t
i i i ' ¢ ¢ i i 3 ' i i t § i t i 1 i
PRRAE/G0ATCA-110-10 P 3T RGN RAT U 3R 008 105 D 030 (10,88 | 631 | nd | nd (42,00 (42,85
PORAT/QDTATOA-2UI0-25 0§ 230 Tt U AUE8 U RAT L 007 1050 1 020 910 ) 268 | nd | ond [40.01 (30,53 ]
PRRAR/900ATCA-TI25-1004 L 1 100 B% Lo U508 PSS L D06 10,61 ) 0015 9.2 1 2,23 [ ond | nd (33,88 (36,19 ]
i : i t i : I ! Rxtractabls miero- ' Seluble cations : Soluble anions f
‘Lab No.'Semple’ Depth (Orga. Total ldvail [Avail. | nutrients (ppal X {mag/1} § lmeg/1) !
{ i '

! DN b fem) Matto M B0 K feeeees preee (Tmmmmmeemees jm=me it jreeane R pmeeee aIREEE ;
: ! ! Pyt lyy lppel Dkglha ! Fe D Mmoo In ) Ceo N K Ca U Mg (003 D RCOD D CL D04
LR L. | LR L R D ot - . D e e camm e b L T o e Do L_"__!_'__‘ ‘‘‘‘‘‘ b e e LI, i
i i t t ¥ t B I t b H t i i H + i i t
V2R4E/90 ATC4-1 010 SV SR O Y SR I KO U DE XA DET IR SO L RS U0 N 00 N S SR 4 NN % JENE 4. J S L QU SR € SR
PORAT/O0UATCA-2010-25  V1RE U 01D T 332 0 32013 0 T2 P g 0 032 0040 kr D oty | e kr oy tr ) trop o tro )t
DIRAR/G0 ATCA-3 125100 (D78 L DLDF U TLIR D 21044 ) 2083 0 7082 0 0,21 j0.25 ) tr o tr ) fr Ltrotr ) otr oo trootr o)

Ahbreviations:

nd = not defermined

tr z traces

R0 z Fiald Capacity

PW.P = Permanent Wilting Point

N :!Vlay

3.1 = parts per aillion

meq/1l = ailliequivalents per litre

d8/a = deci Siemens per metre

fequivalent to mmho/cu)

meq/100¢g= milliequivalents per 100 grams of soll

glecem = gramg per cublc centimatre

Ly = Qentimetre

Ha : Heodare

LEC = fation Bychange Capacity

EC : Rlectrical Conductivity
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ANNEXE C - APPENDIX 1

PEDON 10 (§ite Mo, ATCI)

LOCATION:  About 2.5ke NW of Agut village (about 80m S¥ of Tilili-Agut main track) in West Gojam Admn. Region, an a very
gently sloping cultivated tract of land; approx. coordinates 108 51.3'N and 37¢ 08.5'F.
LANDSCAPE CHARACTERISTICS:

Landform and physiographic position: Very gently sloping (2-3% slope) old alluvial terrace, about 200m away From
the terrace margin; slevation 2, 485n ams!,

Soil parent material: Mixed river alluyium probably with some admixture of volcanic ash.

Present land use/vegetation cover: Arable land cultivated for mainly maize, barley and horse beans: common
hedgerows along field boundaries and tracks.

Present erosion status: $1ight sheet/rill erosion; few rills and shallow qullies formed from tracks.
Drainage conditions: Externally well, internally moderately well drained.

FAO soil classification: Umbri-Humic 4lisols.

PROFILE DESCRIPTION:

Ap f-13cm Dark brown (7.5YR 3/3) moist; loam; weak fine granular; sligntly sticky, slightly plastic, very friable
noist; very few fine tubular pores; noncalcarsous; ECU1:1) 0.1 4S/m: common medium and many fine roots:
clear smooth boundary; pH{H:0) 5.0 (Sample No. ATC-1)

A8 13-50¢cm Brownish black (7.5YR 2/2) and black [7.5YR 2/1) moist; clav loam that apnroaches clay: weak medium
subanqular hlocky bresking into fine granular: sticky, plastic, very friable moist; few fine and faw
medium tubular pores; noncalcaregus; ECI1:t) 0.1 dS/m; few medium and common fine roots: gradual smooth
houndary; pH{Hi0) 4.8 {Sample No. ATCI-2),

:1 50-Tocm Yery dark brown [7.5YR 2/3) and dark reddish brown [5YR 3/3) moist; clay loam that approaches clay: wesk

medium subangular blocky breaking into fine qranular; stitky, plastic, friable moist; few fine and few
mediun  tubular pores; few intillings of reddish brown and black material; noncalcarecus: ECI1:1) 0.4
d8/m; few fine roots; diffuse smooth boundary: pH{H20) 4.9 (Sample No. ATC1-3).

LK
£
.
Ed
Loned
£
[==3
%
L4
=

Dark reddish brown (5YR 3/4) moist; clay; weak medium subangular blocky; very sticky, very plastic, firm
moist; few medium and common fine ?ubu ar pores; few krotovinas; few infillings of reddish brown and
black material, noncalcareous; EC(1:1) 0.1 dS/m; few fine roots; diffuse smooth boundary; pH{H:0} 5.0
[Sample No, ATC1-4),

Bt2  85-200cm+  Dark reddish brown (5YR 3/§) moist, common medium very fine faint reddish brown mottles below 150c¢m:
clay; moderate medium and fine subanqular blacky; very sticky, very plastic, firm moist; few fine tubular
pores; very thin patchy clay cutans on ped faces; many fine and medium Mn concretions: noncalcarsous:

ECIT:1] 0.1 d8/m; vary few very fine roots; pH{H:0) 5.2 {Sample No. 4TC1-5).
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ANNEXE C - APPENDIX 1

LABORATORY ANALTTICAL DATA (PRDON 10)

X ! ! T REITORR CopH{nt) X ! Rrch. cations {meq/100g) i CBC ! Bagse |
(Gab No. Sample! Depth |----- R emmnns feoeones ! ! X “laeq/ | sat |
b PoMe ! {cml (Sand | §ilt ! Clay | Clagg !e------ famnne i DD R AREET frm R Fmenee Powmatoeest 100g 1 (X))
iﬁ 1 3 SRS SANES SRS I 820 [ RCL [(dS/m) | Ma | K | Ca | Mg AL H | f X
o e on e e o b Voo | N LI | I, D | b o | b oo [ L | I \-_‘_!-_‘_i ...... o v e o 4
H § i H ¥ H ' i i i i H i { i i i i H
ARIB/G0TATCI-I0-1Y L % 0 BE L 25 ) SIL o 485 D 41200 D08 MOLRD UTL0R 1054 13T U oad ! ond 136,77 ! 39,08 )
PABIE/SOUATCI-20I3-80 0 31 48 0 BD D SIC L 48D ) 1% 008 TLL20 (0080 112010 P 4024 ) nd | ond (14,08 '130.60 !
ARIT/ROATOL-NIE0-T0 1 D 38D B0 p ARE D120 0,07 1072 10094 (10018 0 2,95 D oad ! ond '37.27 ) 3068 !
CBIRJOOTATCISNTO-BE D20 38 RY L 0 L 503 D409 0 0,10 1073 IL 00 L 3.9 284 ! nd fond 135.27 4954
DBIQVGOIATCI-RIRE-200+ ) D0 260 T30 0 B2 0 ABE L D09 C0.R0 'O.R4 'ITRE D 248 ' ond ! ond 38,00 ! 4 93¢
: ! : Brtractable micro- ¢ Saluble cations ! Soluble anions X
‘Tatal jAvail, [dvail, ! nutrients {ppal ﬁ {meq/1) : (meg/1) !
L O [rmmee- [Tmmmmmmnene [ [ femmne- R REEEIEEEEEE [mmmemes frmeeen i
(%0 lppm} | kg/ha | Fe ! Mn 0 In Cfu D Na DR 0a Mg 003 BOOY Ll 804!
------
3200 BLO1 TI40.80 T 3B0 IBTT L 0LEROILLIE Dtro tro ot ofr tpoigr b obro 0 okr 0 otp !
(YR T D UL A T VAR P T B 0 I 0 S S & S+ S S BN S S S TR T
S P C IR NP SR T N 0 DT O0 A I DL B 4 SN S NN SR & SN 4 S & JUNP U # SRR £ S
T N AL N T 1 A OO0 D 0 1) 4 S 4 S S S S S & S § SEN & S
S O L ST T OO S A OO O JR | BT B S 5 SRR 5 S S N S S £ S S R
! f Water Content {%) ' Abbreviationg:
4 LT b e amamma e an -
Denth (Bulk | D033 | thvail ! nd : pot defermined
el 'dengi! "bar ! ‘15 bar !Water ! tr : traces
glecwi0 ] bal(R.01 S bar [{P.W.P) ! fapsci! P00 = Field Capacity
------------- fmmmen e e e e ) PY.P = Perpanent Wilting Point
-1 (0L8T IRTURE M8 D BT T BRLT0 1R, SiL = 8ilt Loan
! RLLID 40 AT L2061 g Clay
; ! $ §ilt
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LOCATION:

ANNEXE € - APPENDIX 1

PEDON 102 (Sample Wo. ATC2)

About 3.2 km NW of Agut village (about 50m SW of Tilili-Aqut main track) in West Gojam Admn. Region, on a sleping
side of the river; approx. cocrdinates 109 §1.4°K and 370 08.1'F,

LANDSCAPE CHARACTERISTICS:

Landform and physiographic position: Sloping to moderately steep, upper parts of a terrace escarpment/marqin with
5-15% slope: elevation 2, 500m ams!.

Soi1 parent material: Mixed river alluvium probably with some admivture of volcanic ash,

Present land use/vegqetation cover: Mainly grassland, part long fallowed after cyltivation; 90% surface cover of
qrass; 5-10% arez coversd hv stones/houlders.

Present erosion status: Severe sheet, rill and qully erosion on the exposed parts, mainly along the cattle tracks.
Drainage conditions: Externally well, internally moderately well drained.

FAD so0i) classification: Umbri-Humic 4lisols, sloping phase.

PROFILE DESCRIPTION:

ah

X3
or

0-35/45¢m Dark hrown (7.5YR 3/1) moist; clay loam; weak coarse subangular blocky breaking into fine granylar;

sticky, plastic, friable moist; few medium and few fine tubular pores; noncalcarsous; EC{1:1) 0.1
d48/m; many fine roots; clear wavy boundary; pH{Hz0) 5.0 (Sample No. ATC2-1).

18/45-0cm Dark reddish bhrown {5YR 3/4) m01 clay: moderate medium and fine subangular Ddlocky; few fine
*1hula pores; thin natchy clay curans~ common mediym and fine Fe-Mn concretions; few pebbles [of
basalt] at lower depth: noncalcarecus: EC{1:1) 0.1 48/m; few fine roots; clear smooth boundary;
aHIH:0) 5.5 [Sample No. ATC2-D)

30-2002m+ Dark reddish arown (8YR 3/4) moist, many distinct raddish brown and prominent dlack mottles; clay;

moderate fing subangular h ocky: few fine tubular poras; thin discontinuous clay cutans; many medium
and fine Fe-¥n concrations: many partially weathered stgnes and pebbles; noncalearecus; EC{1:1) 0.1
48/m; no roots; pRiHa0) 5.7 Sam le No. A?c9 3.
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 10a)

! ! : COTREITURE 1S 0 & B ! Rrch. cations [meq/100¢) ! CEC ! Bage |
iLab No.Sample| Depth |----- amm e bewmaan fremmeen ! | i tlmeq/ | sat |
. © Mg ! fem) Sanpd ! Silt ! Clay | Clagg lee--e- [ I ERR R ARTETE femmnee R femmenn M L1 M 1 I
: Co SRR T L B0 L ECL ((dS7e) [He ) K1 Ce Mg JALGE G0
[ Vo § s . e T D U b b S Ve Vo U S B S oo ¢
i T i i 3 i 1 t i i H i § § i i 3 ¢
D6A0/90TATC2-10-05 /45 1 9T B8 L 430 GHOL L A95 D A0 L D10 077 L 0.80 L 950 0 208 | ad | ond 13449 13804 )
CIRAT/00ATOI-R AR ZAE-00 0 L 28 1T 0 D RRD U B0 Y D08 POUTR 0.2 L 088 | 16T | ond | ond [36.46 13714
DARA2/900AT02-3190-200 1 5 0 4T R P OSEE D BIY D SXR L B.0R 10,01 0 0,42 11027 ) 2084 [ ad fond (16,64 84,98
! ' : ! ' ! ! Extractable micro- . Soluble cationg ' Soluble anions !
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1 H i t i 3 1 i3 ¥ i 1 1 i t t H 13 t 3 H
COB4D/G0TATOZ-TI0-05/40 1R 48 U 020 U 418 VIRRLTO VARLR0 JLAIT D 040 00T tr b tr ) fro bk tfrg Ero ot tr
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tr = trgces
F. s Fisl

g per milll
liequivalenty per litre
ar me
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neq/100¢= ailliequivalents per 100 grams of soil
g/eem =z gramps per cubic centimatre
Ca z fentimetre
Ha = Hectars
CEC = Cation Hychange fapacily
£ = Electrical Conductivity



LOCATION:

LANDSCAPE CHARACTERISTICS:

ANNEXE C - APPENDIX 1

PEDON {1 [§ite No. JGC1) i}

About 3 km WSW of Jiga town {along a NW-SE track originating near the Finote Selam-Jiga main road bridge of Leza

river! in West folam Admn. Region, on & flat cultivated tract of land; approx. coordinates 10¢ 39.3'N and 378
21E, i

Landfors and physiographic position: Flat highest terrace within the alluvial plains with <1% slope; elevation
1,880m amsl,

Soil parent material: Wived river alluvium probably with some admixture of volcanic materia) [ignimbrites).

Present land use/vegetation cover: 4rable land used for cultivation of mainly maize and teff; no stones at
syrface,

Present arosion status: No or stight sheet/rill arpsion; no rills or qullies evidenced.
Drainage conditions: Ewternally and intermally wall drained.

FAQ soil classification: Molli-Humic Blisols.

4P 0-25cm Dark reddish brown [2.5YR 3/2) moist,brown (7. 5VR 4!6} dry; clay loam; weak fine granular: sticky,

slastic, very frighle moist, hard dry; few fine tubular pores, noncalcareous; ECI1:4) 0.2 dS/m; common
medium and many fine roots; clear smooth boundary; pH{H:0) 5.8 (Sample No. JGCI-1),

Bt! 25-85cm Dark raddigh brown (2.3YR 3/4) mo1st, clay loam that approaches clav: moderste wmedium and coarse
subangular hlocky, very sticky, very plastic, firm moist; common krotovinas; few fine and medium tubular
pores; thin patehy clay cutans an ped faces: noncalcarsous; EC{1:t) 0.t 48/m; common fine roots: gradusl
smooth boundary: oH{Hs0) 5.8 [Sample No. JGC1-2).

8t2  55-%icm Bull reddish brown (2.8YR 4/4) moist, clay losm that approaches clav: weak coarse anguiar hlocky: few

krctcwinas, very sticky, very plastic, fraab%e moist: few fine and medium tubular pores; thin patchy clay
cutans on ped faces: noncalcarsous: EC{1:1) 0.1 d8/m; few fine roots; diffuse smooth boundary; aH 0]
0 {3ample No. JGCI-11,

Bt 33-140cn Dull reddish brown (2.5YR &/5) moist; clay loam that approaches clay: weak coarse angular blocky; few

insect casts; very sticky, very plastic, frishle moist; few fine tubular pores; thin very patchy clay
cutans on ped faces: noncalcaregus; EC(1:1) 0.1 dS/m: few fine roots; diffuse smooth boundary; pH{H:0)
5.1 [Sample No. JGCI-41,

Btd  140-200cm+  Dull reddish brown {2.5YR 4/4) moist; 03_x_jga weak coarse angular blocky, few krotovinas; sticky

nlastic, friable mcis o thin very patchy clay cu ans on ped faces; few fine Fe-Mn conrratsons increasing
with depth; noncalcarsous: EC(E:1) 0.1 dS/m: few fine roots; pH{Hz0) 5.3 {Sample No. JGC1-

152 BRACAP1T WSF



ANNEXE C - APPENDIX 1

LABORATORY ANALTTICAL DATA (PEDON 11)

o e e e e W oW W e T T e T e N W O R W e e e e e e W e e e M e R G om  WR  e U R A FR RTR R  R e e e G G N W S e e e R oW e
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‘Lah No.'Sample’ Depth ----- famenan feemn s § t i laeq/ | sat |
E © Mo b lem} !Sand | Silt | Clay | Clagg jeeeese- fremm NSO R REREEE frmmn- jemmen- jemme—— Pemesleeend 08¢ 0 (%)
! i f T SRR E SN S § B LOHI0 D RCL ({dS/m) [ Na | K Ca | Mg (AL B ; :
[ S [, [ P ommm—e [ (B [ [ b oemmmm. [ [N [ b [ SR S [ t
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2827, TUR5-03  OORR P 010 P BTY P2GTR0 0 643 D 48R 0 DAL 0RO ey o kp 0 kr Db btr otr U otr b tr
12828/ TORRTSE NI LI DN L S 6 VAL 1 £ ST 1 S DO K R O AN Y A 4 ST £ S 4 S 4 S S S S S S+
2 SULE0-200410 .82 1 008 002 ROLRD U 108 L TR L BSD 104D ) by 15 SN S S & S SR ¥ N S &
! ! ! X ‘ Water Content (%) f Abbrevistions
; - ¥ H i B o v o o o e ammmm
1 t i i i 1
"Lab Wo.|Sample) Depth |Bulk | R ! ‘hvail ! nd : not determined
! VoMo U leml ldensi) 0.0 ! bar | ‘15 bar Water | tr : traces
' X ! 'gfoca! bar {RCUYL 3 bar [IPUW.P) Capac, B0 = Field Capacity
[ s e fonn yammee- femmeen fmmmmeen R fmemen- X B.W.P = Permanent Wilting Point
VARZE/Q0IIG0I-110-25 .77 UR1L00 U3RLRZ 0 31LB9 L 246D (14022 $iCL = Silty Clay Loan
PRIR2R/Q01IGOI-21 2580 TTUTL LBLODR 4R ) 35014 0 10078 11085 £ z Clay
PRRRT/A0IGCT-2IRESGT 10 02 T49.4% PORLRR L 32N ) 28,98 872 pax = parts per million
VRRIR/SOTIGCI-4193-140 0 ad 0 nd | nd | nd | nd | ! meq/l = milliequivalants per lifre
A2%/Q01IG0TLATTAG-2004) ad ) nd L nd | ad | ad ! : 48/a = deci Sismens per ametre
--------------------------------------------------------------------- fequivalent to amho/ca!

geq/100g= millisquivalents per 100 grasg of goil

g/vem = grams per cubic centipefre

Cm z Ceptinabre

Ha : Hectare

CEC = Cation Bxchangs Capacity

3 = Blectrical Conductivity
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ANNEXE C - APPENDIX 1

PEDON 12 (Site No. Jgc2)

LOCATION:  About 3.5 km WSW of Jiga town (along & NW-SE track originating near the Finote Selam-Jiga main road bridge of

Leza river)

in West Gojam Admn. Region, on an almost flat tract of qrass land: approx. coordinstes 10 40.2'%

and 370 20.8'F.

LANDSCAPE CHMARACTERISTICS:
Landfors and physiographic position: Almost flat basin within the alluvial plain; few microbasing in some parts

fgilgai microrelief); 1-1.5% slope; elevation about 1 880m ams),

Soil parent material. Clayey river alluyius probably sixed with volcanic ash.

Present land use/vegetation cover: Mainly grass land with >90% surface cover of vegetation; no bushes; no stones;

3 fow low hummocks associated with microdasing,

Present erosion status: No erosion evident at the site due to thick grass cover but few shallow qullies seen

towards the lower parts.

Drainage conditions: Moderstely well to imperfactly drained.

FA0 soil

PROFILE DESCRIPTION:

ih O-15cnm

Begt  15-40cnm

40-T5¢cm

Rx

W
I

3

Bvgd  73-110/130cm

Bugd  11D/130-145¢em

Bwgh  145-17Rcms

Remarks:  The snil

classification: Mazi-Pelli Eytrig vertisels.

fGrey [5Y 4/1) moist, many medium and fine prominent reddish hrown mottles; clay; massive; very

sticky, very plastic, very firm moist; few fine tubular pores; noncalcarequs; EC(1:1) 0.3 d§/m;

common fine roots; clear smooth boundary: pH{M20) 5.3 (Sample No. JGC2-1)

y (2,87 4/1) moist; common fine distinct vallowish brown and many mediym distinct black

lay: moderate medium 4nd coarss angular b?ock;, fow sarth worm casts; very sgicky, very
i

Tlowish gre
tla
ry firm moist; few fina tubular pores; many pressure faces/silkensides: noncalcarsous;
g
!

g*?*ac
plastic, Ve
E“f?:f, 0.3 48/m; few infillings of topsoil material; common fine roots; qradual smooth boundary:
pH{H20) 5.4 [Sample No, J6C2-2)

Yellowish grey (2,57 4/1) moist, many medium distinct raddish brown and blacks mottles; clay:
soderats medium anqular blocky; few earth worm casts; very sticky, very plastic, very firm moist: no
tubular pores; many pressurn faces/silkensides; few fine soft Mn concretions; nomcalcarecus; EC(1:1)
0.3 45/m; few infillings of topsoil material; few fine roots; qradual smooth boundsry; pH(Ha0) 5.4
{Sample No. JBC2-3).

12} moist, many medium and fine distinct reddish brown and common coarse faint
tinct black mottles: clay; moderate coarse and medium angular blocky; very
¢, extremely firm moist; no tubular pores; many prominent intersecting
leareous: ECL1:Y) 0.4 d%/m: few fine roots; gradual smooth boundary; pR{Ra0) 5.3

Dark grayish vellow {2.3Y 5/21 moist;

"
moist; no tubular pores: noncalcarequs; o

lay; massive; very sticky, very plastic, axtremely firm
ng r

a0ts, abrupt/hroken houndary {not Sampled!,

Gray [8Y §/1) moist, many fine and medium black mottles; clay; massive; vary sticky, very plastic,
gxtremaly firm moist:; no tubular porss: common fine soft Mn concratéons, nonca Ecareaus ECf1i1) 0.4
43/m: no roots: pH{Ha0) 5.4 {Sample No. JBC2-8).

cks at surface or within the profile,  During drv season, the soil syrface
100 cover reduces o (70§,
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ANNEXE C -~ APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 12)
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ANNEXE C - APPENDIX 1

PEDON 13 {Site No. TLCI)

LOCATION:  About 10.5 km NE of T

iH
g flat cultivated tract

19 town (about 300m SE of the Tilili-Gish Abay main road) in West Gojam Admn. Region, on
of land within a basin: approx. coordinates 100 55 3'N and 37¢ 0.5'F.

LANDSCAPE CHARACTERISTICS:

Landforn and physiographic position: Almost £lat [1-2% slope} remnant of the old alluvial terrace within 2 broad
basin; alevation 2 560w amsl.

3011 parent materis]: Mixed alluvium probably with some admixture of volcanic ash,

Present land use/vegetation cover: fGrass land (fallowed) with >80% surface cover of grass; many hedgerows along:
the fiald boundaries.

Present erosion status: No or slight shest/rill erasion,
Orainage conditions: Fxternally moderately well internally imparfectly drained.
FAO soil classification: Umbri-Humic Alisols,

PROFILE

=g

ESCRIBTION:

ip 0-12¢m Brownish black {7.5YR 2/2) moist; loam; weak fine granylar; slightly sticky, plastic, very frianle
moist; faw fine tubular pores; noncalcareous; ECU1:t) 0.4 dS/m; pR{MaD) 4.4 {Sample No. TLCI-1).

B 12-52¢cm 8rownish black (7.5YR 2/2) moist, common fine distinct reddish brown mottles in lower part; loam;
weak Coarss subangu ar blocky breaking into fine granular: few krotovinas; slightly st c&y nlastic,
very friahle moist: few medium and common fine tubular pores; nonca¥careous, ECI1:1) 0.03 4%/m,
common fine roots; gradual smooth boundary; pH{H:0) 4.2 [Sample No, TLL1-2).

Abg B2-Tdcm Dark brown [7.8YR 374) and bright brown (7 5VR 5/8) moist, wmany fine faint reddish hrown and common
mediue distinct hrownmish black mortle es; silty clay loam: weak medium and coarse subangular blocky;
sticky, plastic, frisble moist; few medium and many fine tubular pores; many tongues of material
from the ypper horizon, ncnra7rar°0us; EC{1:1) 0,02 dS/m; very few, very fine roots; abrupt smooth
houndary: oH{H:20) 4.4 (3ample No. TLCt-3).

8thest 78-87cm vellowish brown [10YR 5/8) and bright reddish brown {2.5YR 5/8) moist, profusely mottled; silty clay
loam; massive; weakly cemented: sticky, plastic, very firm moist; few fine tubular paores; many
{about 80%) medium and coarse Fe-Mn concretions; noncalcarsous; Fcf1 11 0.02 d8/m; no roots; clear
smooth houndary: pH{H:0) 4.8 [Sample Mo, TLCI-4),

Bthes?  87-110¢n vellowish brown (10YR 5/8) moist, profusely mottled: silty clay loam; moderate emedium angular
blocky; sticky, ,3astzc, firm moist; few fine tybular pores; thin patchy clay cutans on bed faces;
many [ahout 20! medium and fvne Fe-Mn concretions: noncalcarsous: Ecli:1) 0,04 48/m; no roots;

clear smooth houndary; pH{H:0) 4.7 [Sample No. TLCI-§).

Bthg! 110-13%cm Bright reddish brown [7.5Y

moderate coarse angular b

fine Fe-Mn concretions; non
§ {Sample No, TLC1-8),

5/8) and greyish yellow [2.5VR 8/2) moist, profusely mottled; silty clay:-
ocky: sticky, plastic, firm moist; no pores; thin patchy clay cutans; few
ral

y
lacky;
teareous: ECL1:1) 0,08 d8/m: no roots; clear smooth Doundary; oHiKa0)
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Athg?

¥

Bthgd

135-150cH

150-200cme

ANNEXE C - APPERDIX 1

Yariagated, bright reddish brown (5Y 5/8), grayish vellow {2.5Y 8/2) and brownish black {10YR 3/2)
moist, profusely mottled; silty clay; moderate medium and coarse angular blocky; sticky, plastic,
very firm moist: no pores: common fine Fe-Mp concretions: noncalcarsous; EC(1:1) 0.08 dS8/m: ne
roots: clear smooth boundary; oH{H:0) 5.0 {Sample No. TLCI-T).

Dull reddish brown {SYR 4/4) moist, profusely mottied; clay; weak coarse angular Dblocky; very
sticky, very plastic, axtremely firm moist; few fine tubular pores; moderately thick ¥n coatings on
ned faces; common fine and medium Fe-Mn concrations: noncalcarecus; EC{1:1) 0.1 d8/m; no roots,
gH{Ra0) 5.5 [Sample Ho. TLCU-8).
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 13)

I Z | OTEITULRER CopRlI L | § Bxch. cations {meq/108g) LGRS Bage |
'Gab No. 'Sample! Depth l-e--e- Lemeees Jmmenan fmmmmeee ﬁ | ; lmeq/ | sat |
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e L R R B B e e O B S
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VARBR 4D ITLOT-R 1 1ED 3004 10u TR VRS DS AE L 012 BT D 044 T3 D BUEL D md L ond (3450 0 BLL8Y
! X ‘ ﬁ : \ ! ! Bxtractable micro- ¢\ Soluble cations f Soluble anions |
'Lab ¥o.!Sample) Depth !0rga. (Total 'Avail,'fvail. | nutrients {ppa) ! [meq/1! | lgaq/t)
: coNoo [ lem] Matt, DN D P B leseee- [ {rmmmemeeaen- [memmen jrmem—- [rmmm—— R et [emmmnnn (meme-- ;
: f : Lyt Uty Ulppal kg/ha l Fe U Mn  In U fw ) Na ) KD L ! Mg 100Y O HCOY Y 01 PS04 !
B e e B head R e S e O
TR IR DAL D SR K RN DR VS O £ 4 0% Y1 S 11 % B SRS O £ T % N ¥ S 4SS & SIS 4 JUME S JUMN & SN 4 SR S
VIRED/A0ITLOL-2 ) 12-R2 AR S ARTE SRV U0 F A T TES SR & DTS 0. N I DO (7 S % S AR 4 SN 5 S S SN SN SR 4 S
PLLIER IR N TS BT IS S VN D F S BT B S T IR UL S O 1 S I S A o S S S # G % JUME & I & SN ¥ S S
LY TR M OF I E NN F AR L B0 S AR/ BP0 5 S 0 O P I O £ 10T S o S # S & SR % UM% JEME TS & UM 5 S
AL TAIAR T CLER VRV TR L S 17 SR D LN . OO A S A S0 0 S 0% 0 1 70 L T I S S R % SN 5 SR A SN # S S S
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PIRBR/ODITLOT-RIIR0-20040 AUB0 L 00D TLAL43 0 TOORY GRS D RTE L BORR 0UTR . tr ) ot obro tgr ity !t otp tokp b ogp

Abbrevisfions

nd = not determined

tr : fraceg

B0 = Field Capacity

P.W. Pz Permsnent ¥ilting Point

Sif z 8ilty Clay

£ = {lay

$il = §ilt Leanm

DAL = partg per ailiion

11 slent
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LOCATION:

ANNEXE-C - APPENDIX 1

PEDON 14 {§ite No. TLCS)

About 12 km NE of Ti1i1i town {about 400m SE of the Tilili-Gish Abay main road) in West Gojam Admn. Region, an 2
flat qrass land: approx. coordinates 149 55.8°N and 378 0.5'E,

LANDSCAPE CHARACTERISTICS: -

Landforn and physiographic position: Flat to slightly concave middle part of g broad basin with (1% slope;
alevation 2,530m amsl,

Soil parent material: Wixed river alluvium probably with some admixture of voleanic ash.

Present land uyse/vegetation cover: Mainly grass and With
£

>80y surface cover of vegetation; no  trses/bushes;
nerigheral parts of the basin rainfed cuitivateq f lay,

ed for mainly teff and harle
Present erosion status: Slight sheet/rill erasion; an old qully runs through the middle part of the basin,
Drainage conditions: Imperfectely [seasonally poorly) drained; ground water table at 105cm depth.

FAQ soil classification: Humi-Umbric Gleysols,

SROFILE DESCRIPTION:

&ht O-fcm Srownish hlack (7.5YR 2/2) moist, common medium and fine distinct reddish brown and black mottles:
lpap; massive to weak fine granular; slightly sticky, plastic, friable moist; few fine tubular
sores; noncalcareous: ECIt:1) 0,04 dS!m, common medium and many fine roots; clear smooth boundary
pHIHz0) 4.6 {Sample No. TLLE-1),

4h7 8-B5cm Light grey [10YR 7/1) moist, loam; wmoderate fine granualr; slightly sticky, plastic, very friable
noist:  common coarse and mediym. faw fine tybular pores; noncalcareous; ECIT:t) 0,04 48/m; commor
fine roots; gqradual smooth boundary; gHIHa0) 4.8 [Sample No. TLC5-2)

Ab B5-T8cm Brownish black [7.5YR 2/2) moist, common fine and medium distinct vyellowish brown mottles
silt loam that approaches silty clay loam; moderate medium and fine subangular blocky; sticky
"Ta<tz: frianle moist: common medium and fine tubular pores: noncalcarsous; BCI1:1Y 0.1 d8/m: fau
very fine roots: gradus! smooth boundary; pH(H:0) 5.0 {Sample No. TLCE-3).

Btpht  75-t80cme Yarieqated, brown (7.5YR 4/3) moist when crushed, profusely mottled with yellowish brown, reddis!

hrown and hlack: silty clay loam changing to clay helow 130 cm; moderate fine subanguiar blocky; fe
coarse, common medium and many fine tubular pores; noncalcarsous; many fine soft Mn concretion
helow 130 cmy EC(1:1) 0.1 dS/m; no roots; pHiHa0) 5.t (Sample No. TLCS-4).
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ANNEXE C - APPENDIX 1

; LABORATORY ANALYTICAL DATA (PRDON 14)

' ! i C O TRYITURE IR N! ! ! Exch. cations (meq/100g) CCRC ! Baze |
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VDBRG/GDITLCAA1RE-TE P8R g D08 D TR 0 I T 029 D TBT ) LR L ad D ond 137,63 ) 3010
CLRRO/GDITLOR4 TR 1304 TUoowp R L g0 R8T 380 ) 608 TLOT D 02T 0 T0T L 48R ) ad ) ond (35,91 0 36,09
Lo ; i X 1 ; : ; Rxtractable micro- | Soluble cations ! Soluble anions !
"Lab Ho.!Sample' Dapth 'Organ./Total !Avail. lAvsil, | nutrients (ppal | [meq/1! ﬁ (3eq/1] f
f poNoo femf (Mattert N 0 P ] B -neee- jemmme  RRRREEEED jammm=- e [ R [ jememen |
i } : Sy (%) iopm) Lkg/ha b Re 0 Mno ) In 0w ) Ma ) K Ca | Mg (003 ) HCOY L €D ) 804
b o D o e e o om | b o e 0w b wonm b mmm e b o= b ot e o e D o o oo | R b o | IR, £ mcme f e - t__._f‘____i ...... oo e b o oo oo ¥
t i 1 i i t i i B i % t ¥ t i § 1 i t H
V2E5T/90 TLOE-110-8 DORLIT O DR TIATT D QT A0 130G 030 0028 ) b b tro o ot L trobotr o trop ot Er
FOR5R/G0 I TLOR-2 8458 TR IR LR ST IAN T DU TANO b S S 0 R DU T OO N A 4 SR A ¥ SRS & N 4 S & S % S 4 SN 44
CRRRY/A0ITLOS-IISR-TR D DAL ¢ 0.0 4143 D AZR2 DU0URD D 310 ) 003030 ) kr ) tr b okp tr ltrg ot ) o tro 1 tr o
PRRRO/O0TLOS-41TR-1004 L LUBE D P TORY U RLLEE 12040 ) DT 83T I tr f ke 0 tro o tropfr) o tr ) tr 0 tr

Abbreviations:

nd z aot detersined

tr = traces

g.C = Field Capacity

P.W.P = Permanent Wilting Point

it = §iity Clay

§ih = 8ilty Lean

pam- = parts per million

peq/l = milliequivalents per litre

48/m = deci Siemens per metre

{equivalent to maho/cal

peq/100g= ailliequivalents per 100 grame of soil

gfcocm = grams per cubic centipstre

] = Centimefre

Ha z Hectare

LRC = Cation Exchange Capacity

EC z Electrical Conductivity
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ANNEIE C - APPENDIX |

PRDON 15 (Site No. FYC1)

LOCATION: About 4 ks NV of Pagta village (along Addis Kidame - Fagta main track, about 1.2 km RSE of Sigle Vohanmes church!

in West Gojam Adan. Regiom, on the sloping side of a ridge; approx. coordinates 11¥ 05,4'N and 37% 0.6'R.

LANDSCAPE CHARACTERISTICS:

Landfors and  physiographic Position: 0ld alluvial subterrace slope with 10-12% gradient; elevation
2,410n amsl,

Soil parent material: Nixed alluvium with some colluviua mainly originated from the glacio-fluvial deposits of the
upper old platesu surface.

Present landuse/vegetation cover: Mainly grass land (probably fallowed after long cultivation): about 5% surface
cover of stones/gravels; 60-70% grass cover.

Pregent erosion status: Severe sheet, rill and gully erosion; common patches of exposed soil surface;
gullies mainly developed from traditional criss-cross drainage ditches.

Drainage conditions: Bxternally well, internally moderately well drained.

PAD soil classification: Rhodi-Humic 4lisols, part rudic phase,

PROFILE DESCRIPTION:

AP

BA

0-12ca Yery drak reddish brown (SVR 2/3) meist, greyish brown (5YR 4/2) dry; clay loas; massive to wesk fine

11 0,10 dS/a; common medium and many

granular; few fine and medium tubular pores: noncalcareous; BC{1
1)\

fine roets; clear gmooth boundary: pH{H:0) 5.5 (Ssaple ¥o. FTCI-

12-40/%4¢ca Very dark reddigh brown [5VR 2/3) and dark reddish brown {5VR 3/1) moist: commen mediua and coarse

faint brownish black mottles; clay loss that approaches clay; weak mediua subangular blocky breaking
into fine granular; few kretovinas infilled with black, fine granular clay material; few coarse, common
pedium and many fine tubular pores; few fine Fe-Mn concretions: noncalsareous; BC{1:1) 0.09 d8/s; few
aedium and comson fine roots; clear wavy boundry; pR(H:0} 5.8 (Sample No. PTCI-2),

Bt2 §2-200ca+ Dark reddish brown (5YR 3/4] moist, common medium and coarse faint reddish yellow and brownish black

aottles; clay; wmoderate mediua and fine angular to subangular blocky; few coarse, common medium and
nany fine tubular pores; thin nearly continuous clay cutans on ped faces; wmany fine and meding FRe-Un
concretions; nomcalcareous; EC{1:1) 0.05 dS/s; few to comson fine roots; pH{H:0) 5.4 {Sasple No..
FIC1-4). '
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ANNEXE C - APPENDIX |

LABORATORY ANALYTICAL DATA (PRDON 15}

: | f COTREITURR CopRiL) ! ! Rych. cations {meq/100g] i\ CRC ! Bage !
Jkab N, (Samplel Depth l----- [eeee e RIRREELEE 2 t E meq/ | sat |
! v Kool femd (Sapd (811t [Clay ! Clagg le--e-- R RIS R RS [ jomree- jrmomes R 1111 SRS S

: ! RS SERENE SRR SO HIO O RCL ({d8/a) [ Ma o K fa o Mg L al U H O f f
prmm e jrmme- jrememeae e e [ [wmemmen e [ jrmmee- T [reme- [rem- jrmmee- B A RRhhh - f
VIBEL/ADIRTCI-1I0-12 Cood L BE L R ISICL D REY 41T 0010 J0.6E P0LED L3S D 29T ! ond ! ond Te1L29 U3RLST
VLRBL/GOIRTCI-ZTZ-40/84 Y L 48 1 B1 'Sl CROBE D A3T D D08 08 10088 D U2 P 43T nd D ond 4280 T35 40
VRGEIJODIRTCIATI62-2004 0 1 0 4T AL ISiE CEAD L A09 0 D0F (DLRD 0.T2 L RRD T 2 AT Uond v ond 12098 140,08
. ! X X ' ! X ' Bytractable micre- . Soluble catione ! Soluble anions :
(Lab No.lSamole) Depth Orga Total'svail! ivail ! nutrients fppa) § laeq/l) f {meq/1}
o voHoo D feml Matt, N P LB leeeee- (- R ikl frmene (mme— frmm- [reem e frmme-. fmemne ;
. : ? Pryy o) Ulppadl kg/ha b Fe 0 Mn 0 In U Cu U Na D R D fa U Mg ICDY U ORCOY 0l T g4
{rmmemee {nemen- Prmmmmees Lemmnn e L jemmmes Peeeens P e [ R frme- [ B TREREIE LI [ P Z
VABRI/BOIRTCI-1I0-12 LS E B 1 R RS 1.5 ST .2 DU | D S| DY I D0 S S N & SN & SR 5 S 4 S SN 3 SRR 1 S # S
PREGZ/R0TRTCI-2NI2-40/84 073 1020 TER JIB5.I0 P18 AT D 100 L 0023 1689 Dby 0 oty b otr Ltp btr o otr Dot b otr
ABRI/ADIRTCI-31A2-2004 (083 (0.89 1,90 113220 I0.62 ¢ BO8D 0 D27 BS® U otr b otp b obpo UEr ltp ol otr 0 tr L tp

ibhreviabiong

nd = nat determined

tr T trages

B.L z Fiald Capacity

WP = Permanent Wilting Point

§10L = 31ty Clay Loan

§if = Silty Clay

ppr = parts per million

2eq/1 = ailliequivalents per litre

d8/a = deci Sieaeng per nmetre

fsquivalent to waho/ca)

Beq/100¢= milliequivalents per 100 grams of soil

g/cem = graps per cubic centimetre

Cn z Cantipetre

Ha z Hactare

CEC = Cation Exchange Capability

EC = Blectrical Conductivity
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BRDON 16 (Site Wo. PPC2)

LOCATION: About 4.5km NW of Fagts village (along Addis Zidame - Fagta main track, about ! km ESE of Sigle Yohannes Church!
in West Gojam Adan. Region, on a gently sloping cultivated terrace; approx. coordinates 11° 05.5 ¥ and 37° 0.5'E.

LANDSCAPR CHARACTRRISTICS:

Landfora and physiographic position: Gently sloping old alluvial terrace/terracette with 3-4% slope;
elevation 2,195 amsl.

Soil parent saterial: Nixed river alluviuam probably with some adaixture of velcanic ash.

Pregsent land use/vegetation cover: Aable land used for rainfed cultivation of mainly maize and teff: 2-5% surface
cover of siones,

Pregent erosion status: Noderste sheet and rill erosion; few qullies in the adjeining parts.
Drainage conditions: Rrternally well, internally moderately well drained.
FAO Soil Clasgification: Humic Alisels, rudic phase.
PROFILE DESCRIPTION:
4P 0-15ca Dark brown [5VR 3/3) moist, dull brown {5YR 5/3) dry; clay loam; weak fine granulsr; few Krotovinas;
sticky, plastic, very frisble moist, slightly hard dry; few medium tubular pores; noncalearecus:
BC{1:1) 0,13 dS/m; few medium and sany fine roots; clear smooth boundary; pH{H20) 5.3 {Sample No. PTC2-
1

4B 15-80

€

L] Brownish black (7.5YR 3/2] wmeist; clay loaw; wmoderate smedinm and fine subangular blocky; few
krotovinag; sticky, plastic, friable mcist; few medium and common fine tubular pores: noncalcareous;
BC(1:1) 0.09 dS/m; common to many fine roots; diffuse smooth boundary; pH{H20) 5.5 {Sample No. FTC2-2).

Btl 50-92ca Brownish black {7.57% 2/2) meist; clay loam that approaches clay:; socderate mediua subangular blecky;
few krotovimas: sticky, plastic, frishle wmeist; common medivm and many [fine tubular pores;
noncalcarecus; RC{1:1) 0.08 48/m; common fine roots; gradual smooth boundary; pH(H:0) 5.3 (Sample No.
pre2-3).

Bt? 90-150ca Dark brown [7.5YR 3/4) moist, common fine and medium faint yellowish brown mottles; clay; soderate fine
and medium subangular blocky, few pockets of brownish black loamy material; very sticky, very plastic,
firm moist; few coarse, few medinm and common fine tubular pores; thin patchy clay cutans on ped faces;
noncalearequs; RC{1:1) 0.06 d5/a; few very fine roots; pR{Ha0) 5.4 (Ssaple No. RTC2-4).

Btg  150-200cm+ Same as Bt2 except having many medium and fine prominent black mottles.
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ANNEXE € - APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDON 1)

! ! ! COTRITORE bophiled X X Bzch. cations {meq/100¢) i CRC | Bage |
bab ﬁe‘,Sm ¢ Depth [e-ne- EEE {ommm- [=meen i ! E {lmeq/ | sat |
P b No ! {em) (Sand [Silt ! Clay (Clags [e-wn-- frmmenn N EES R RETEE R jre——— fawmnan feeeelemeel 100g ) (%)
L DO TR0 LKL aS/a) Ne L 0a ) Mg ALTR D
ot m [ [ [ - [ Commma [ £ . [ [ b Ve omnm (D [ DU D [ ¢
i s i ' ' i i L i ¢ i i i i y i § i i
VARE4 /90 FTO2-110-15 PO D RR D 20 iginn PR30 D AT D 0013 0L80 1050 112,73 0 2025 ) nd ) ond 14809 13344
VIERE/AMIRTC2-2UI8-R0 0 X D B0 T 3T USICL D S4% D 406 ) 0.0% (112 0034 11235 ) 2.45 | ond | ond (25088 18390
VOBBR/Q0IRTCE-IA0-92 0 4 BT D 43 IR0 L SLER D LRE D D0R 10T 032 L 948 U 236 0 nd o nd (54,90 12348
CIERT/G0RTO2-1I92-2004 1 B P 4D T B3 ISEG P BAY 0 V88 LL08 ID.52 1027 ) 927 P 2048 | nad | ond (39087 3190
! 1 i X ! f X 3 Retractable aicro- | Soluble cations ' Soluble anione !
iLab No.|Sample! Depth [Orga.|Totalldvail Avsil ! nutrients {ppa) | (meq/1) : lmaq/1) §
L DoNe | feml Mattol N 0P LK eeeee- [emene jrommm e a——- joem e jrmmen- fmmene i RRCEIEETEEE [rmme- [ ,
ﬁ ! ! DY L% Uppml lkgihe b Fe P oMn D In 0 fw P Na R Ca QMg 00 D HCOT D 0D D oSp4 !
b e b oo b o L S LR LR D o § ______ | S U o e o [, b oo b o e e t__-.'!*-_».i ______ o b e i
i B b 1 + B t 1 i i t H + H : i b ¥ i
12 -15 NI N S U 1IN0 T A B N L LR OO VG I DY S % S & SRR % SRS & JHURE # SIS SIS 4 M ¥ S
12 PLE-R0 DALVIZ 00033 0 1087 48,96 119,30 ) 2085 0 0028 (0.2 L tr o tr o okp Ltrogtrdotr b ogtr U otr
i CLERVANNE US4 SRS DU SRS SOF TR LI TN IR AR S L N ¥ S € S NN SR 4 JLAE S SN SN S
12 G2-2004 CTORT 0LTO D BRT N7 AR CTLT0 D LA D 008 108 Dby 0 tr 0 tr tr tir ot b oy b ogp !

Abhraviations

14 z not determined

tr z fraces

B.C = Field Capacity

PYE = Pnrm&nﬂpt Wilting Point

SifL = Silty Clay Loas

§if = 8ilty Clay

3. z parts per aillion

peq/l = milliequivalents per litre

d8/m = deci §isaeng per matre

{equivalent to mmho/ca!

meq/100gs milliequivalents per 100 grame of soil

glecm = grame per cubic centimeire

O = Cantimetre

U = Hectare

CEC = Cation Bxchange Capability

RC = Blectrical Conductivify
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PEDON 117 {8ite No. PYCT)
LOCATION: About 5 Xm N¥ of Pagta village (about 750 B of Sigle Yohannes Church] in West Gojam Admn. Region, on N
steeep cultivated tract of land alongside the Fagtit river; approx. coordinates 11° 05.6' ¥ and 37¢ 0.4'E.
GANDSCAPE CHARACTRRISTICS:

Landfors and physiographic position: Noderstely steep, lower part of & colluvial slope/escarpment; 15-
0% slope; elsyation 2,170w amsl.

Soil parent material: Wixed river alluvium with some culluviua derived from the glacio-fluvisl deposits of the old
plateau surface and the upper alluvial terraces, -

Present land use/vegstation cover: Arable land used for reinfed cultivation of mainly wmaise and finger millet;
§-18 parcent surface cover of stones. .

Present erogion wtatus: Severs sheet, rill and gully erosion; about 30% area occupied by exposed rock; common
deep gullieg evident,

Drainage conditions: Bxternally well, internally moderately well drained.
PAD Soil Classification: Rhodi-Haplic Alisols, sleping phase,
PROPILE DESCRIPTION:
AP 0-10 cnm Dark reddish brown {2.5Y% 3/6) moist, reddish brown {2.5YR 4/6) dry; clay loam: massive; sticky,
plastic, friable moist, very hard dry; noncalcarecus; BC {1:1) 0.07 dS/m; few medius and fine roots;

pH{H20) 5.9 {Sample No. PTCT-1).

Bt 10-100ca¢+ Dull reddish brown [1YR 3/6) moist, reddish brown {1VR 4/8) dry; clay; very sticky, very plastic, fira
soist, extremely hard dry; noncalcsreous; BC{1:1] 0.08 dS/n; pH{H20] 5.3 {Sample No. PTCT-2}.

Remarks: The soil was described and sampled by augering right from the surface,
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ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PRDOW 17}

! ! : POTREYITHRE UopH{liry § Bxch. cations [meq/100g) i CBC | Bage !
(Lab No.Sample) Depth |----- LSS RERRES feemann X : § {neq/ | sat !
! i No | (cm] !Sand !Silt ! Clay !Clagg !------ fmmmmes PRCEL T} fmmmm fommmm om0 ! ()
i i ; R TR SRS § B B20 D RCL ((dS/m) [ Na ) K Ca ) Mg AL lW ) 2 !
R i e e e e e B T r,
(IBRE/S0IRTOT-110-10 CoL DI D BE D0 D R2E DT 007 (0,67 10,37 ) 633 1 2,23 D oad ' ond '36.48 126,32 :
VRBES/G0DETOT-2110-100+ 1 20 330 RS L 0 U B.08 ! 52T 0,05 064 '0.24 ! B.EE ! 2. T4 Poad | ond (3228 [3B.04 )
X | ; § f f Z 3 Bxtrateable micro- i Soluble catione ! Soluble anions X
(hab Wo. Szaple) Depth !0rga.!Total'dvail 'dvail | nutrients {ppal ! {weq/1) X {meq/t} !
i L T S jmmm=e- R e (mmmme i oo R jrmen-- fmmee- |
VT f f C¥ (%) lppa) kg/ha | Fe ) Mmoo In I Cu ! Ne | KD Ca Mg 003 U BCOY C 0l oS4
P S I D e S LB S R N S O
i§558/§@i?TC?~1‘BwZG VLOREIDLI3 2 553.85 R TR % B30 1032 L tr D otr 0t E 1SN % S 4 SN & S & S
(Z689/90TFTCT-2110-100+ 10,54 (0,06 | 0.85 4248 0 3012 D 3160 020 1018 T tr ! tr ! tr 3 N 4 S S S 1 T 4

Abbreviafions:

nd = pot determined

tr s traces

F.C = Field Capacity

PW.P = Permanent Wilting Point

e = flay W

ppr = parte per aillion

peq/l = millisquivalents per litre

48/a = deci Siemens per metre

lequivalant to asho/ca)

32q/100¢= ailliequivalents par 100 ¢grams of soil

gleem = grams per cubic centimetre

C = fentinmetre

Ha = Hectare

CEC = Cation Exchange Capability

it = Rlectrical Conductivity
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PEDON 36 (fite No. 4P11)

LOCATION: About 2.%km NR of Agut village [{about 200 metres east of the main foot track crossing of Vingri
river! in West Gojan Adan. Region, on & flat cultivated tract of land; approx. coordinates 10%40.3'%
and 3T®1L.4'R,

[ANDSCAPR CHARACTRRISTICS:

Landfors and physiographic position: ilsest flat middle part of a levee in recent [loodplain; ! te
1.5 nercent elope; elevation about 2,340n amsl

Soil parent material: Wiyed river alluvina probably with some admixture of volcanic ash/ignimbrite,

Pregent land use/vegetation cover: Arshle land used for rainfed cultivation of meinly maize, teff
and barley with gome potatoes, eupplemented with irrigation by diverted canal

Drainage conditions: Koderately well drained; casually receiving light, short-lived sheet flooding
from Yingri river; groundvater table hetween 150 and 200 cn.

PAD soil clagssification: Rhodi-Umbric Fluvisele, phreatic phase

PROFILE DESCRIPTION:
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S ANNEXE. G - APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDON 20)

..............

177

.......

...................

-----

H [ H H ¥ 3
§ i i H ¥ i
POTEXTURE LIRSS : X Exch. cations {meq/100q) " GEC ! Base !
Depth [------- e e mmme- f ; i (meq/ | sat. |
fen) | Sand | Silt | Clay | Class l=m-m--- }mmmne ECLE ) fmmmmm fmmmem e i [meemlmmmel 100 (%)
L LA T T COROKCL dS/m) o Na D KL Ca o Mg (AL TH D
______________ ‘-,ﬁ-m--"mn----‘--_---,_!--,--.-‘-_---__‘---a--‘_,m-___‘-¢~-_(~--m-[»-----‘------‘----‘----‘-w----’,,a--*"
i 1 1 f 1 1 1 1 4 1 H H H H 1 ]
g-18 ! §. 52! £ 810 ) 543 ) 40580 0.232 00089 (0,72 11182 1 5,23 ! nd ! nd 13982 '46.59
15-42 ! § 38 36 0 SICL L 5.83 ) 483 ) 0,121 (070 10,42 (20,83 17,88 | ad ! nd 141,80 194,90 !
42-78 | § ! 58 ! 36 0 SiCL L 588 4810 0112 10,70 (0,46 112,31 0 4,37 |\ ond | nd '38.00 '45.95 !
76-98 ! L I TSI T 8% T A2R U D1IY T0.B4 0.6 Y1277 Y 4T ' nd tond TO7.90 YR5.00 !
IR 1 L 6 ' ~4 3 . ¢ Fowd g LA Py Py . ¢ ' t [ ey
8g-115 | [ 7 2000 S0 R32 44 10,033 00070 00,33 (2188 1 8,98 I nd | nd '36.98 '88.18 !
T15-1804! 1 8g ! 28 0 RICL L 5at DA TT D 0136 10,84 10030 '1B.29 N T8 U ond ' ond '42.14 '58.85 )
IR A - LA ey SC- i - ' N ' i [ t ot i t i [ ¢
________ {'__~““,__u“"__t'n__"“__i__‘__"_(_'-__“_!_____“l-_‘“_“t‘__-_l___‘_E_“_-_“?__*__-!-__’@‘___6”*_“__(_“_’_*9
¥ $ t 4 ] i k H £ H 3 ¥ 4 i t
________ ‘...,....-....“_,____-_-*...___._..__‘_._..._.,...-?,..,.........._-_,_--..-..........-..-.,-..-..‘...._--....-.,-..-.._,....-...-,,....-..‘....-..--,----,.-..----......-.....
1 H H ] 1] H 1
i ! i ! i Extractable micro-  Soluble cations ' Soluble anions
fepth  |Organic) Total | svail, lhvail, ! nutrients [ppm) Z {meg/1) : fmeq/1}
[(\w§ ‘Ma*‘i’ar 4 M ' o3 ! K L e © v o 0 o 9 L b LI, [P S DR b o e on o t
LRy A b H N + N i o i i 13 i H i+ ] f § 1 t
Col%l oD txr L fpomd D kg/ha ) Fe ) MmoD Im D Cu o DNa ! K Ca Mg 003 ! HCOT L (1!
________ !_Q_”“_’(n“‘__‘_!“_______0_‘__QQ_Q-_-___,K_“m-__E_’____-1_____!_-___I_‘___ni____',!“_MP‘_‘_t_--_-_t i
t ¢ % { H } + § t H i 3 i i H §
0-18 CAASY 0218 L 580 113310 0 2030 1118 034 1098 D br Doty otr Dtr bt otp U otp !
15-42 0 17440 0083 U U 58.88 L 1680 1543 0 028 08t T tr Doty b otr e itr ot Uowr !
t . H A ¥ ¢ H i H 1 i 1 t t H i 13 i
42-T8 D 5284 0 0,209 ) 838 ) TART L1027 T80 0 033 M08t ey b otr U otp Utp Lgplogr Cotro
TB-98 L4479 ] 0,283 0 BOBT ) 48,28 123089 (13,94 0 0038 V124 Dtr b otr U ogr wr bt !ty I
W15 3708 0 0,263 0 338 L4300 08200 0 94B 04B 13 tr U otr Donr Ctr e logr bopp !
P15-150+0 4079 0 0,283 0 2082 03228 ) 3528 0 TA20 0032 1039 Dar botr 0 otr Ltr bt lotr Lot
________ ‘______-;_.“_‘_ﬂ_"_!‘~-___~-;Q___-n—t_-_‘_“_-?__“_u._!____‘__-\-_____\0_-_‘5____-_t‘____‘_’$_-_*Q____t_’m“‘.__f____'_‘
t i ¢ i ¥ i i t t ¥ i t ¥ t ¥
________ Kn‘_____E-______‘_~_____-*-____‘_-“_‘_“____‘__-_t
f ! #ater Content 14} f ihhraviations:
i e o o o 2 e o A O 2 P 0 o o L e e m————
Depth | Bulk ! X ! ! hygil, nd : not determined
{cmd | deng, ! 10,33 bar! (15 bar (dater ! tr T traces
Dglcom (0. bary (ECY X bar (P W.P)'Capac.! F.C = Field Capacity
-------- R e R e ey P.W.P = Permanent Wilting Point
f-1% V0ROV ARRT D 4142 D A1 00 280 g ae iCL = §ilty Clay Loam
g-15 0 N S 41,42 ) 11.0% 25 03 § L ¥ ¥
15-42 0 07RO BR4L T 8059 0 2297 29012 ‘2147 §iL = §ilty Clay
42-78 0 QR4 DAV TR D 4008 D 14T D 2803 Y2o0g opm = oparts per aillion
T8-98 1 0.8 | 444t 4435 0 3180 0 28 44 1R 41 ) meq/1 = milliequivalents per litre
88-115 0 ad ! nd | nd | ad b ond ! ! 48/m = dact Siemans per metrs
11818047 DBR T 287200 3R.42 T 98TV 2R 10 T A feaytvalent to smho/cm
- e Meww o W e AR N A Mo mwe O s A | a 0 Wi
~~~~~~~~ prmm e o e T neq/100g= milliequivalents per 100 grams of soil
g/cem = grams per cubic centimetre
. : fentimetre
Ha : Hagtare
CEC = Lation Exchange Canacity
£ = Electrical Conductivity
§iL = §1it loam



ANNEXE C - APPENDIX

AGUT ‘A’ AREA (Irrigation Site No. 38a)

LABORATORY ANALYTICAL DATA OF WATER SAMPLE
1Yingri River water,

sampled in Nov.,

1980)

pH

EC {mmho/cm)

TDS {mg/L)

Cations {mea/l}:
Calcium (Ca)
Magnesium {Mg)
Potassium (K)
Sodium {(Na)

Roron {(B)

Anjons (meq/1l)}

.

Carbonates (CQ3) =
Bicarbonates {HCO3) =
Chlorides (C1) =
Sulphates (8504) =
Nitrategs {(NO3) =
SAR {Sodium Adsorption Ratio) =

Water quality

assessment

joon

3

Sodium Carbonate)

o

i

0.172

120

Nil

0,178

0.003

N1l

<
B
M

e
w

Nil

irrigation

tfor
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ANNEIR C -APPENDIX !

PEDON 21 (Site Wo. ATIL)

8% of the Lah river] in West Gojam Adan. Begion, on
land; approx. coordinates 10®40.3'% and 37%11.4'R.

Landforn and physiographic positien: Gently eloping, lower parts of old alluvial terrace; 3 to 8%
slope; elavation about 2,360n ams!

Soil parent material: ¥ixed river alluvium probably with some admixture of velcanic agh/ignimbrite,
Pragent land use/vegetation cover: Arable land used for rainfed cultivation of painly maize, teff
and barley with scanty supplemental irrigation from diverted canal

174
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LABORATORY ANALYTICAL DATA (PEDON 21)

................................

........

.......

........

.......

......

......

......................

-----

.....

....................................

............................

......

y 3t
PP S

E o R - o
.
Loy A

H
: T¢
y No.!Sample) Depth |--emee-
Mo | [cm) | Sand
; [y
........... j-u-.--w- - -
18/901ATH-10-12 5
187901 4TI1-2112-458 ki
30/904T11~2145-758 4
QU700 ATII~4 T5-1504 4
___________ 3
|
t
th No. Sample, Depth [Orgamig
Moo ! (oml THatter
, ()
____________ R
B88/9014711-110-12 4,012
BRY/B0IATIN-212-45 p,3:0
BR0/901ATT1-3145-75 0.34
BO1/O0IATI -4 78-1580+) 0,580
..... ’--a,--u P L L
i
;
3
Lab No. Sample’ Depth | 8ulk
Mo 0 lemd ) dens,
| g/eem
b o s o o o i o
ZBRR/Q0IATII-110-12 0.5
2689/901ATT1-2112-45 | 10,88
2690/90 ATIH-2145-T5 1 0.0
2831/90 ATI1-4/75-150+ " 0.68
b

o

NP os S Y
P AT ARV

180

......

.......

-------

.......

......

\ i : i
i H i H
c N2 K Ca ) Mg
LI, [ b e | m—————
i 1 H H
071 70,88 110,14 13,82
1 1
(0,71 10,45 1 3,83 13,56
0.7 040 112,92 402
FOLT0OIDLAT T 1378
+ [ U RO RO
1 il H H
1 e s s o o o et e
- © Soluble cations
i {meq/1)
...... LSRR DU U B
i H 1
i i
Py I Ns K (s
LI LI | o
IR o S € SR
WET e et
R0 B 4 S £ S
ST LIS S § S
1 [ Ve mmmme ) cmae ! ————
L 1 t 1
dbbreviations:
nd z not determined
tr T traces
P = Field Capacity
P.X.P =z Parmanent Wilti
S1C = Silty Clay
opm = parts per milli
meq/! = milliequivalen
43/m = dect Siemens
{equivalent t
maq/100g: iiliaquival
g/com = grams per cub
in = Cantimetra
LE} = Hactare
CEC = Catign Exchan
i3 z Electrical Co
L z Clay

-
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................

{meg/1]
L. LI
i H
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s e
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Potr Doty
Potr Doty
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grams of soil



ANNEXE C - APPENDIX 1

PEDON 21 (ATI1)

WATER INFILTRATION CURVE

[ [
[ o] E-
H

»

ok
Lol
T

Lo
1

Rate (cm/br)
oo

e b o

0 1 i L A
002 005 013 030 055 105 180 263 397 478

Time (hr)
e« Ringl _, Ring2 _, Ring3 g Avg

Fig 1

Basic Infiltration Rate (cm/hr): Reniicate 1 = 1.:

e

Replicate ¢ =

-
s

Replicate 31 =

et
£

Average = 1,3
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ANNEXE C ~ APPENDIX 1

AGUT 'B’ AREA (Irrigation Site No. 42)

LARORATORY ANALYTICAL DATA OF WATER SAMPLE
ilah River water, sampled in Nov., 1980}

oH = 7.5

(&1}

oo o dlmmho/cm) = .131

THS (ma/ 1) =

o
[
e

Cations (mea/i):

Taleium {(Ca) = LB
Magneszsium {(Ma) =z (0,74

£
fiad
W
i
&
ot
=
=l
>
i
L
e

Sodium {Na) = .174

Boron (B} = 0,004

Anionz {mea/1):

e

e
e
y
Y
"
oy
8]
o
s
D
it
gt
o
=
-
it
fouet

L1449

Chiorides (L) = 0,069

2
)
-+

4

o
+

il

n
2,
W
it
Z,
ot
fo

GAR [ Sodium Adsorphtion Ratiod = 1,21

Adinsted SAR = 6,28

H

2
e
e

Wi i Residual Sodium Carbonate)

m
1]
D
£
i
=
o
%
T
ok
o]

Water auality asgses iv suitahle tor

i
irrigation
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PED0N 13 ($ite Yo. WEII)

LOCATION: ibout 1.%5km 5B of Msnkusa town, about
Region, on & gestly slaping cultivate

LAMDSCAPR CHARACTRRISTICS:

Landfora and physiographic positiom:
glope; sievation 1 920w 1as

100 metres west of the Debohila river, in West Gojam Adma.
q4 tract of land; approx. coordinates 10%40.3'N and 37%11.4'8.

Gently sloping, lower parts of ald salluvial terrace: 4 to 3%
1

Present land use/vegetation cover: irable land uged for growing of saize coffse taff pepper
gugarcane and banana with supplementsl cansl irrigation: ssny trees and bushes commonly
found in the fields

Drainage conditiong: Well drained

PAD soil clagsification: Rhodi-Chroaic Luvigels

PROFILE DESCRIPTION
ip 0-27ca Dark reddich brown (5YR 3/%) woist, dull reddish brown [5YR 4/4) dry; clay loan; mageive
to weak coarse subangular blocky: sticky, plastic, friable moist, very hard dry; fov sediun
and aany fine tuhular poreg: noncalearequs) RCI1iT1 0.0%748/e; fow coarse, common wediuam and
fin rlear smooth houndar B2018.0 ISanple Ho
3!
B2

=3

=

ae

7 int
wag selacted becays

(3]

PR

BRACAP WS



ANNEXE C -~ APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDON 22)

RO R, ol wm—————— L, 2 2 } e PR P ] ' [
i + ¥ ¥ 3 4 \ § 3
X 1 POTELTYRE ISR 1 : Exch. cations (meq/100g) , CBC ! Base |
) No. Sample Depth |------- [meme—s jmemees (emme—s i I ? Veeq/ | sat. |
R R Pt L I e I 'R TN
: f S SRS SN T ;M0 KCL (dS/m) Na L X Ca ) Mg oAl W \ 1
_____ i_"_‘_‘i o o o o o | o v LI | - H —————— ! v wm——— _____l__-_-_ H __-___l__'__i"-__!’_-‘__ H --_-_‘!
3 H i 1 1 1 1 1 1 i 1 H § i 1 i i
18/90 MK I1-110-27 | 5187, 3801 SICL L 5,95 ) 448 ) 0,088 (0,90 [1.34 (25.56 | 8.88 | ad | ad 129,28 '93.28 !
16/90'MKI1-2127-102 ! KR 82 0 €0 808 ) 4.81 ) 0,085 0,78 107 111,08 0 8.35 ! ond ! ond '33.34 '63.83 '
a*zgn MK11-31102- 185+ PN Y B B0 D 820 ) 487 0 0.08Y 11024037 1 T80 ) 844 | ond ! ond 128.70 '50.28 |
H t 3 1 i 1 3 1 i 1 { i i
‘‘‘‘‘‘‘‘‘‘ x”"--".-i--‘-‘“‘.:“‘--‘*-i----‘--_?‘_'_“-a““‘-‘I"’-")‘-‘.—‘-&—--‘-I”--‘-!‘-“"t.-_---i----|'-_‘:’¢-"_:‘---§‘i
———— | S [ ! e D vmeme | IR ! e —— b e o o o e e 0 e o | e e o o o o e o o s e o o o o 0 o o o
* H 1 i 1 H ] i i
X X X X i X X Extractable micro- . Soluble cations X Soluble anions
b Ng ’Samn ¢! Depth Qrqanic) Total | dvatl, lAyail, | nutrients (npm) X (meq/1) : [ eq/*)
D oNo (cs? Matter N P [ K fememees jmm=es jrmmmmmmmeomes [mmmemymees jmm=mes [mmmmmeeemmenes ymmmee pemmeae
X ! oyl b (gl (ool Pkg/ha!l Fe U Mao In 0 Cu oy Nao K Ca ! oMg (003 ) WCO3 ! L1 ) 8Os
_____ l-"”__”_i___‘_-__-!__,____‘!-'_______4___‘_'___‘_'_____-_!_-__,.___$__‘___$_-_____'____,_!__--_(__‘__-|-‘_“___t‘_'_t__‘-i’_-__-l______!__n-_,_
i 3 i H § i [ B v + ¢ § + ' i f f 3
B5/007MKTT-110-07 1 4180 1 0298 2933 1237.80 C 16.05 544 1 1,32 0403 Dtr ! ote owr e larlote U ogp oty
RA/O0IMNII-212T-100 U 1 488 L 0126 0 118 120100 0 32T P R02 ) Gt b tr ) ke Dot Dte te b otp D ote Doty
JRT/O0IMKI1-31102-188+) 0,892 | 0,082 PRLI0T 1A 348 012 040 L tr 0 tr ke Tar el e D tr )t
_.__‘__*_‘g ______ L mmmnmm ! ————— | | - | L I LI b o LI f - } o LA ! rman ! moam ! - o L.
i i ¥ ¥ ¥ £l ] H i 1 1 1 1 t 4 t 4 1
~~~~~~ ‘_'*_-“-_‘__‘-__ ..-..,--..‘..-..-..-..-_-_..--..----.._.------_---_----..._‘
i i | ! ¥ater Content (Y] i Abhreviatians:
H H DY e - - o o o o o o o o n nn i e e .
ap No.'Sample’ Depth | Byl , : : i) n¢ = not determined
CoNg L deml ! dens 10,12 har! 1% par Water | tr T traces
! X Cg/oem 00t narl (R0 D 3 bar (P W.PI Capac.! P00 = Field Capacity
------- Lommmmn oo e s oo s oo P.¥.P = Parmanent Wilting Point
BRE/QDIMKII-110-27 1 078 ' 2088 0 2885 10,00 | 25.64 | 9.31 ) S1CL = Silty Clay Loam
1886/30 MK]1- ?‘2’ =102 0 078 39029 0 38,45 1 30,89 1 29,80 | 8,85 pom oz onarts per millian
RBT/0 MK 131102~ ’%5+, 0,85 L A0 48 1 3T.RR 132,23 0 30082 0 128 | meq/t = milliequivalents par litre 100 grams of soil.
****** Lt d8/n = deci Siemens per metre
fequivalent to smho/ce)
peq/100q: milliequivalents per
g/cem = grams per cubic cantimetre
i = {antimetre
Ha T Hectars
LEC = Cation Exchange Capacity
£ z flactrical Lonductivity
¢ = {lay
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ANNEXE C - APPENDIX 1

PEDON 22 (MKI1)

WATER INFILTRATION CURVE

0 A i i J A 1 i I i L i 3 A " L i i i i A I3 i
0.62 0.11 0.30 0.55 0.94 139 1.91 253 3.23 3.93 4.59 5.34
0.05 0.19 0.41 0.74 116 1.64 223 285 3.63 4.28 4.98
Time (hr)
_a Ringl _, Ring2 _, Ring3 g Awvg
Fig. 2

Basic Infiltration Rate {(cm/hr): Replicate 1 = 20.5
Replicate 2 = 34,3
Replicate 3 = 27.3
Average = 27.4

oe}
m
(=]
447
]
e
in

The high infiltration rate was obtained probably due to
the presence of krotovinas in the soil; the normal rate
should be between 1 and 5 Cm/hr as estzma*ﬂd from the

¢oil poresity and structure of this and other represent-
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ANNEXE C - APPENDIX 1

MANKUSA AREA (Irrigation Site No. 15)

LABORATORY ANALYTICAL DATA OF WATER SAMPLE
{Denohila Hiver water, sampled in Nov.,, 1990}

H = 7.29

EC {mmho/cm) = 0,289
TDS {(mg/l1) = 7224

Cations (meq/1}:

iniong {meqg/l):
Carbonatesg (C03) = Nil
BEicarbonates {(HOOD) = 2,248
Chiorides (CL} = (0.,140%
Sulphates 8504) = 0.011
Nitrateg {(NO3) = Nii
SAR {Sodium Adsorption Ratio) = .25
Adijusted SAR = .43

KRS {Hegirdual Sodium Carbonate} = Nild

Water qualityv assesgment: Highly sultable for
irrigation

186 RRACAPL . WSE
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3 [8ite No.

1

PRDON

o

L=
<y
o3

Lacky
GIOCET

E

x
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o)



-----------------

TEXTUR
) No. Sample; Depth [------- Jammmman
y Noo) (cm) ) Sand | SITE
I X poisl o (s)
_____ l____‘_|-_-___-1_______l__-____
18/901YCI6-110-15 500 8
79/90,YC18~2,15-35 | 5! 59
80/90,YC16-3,35-85 | IO 1]
iB1/90:YCT8-4185-18D+! g ! 82
______ Dnvcon ! aecveen  cnmeewa !
""""
ab No.!Samgle) Depth |0rqanic! Total
'oNo ! (cm)  Matter N
I 1 S Y (¥
t H I

2878/90'YCI8-110-15
2679/901VCI6-2115-38 ! 2.
2680/90'YC16-3'35-85 | 1.172

2681/90,YCI5-4 85180+
!

....................

<
. l « >
"
tax
ey

..............

{
i ]
{ 3
] |
+ i
‘Lab No.!Sample! Depth
1 i
4 ]

b Rgle

b oNo ! {em) ! dens. !

' Lglem (0.0 bar
12878/90YCIE~100-15 ) 070 Y BT
T2RT9/90IVCIE-2115-35 ) 0.87 | 44.54
'2680/90!YCI8-2035-8% | 0.40 | 48,33

IR R Y

...............

- - -

LABORATORY ANALYTICAL BATA (PE

---------------------

; ;
Vo pH{t:) |
________ | | H
Clay | Clasg |--v~--- jomm——— TECLY:Y)
5 S COH0 xCL {dS/w)
________ J_______1____-__l______\_______
+ ] i i
W0 6.3 4881 0.304
3 ) SiCL 5.9 ) 4.64 ) 0.366
420 810 1 6.5 ) 4.88 0 0.317
32086 0 7.1 1 5,98 1 0.280
| s L LN i
________ i_______!
X X Extractable micro
Avail. lavail, ! nutrients {ppm)
I it
{ppm} | kg/ha | Fe | M | In
________ !-__~‘__1___*___|______|_______
350 145,80 ) 3580 130,24 7 1,20
378 112430 1 24,46 12680 0 (.88
4T OB4.25 ) 16,90 12148 0 084
§.76 | 84,15 1 13.00 122,82 ) 0.%8
________ | P PO BT BN
¥ater Content (%)
C i
0.23 dar! ‘1% har !water !
{F.0.) 1 3 bar [{P.¥W.P)iCapac..
________ (_______i____‘__l___~‘_l
£3.33 ) 39.80 1 25,51 11780 |
080 L 31T8 L2785 11218
47,81 0 32,85 1 31,82 15,28 !
4998 130,78 0 3078 113
________ l_‘_____l-______t_____-i

188
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----------------------------------------------------

t —— —-——— i ! EH
§ t i i
: Exch. cations {meq/100g) . CEC | Base |
: g/ | sat. |
e e e IR L1 B ) B
A R
O I e
10,83 10,92 121,78 1 9.00 | nd | nd 151.84 16233 !
(076 10,77 118,05 9.36 | nd | nd 148.2) '60.03
10,85 10,36 120,13 110,31 | nd | nd 137.54 184.3t )
(0,83 10,27 121,20 '10.69 | nd | ond 145.87 17192 !
_______ \_____!_____&______*______l____l____!______l_u____l
¢ | o e o e e 1 e e e
- i Seluble cations ! Soludble anions
3 {meq/1) 1 {meq/1)
______ |_____|_~____l_~____!____3___-l______!-___‘_i______
;Cu T Na ) K Cro) Mg 1003 ) HCDE ! 1 ) 504
- Ve { mwmae | i_b__l____) ______ [, | S
1 1 i i { i i i t
TV £ S S 1 S 1 £ S £ S £ S 14
I 1: I F S 4 S ¢ SR 1 S 1 S £ S 1 S 14
FR K £ RN € SR 1 NN SRS 4 S € N 4 S 4 ¢
SR TR S 4 SR 4 SO 1 SV 4 SN 4 SN M ¥4
| - LI LI l____i_.__l ______ |- LN
Abbreviations:
nd : not determinad
tr : traces
F.O = Field Capacity
P.W.P = Permanent Wilting Point
SiC = 8ilty Clay
npm = parts per million
meq/t = willieguivalents per litre
4S/m = dect Siemens per metre
{equivalent to mmho/cm)
meq/100g= milliequivalents per 100 grams of soil
g/ecm = grams per cubic centimetre
{n = Centimetre :
Ha : Hectare
CEC = Cation Exchange Capacity
£ z Electrical Conductivity
¢ : Clay
Sicl $i7ty Clay {oam



ANNEXE € - APPENDIX 1

WATER INFILTRATION CURVE

&

3 8

Kate (cm/hr)

8 8 & £ 3

sl
<o

<D

002 010 027 060 110 21 360 510 671
Time (hr)

= Ringl _, Ring2 _, Ring3 _g Avg

Basic Infiltration Rate (em/hr): Replicate 1 = 1.4

Henlicate ¥ = 1.

L

e
=]

Henlicate 3 = 1,8

Average =

o

L6
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ANNEXE C - APPENDIX 1

YECHEREKA AREA {(Irrigation Site No. 14)

LABORATORY ANALYTICAL DATA OF WATER SAMPLE
{(Vechereka River water, sampled in Nov., 18390}

e

BC immho/oml = 0.084

2oy /14

Calcium 1 0a = 0,45
Magnesinm (Mg} = 0,80

PFotassium {K) = 0. 0R1

18N

Sodium (Na) = 0.139

Boron (B} = 0, 00Y

Anione {measlll:

Carponates (C0O3) = Nil

3
w
o6

Ricarbonates (HCO3) = 0,

Is

Chlorides (1) = ]

,4‘
[

Siglphates { S04 = 0,043

Nitrateg {NO3) = Nil

r
o
7

ot ium Adsorntion Ratind = O, 24

Adijusted AR = U, 18

i

RO T Residunal Sodium Carbonate ) Nil

Water oauality acssesement: Higply sultabnle {ov

irrigation
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ANNEIE C -APPENDII 1

PRDON 24 (Site Wo. YCIY)

o hbout 1. 4kw zouth of the Finote Selam-Deabecha main rosd bridge of Yachereks river {about 2km SE of

Yecherska town} in West Gojam Aden. Region, in & flat cultivated strip of land aleng the river;

approx. coordinates 10%35.1'N and 27°25.2°R,

CHARACTERISTICS:

Landfora and physiographic position: Almost flat lowsr part of a levee/basin in the recent floodplain
of Yecheraks river: | to 1.5 percent slope; elevation ghout 2,000m sms

Soil parent material: Mainly clayey river alluvium probably with some adaixture of volcanic ash.

Present land use/vegetation cover: Arable land used for rainfed/flood-watered cultivation of asinly
teff; fallow parts with 70-30% ¢rass cover: no frees,

Drainage conditiens: Imperfactly feeaganally poorly! drained; annually ,acequpg light, short-lived
sheet flooding from Yechereka river; groundwater table within [00cy depth,

FA0 soil classification: Butric Gleysols, phreatic phase

PROFILE DESCRIPTION:

ip 015 Vsrisgated, Dark brewn (7.578 3/3) and olive black (5Y 2/2) moist, many medium and fine
prominent reddish brown mettles; clay loam that apoproaches clay; massive; sticky, plastie,
very firm molst; few fine tubular pares; noncalesrecus; BCI1:1) 0.1548/a; common medium
snd many fine roots; clear smooth boundary; pH{H20) 8.1 (Saaple Ne. ¥OI6-1)

Btgl 185-Then Dark hrown [7.5Y8 3/3) maist, many medium and fine distinct black and faint reddish brown
potiles; clav: rederate pediua subangular blocky; very sticky, very plastic, very fira
moist; few medium, common fine and many very fine tubular pares; very thin patchy clay
cutane on ped faces; commen fine Re-Mn concretions; noncalcarecus; RO(1:1) 0.14d8/n: few
zediyn and commen fine rosts; pRIH20) 8.7 [Sample No. YCIR-31.

Btgl T0-120ca+ Same 3¢ BTl except heing saturated with water and no structurs or porosity ehservable

Remarke: The soil had groundwater fahle at 80 cm depth st the time of chservation

161 BRACAPL W&F



ANNEXE C - APPENDIX 1

LABORATORY ANALYTICAL DATA (PEDON 24)

........................................................................ -

§ i i i ] § § IS B
1 3 H 1 i 3 ; H i i
: : j COTEXTURE Copmit:t) j \ Exch. cations (meq/100q) , CEC | Base |
;Lab No. Sample Depth |------- e Rt |mmmme- i i \ H(meq/ | sat. ..
I L Noo | feml | Sand | 8i1t | Clay | Class |------- fmmmee- L e jrmmmmmlemmsleeeel 1000 ) (X))
! i i IS SRS SRS , HI0 D KCL [(aS/m)  Na ) K ) Ca | Mg Al [ H | : §
3 o e 0 § e o LI ¥ o om 1 e e o 1 e o o | B, b e o ! O, L ! e ——— L L 2‘_“_!___01 ______ ¥ o o L
' ) ) § t 1 t ' i ' ! i 3 ' i ¥ 3 3
[2878/901YCI3-110-18 ! 7. B4 440 SiC ) 8,30 ) 4,86 0 0,183 11,05 (088 115,34 | 8.54 ) nd | nd ‘42 55 160,19 |
‘2&??!98 YCT3 2015-7041 ! 56 400 SIC L BLTO D B0 ) 0,142 (0,94 10,25 (18,23 110,28 ' nd | nd ‘4“ 12 160,48 |
R R i e e R PR
_______ !-0*__"__‘"__"_‘__“_4____-_‘!___a____§___'___1___~___‘-__‘-____’__-_____”_?______‘_--_______m_.’__“i______--___-_______‘__-_
H 1 ? ] H i 1
j ! j ' ! ! ! Extractable micro- © Soluble cations X Soluble anions
Lab No.'Sample!Dapth 'Organic, Total | Avail, [Avail, ! nutrients {ppm ! (meq/1} ! fmeq/t
L Noo | lce) Matter | N P 0 K eemeee- jmm-- mmmmmmsmsnas jTmmm mee——- s e y-e=moe Jmmm-
1 i colx) L a) (pemd D kg/hal Fe D oMnoL In Cu o Na o KL Ca o) Mg (003 | HCO3 | €1 | SO4
_______ (___‘*_3*_-n__i__-_‘-_!_a_____!____-___ﬁ-___‘_‘t___‘__‘x_‘__‘_i~_-_-__1_____i_____i____,_t_,_-n_ﬂ___~l___”)____nas_____ufm___‘
3 H + 1 H 1 1 i 3 t 1 i 1 i i H 3 H
I8T8/90IYCI-10-15 ) 5,776 ) 0300 1 BLAD (124,20 1 3390 11080 0 D40 108ty ) tr L tro o Dtrbtr o otro lotrofotr
IBTT/Q0!YCI-2018-7047 1180 P 0108 1 3,25 0 ATOR7 V19080 8.0t 0 0086 (132 D tr D otr Lot ltrlgr ot 0ogr oty
R e e e R
1 e m—— o L b e o § e e e e e 2 o o S 0 0 1 T i
: z ! ! ! Water Content (¥) : Abbreviations:
i i i i d e et e e o o o S 7 0 2 7 2 o L e a————
fLaa MQ‘ZSamp%eiOesth byl ! ! ! ! Yhvail, nd : ”at determined
§ "Moo U leml ! dens, ! 0,33 har! 15 par Water | tr z 1races
f $ i Dg/cem (0.t bar! (F.C.) 1 3 bar |[P.W.P) Capac.| FLos Cwﬂla Capacity
Faeeenn Pemeen — Pavrnema fommmen L [ - [ m——— L ‘ 5.¥.P = Permanent ¥ilting Point
12676/9017C13-110-15 1 087 1 855 | 88,05 | 33.83 | 13,18 122.87 | $1C = Silty Clay
CIRTT/A0YCIZ-2115-704 0,54 ! 87 83 1 44,25 ) 43,45 ) 30,95 112,30 spm = parts per million
i i i i i 1 i i
H i t + i H 1

meg/t = milliequivalents per Vitre 100 grams of spil
48/8 = deci Siemens per metre

{equivalent to mmho/cw)
100g= milliaguivalents per

= qrams per cubic centimetre

m : Cantimetre
Ha z Hectare
CEC = Cation Exchange (apacity
£C = Blectrical Conductivity

.......................................................
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ANNEXR C -APPENDIX !

PERDON 25 (Site Wo. PSII|

i %kp east of Finote Selam town [about 1.5km NW of the Rinote Selam-Jiga main rosd bridge of
river, slong its right bank) in West Gojam Admn. Region, in s flaf cultivatad efrip of the
flacdplain; approx. coordinates 10%41. 874 and 317°18'E

Dark reddish brown (5VR 1/30 moiet, dull reddish brewn {5VR 5/3) dry; clay losm: massive,
sticky, plastic, friable maist, hard dry; few fine tubular pores; nencaleareons; BO(1:1)
0204878, commen mediun and many fine rootsy clear smaoth bouwndsry; oH{H20) 7.1 {Sample ¥o
ReT1-11.
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ANNEXE C -~ APPENDIX 1

LABORATORY ANALYTICAL DATA [PEDON 25)

o 1 o o 1 e o 2 R P B T o om0 e e a2 o o 1 et v 1 e 1 e ot 0 2 020 o 2 1 A | LI H
H i t i 1 1 i 1
: | CoTEyTURE R TTRER ! X Exch. cations {meq/100g) P CEC | Base |
Ho. Sample, Depth |------- [mmmee- [remames [=memees f 3 i V(meg/ | sat. |
i ” ¢ ! M
Lo Ho ) {em) | Sand | Silt | Clay | Class |=----e- jemmes ECHI ) e [ - S (m=emie=m-l 1009 ) (%)
i : RS TR S S N A K0 D KCL (dS/m} [ Na K Ca ) Mg LAl R I 3
o o | b e o 0 1 s o ¥ e e e e v 1 e v e s e o 1 v e om m om ! o — L L } o o e ) e — D e ) - ——— !___‘_!____! ““““ LA H
H i ¥ H t 1 1 1 1 H 1 i ¥ H i t
2/90 5811~ **ﬂ -0 kI §t ! 3600 86U 0 T2 58400 0,202 1084 1100 126,09 1130 D ond ! ond (A1.20 176.82 )
3/907F811- 2*93 85 ! 2 54 440 S0 T BB D 580 L 0107 089 10,33 31080 11428 0 nd | ond 183,04 175,03 ¢
4/907FST1- 1‘6‘ 15541 1 i) 560 S0 0 5OR0 428 0 019 0120 0035 125,92 117,27 D ond | ond 159,12 175,88 )
! H H i H
R R S S
_____ ;"_‘_”l_“_“___i_____'_l'_‘-_.__0__&___“__J___‘__.____?,_._-_______‘__‘________."____"-__'____‘____________._--_-‘__‘__?__________“______‘______'__-_._:_
! ! ! ! ! ! ! Extractable micro- ' Soluble cations X oluble anions
2 No.'Sample! Depth !Qrgamic! Tota! | Avail, lavail. | nytriants (pom! X [meq/1) X {man/1)
L Mo | (cm) Matter | N P K emeeee- jmmmmee mmmm e il jmeme=n ey e pmmee pmmme
i : Cogl (%) ! (pem) ' kg/hal Fe D Mmool oIm U fw [ Na o XK Ca | Mg 1003 ) WCOZ ) L1 804 7
”””” 5-__~_~!‘“__,_._"‘%___q_'___i_____“_,_i_.____'_,m._‘?__‘~~__i-‘_-___3__.___-_i_______i‘____i‘____l-_‘___‘______iq____.l‘____!______!____-_i_____«@
3 E i i 1 + 3 1 i H H i i 1 3 1 ] i :
82790 FSIE-110-20 D 3,019 D 0 1RR D 184 V1RE.00 | 2430 128,91 0.T4 10720 tr b otro L trotrop el ot otro tr,
B3/90'FST1-2/20-85 | 3243 102300 221 4877 028,97 113700 0,86 1245 e L ote D otro ltrltelowr Dotr !otr
84/90 FSI1-3185-185+" 1,902 1 0139 0 0,77 D BR0R D 2R.38 ) T4 0052 (8% [ tr o tr ) trotr R TR T T A 1
~~~~~
: j j ‘ water Content (¥ 1 Abbrevistions:
i H i 1 ot e o e 0 T o T o b e o - ——
3 N0 'Sample’ Depth | Bulk | | ! ! vail] g = not determined
CoNa om0 dens, ! 10,33 par! 15 bar !¥ater | tr z traces
1 ! "gfeom ‘0.1 bar) {F.C.V D 3 par 1P WP Capac.! F.C = Field Capacity
~~~~~~ L e e e e e e e P.¥.P = Parmanant Wilting Point
§82/90'FSI1-110-20 ¢ 090 | 8581 ¢ 52.49 7 36.27 ' 28 %4 123,95 $iL = §ilty Clay Losm
§83/007FST1-2700-85 | 048 ' B4.T4 0 49,43 1 29.38 | 24,56 124,87 $iC = §ilty Clay
§R4790 $SI* SURE-1RR4 0074 0 49039 T 4414 0 39,29 ) 34,53 0 9.8t pom = parts per million ‘
------------- S A B U SRS JOPR py meq/t = miiliequivalents ger litre 100 grams of ¢oil
1 i 1 i ¥ EH 1 1 i
4S/m = deci Siemens per metre
{ quxva1cnf to mmho/cm)
men/100g= millieguivalents per
g/com = grams per cubic cantimetre
Cm = Centimetrs
Ha = Hactare

LEC = Cation Exchange Capacity
3 : Electrical Conductivity

"%
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ANNEXE € - APPENDIX

FINOTE SELAM AREA (Irrigation Site No, 1)

LABORATORY ANALYTICAL DATA OF WATER SAMPLE
CTemim River water, sampled in Now.,, 1940

B dmmho/om) = {1,248

= 162

Magnesium (Mg = 0.76

Sodium {(Na) = 0,378

Boron (R} = O.004

Anions {(meqg/lY:

Carbonates (O3 = Nil

Ficarbhonpates [HOOZ) = 1.h4Y8

¥}
o
e
s
joy
e
"
i
1
“
2
[e=%
]

0. 001

“aH {Sodiuvm Adsorption Ratio) = 0,36

Adiusted SAR = 3. A0

i
2
i
e

R3T {Hesidual Sodium Carbonate)

Water qgualitv assessment: Highlv suitable for

irrigation

1
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