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evailable -Josr

wortc than collect!, g

springs are have good p for

livestock use. Units ], 11 an 3, 7

for drinking from Hcha rivr and Units 4, 5,

f/um rerennial spring and river, Units 13, 14, 15, 15,

drinking from Afa river.

The nurseries unit 14 and reno: cl river be it is

proposed that the nerseries and horticulture ,um2: ttat will be estalinhed for

the settlement will get water by purping or diversion weirs from thr7si,, - vers.

8.4,1 Frm r.unds, Darts,

In Assosa there are seasonal trial rivers and have good p,

for farm ponds and dams, diversion weirs anj wells. The construction of

facilities should be considered as part of thr invo1opment programme. ,îil

the ponds, and wells should be located in nat !r1 -pressions

in impervious, or an imnrvious layer can be -,1-1 on the bottm. c

losses will therefore be small, and if the pondr rï Ts are r-la.ivr.

to their surface area, evaporation loss will be
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The capacity of the Jifto 8m i! :vht nt co tlf

size of the dam) should be rl: nord, l.0 ....5 the volumn )1m-- .
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and hvir silt load will more ' opacity of
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8.4.2 Diversion Weirs

Diversion weirs are strue'

permanent or seesonal rivers to

storage of the river flow is infe-. ilthouch sometimes

the water in the river to facilit its divereion into a

be constructed to divert flow for irrigation purposee -nd

sometimes damri in adjacent catchments Units 9 and :

potential sitos for diversion weir from perennial ,

for irrigation of nursury and horticulture.

8.4.3 S 'n

s, usually concrete, built across eith
eiver flow into a channel. No k..::::ter

the structun

channel. Weirs

to fill pools and

10 has e good

Experience with the drainage problems is rather limitRd as thi ser:!v

of the unit management, have more than average rainfall. Most pre[l

are related to maize and other crops, that chPnged lbs colour (becoming yellow)

during the months of heavy Jil,

This changing of colour can be the syrT, c- of an unbalanced nutrient

uptakn due to the excess water in - te soil. Other problems were ftct, ni-

in 'eld was very difficult or inncesitle for men (July to /JJ-- -nd for

tracte--Irs (July, August to Mid September),

The introduction of a surface drainage system will solve 2artly the

above mentioned problems. The presence of furrows related to raw drilli -

facilitates the overland flow and weeding, which favorate both crop perf)p-rnnec.,

Accessibility of the fields for -pn can be improved by drainage. hut

the use of wheel tractors in these clays during the rainy season will elwevs

be troublesome.

The us( wheel tractors is even dissuade, as destructIon of soil

structure is , ,:lr inevitable-in these conditione. Unit 15 to hetw ,n 18 and

unit 1, has been water logging for 50 nn the (A.-me-inn er-c11

velle
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Appendix I

Photo-Interpretation and Soil Survey Mapping Legend

SOIL DEPTH (ALL LANDS)

Symbol

5

4

3

2

1

TEXTURE (ALL LANDS)

Descriptive Term
Symbol for Texture Group

Fine (light)

Range (Cms.)

less than 25

from 25 - 50

from 50 - 100

from 100 - 150

more than 150

Medium

Course (light)

Descriptive Term

Very Shallow

Shallow

Mbderate

Deep

Very deep

,Included Texture Classes

Clay (C)
Sandy clay loam (Scl)
Silty clay loam (Sicl)
Clay loam (CL)

Silt loam (Sil) loam (1)
Very fine sandy loam (vfsl)

Fine sandy loam (FSL)
Sandy loam (SL)
Loamy fine sand (Lis)

Very coarse Loamy sand (LS) sand (S)

(very light) Course sand (CoS)

COARSE FRAGEMENTS: ALL LAND)

a) Gravel, cobble, and other coarse fragements will be mapped when they
occur in sufficient amounts to influence land use. They will be shown
as textural modifiers of the present top soil as follows:

Mapping Symbo Descriptive Term Size Range (diameter)

Gravelly up to 3"
Cobbly 3" to 10"
Stone 10" to moveable
Rock unmoveable



b) Quantity of course fragments will be mapped in accordance with
the amounts shown in the following table:

Mapping % gravel % cobble % stone %, rock

Symbol by volume volume by volume by volume

c) Areas oontaining more than 90% of coarse frngments and more than
50% Rocky will be place into nn appropriate miscellaneous land type.

COARSE FRAGMENTS : (ALL LAND)

a) Coarse fragments for soil classed as to series will be denoted
as follows:

SIZE OF FRAG.MENTS

Areas having surface rock outcropping and/or accumulations of loose,
detached rock fragments (greater than 10 inches in diameter) in excess
of 50% will be classed as Colluvial Rock land.

The "S" and "R" symbols, when mapped, will follow the depth class
symbol.

PERMEABILITY (ALL LANDS)

Permeability
Sumbol! Class

2 Slow
3 moderately

slow
4 moderate

moderately
rapid

6 rapid

Probable
Texture

fine (heavy
fine or
medium
medium
coarse

very coarse

Probable
Structure

) pr, abk, pl
pr, abk pl

pr, sbg<
sbk, gr, cr

Cr, sg

APproximate
Per Rate CM

0.13 to 0.5
0.5 to 2.0

2.0 to 6.3
6.3 to 12.5

12.5 to 25.0

3" - 10" in diameter More thnn 10" in diameter
to moveable

: % by

Class : Volume 1 % surface urea
Class t Occupied by rock

SI : 30 - 50
82 : 50 - 70 R t 10 - 50
53 : 70 - 90 700 t 50 - 100

g c 30 - 50 30 - 50
Vg Ve 50 - 90 50 - 90
51 30 - 50
S2 50 - 70
S3 70 - 90

10 - 50
700 50 - 100



Parent Material

This item should include information on the origin of the

parent material and, where possible, on the nature of the parent

rock(s).

Type & Underlying Material will always be shown regardless of
depth of soil material (All Lands).

Symbol Description

Volcanic (basalts, tuffs, etc)

Felsic Precambrain basement
(gneisses granites, etc.)

Metamorphic Preceambrain basement
(slates, sehists, phyllites, etc.)

e Evaporite (predominantly gypsum)

Sandstone

Caleareous (Predominantly limestone)

Slope (ALL LANDS) Both class and degree of slope will be mapped.

Example:

Scil
Degree 12 Cl - Erosion

Class Spmbol

A

E

Degree in % slope Descriptive Term

0 - 2 Flat or almost flat

2 - 8 Gently slopping

8 - 16 Slopping

16 - 30 Moderately Steep

30 - 50 Steep

50 + Very Steep



Eiosion (All Lands)

Symbol Description Term

1 None to slight Less than 25% of original top
erosion soil removed

From 25 to 75% of original top
soil removed; occasional gullies may
be present.

From 75% of original top soil to 25%
subsoil removed; occasional deep
gullies or frequent shallow gullies
may be present.

An intercate network of very frequent
moderately gullies are present. The
soil has been eroded to the extent
that all or practically all of the
original surface soil, or A horizon,
has been removed. (This GL1 vd11 be
practiced only planting trees & grass).

An intericate network of very frequent
deep gullies are present. Soil profiles
have been destroyed except in small
areas between gullies. (This GL2
Ndll be practiced planting trees, and
structures).

Areas consisting of exposed parent
material and/or rock resulting from
the complete, removal of all of the
original topsoil and subsoil by natural
processes where attributed to man-
induced processes, it will be different-
iated by placing the symbol in
arenthesis.

4 Very severe All of original topsoil and 25% to
erosion 75% of subsoil removed.

2 Moderate erosion

3 Severe erosion

GL1 Slightly & modera-
tely Gully land

GL2 Deep Gully land

Exposed parent
material and/or



Presence of Salt or Alkali

Exact classification of saline, alkali and saline-alkali soil
conditions must be based on laboratory data, but the following simple
classes, as defined in the Soil Survey Manual, can usually be distinguished
n the field and can be included with advantage in a field soil description:

Class 0

Class 1

Class 2

Class 3

Soils free of excess salt or alkali.
Practically no crops are inhibited by, or
show evidence of injury from excess salts or
alkali.

Soils slightly affected by salt or alkali.
The growth of sensitive crops is inhibited but
that of salt-tolerant crops may not be.

Soils moderately affected by salt or alkali.
Crop growth is inhibited and no crop does well.

Soils strongly affected by salt or alkali.
Only a few kinds of plants survive.

Where conductivity measurements are available, the following
classes of salinity, as defined in the Soil Survey Manual, can be
recognized.

Approximate Limits of Salinity Classes

Conductivity of Saturation

Class
extract in millionhos per om2

Class 0 : Free - 4

Class 1 : Slightly affected 4 - 8

Class 2 : Moderately affected O - 15

Class 3 : Strongly affected above 15



Drainage

The following definitions for soil drainage classes for use in
soil profile description are derived directly from the Soil Survey
Manual:-

Class 0 Very Poorly Drained - water is removed from the soil
so slowly that the water table remains at or on the
surface the greater part of the time. Soils of this
drainage class usually occupy level or depressed sites
and are frequently ponded.

Class I Poorly Drained - water is removed so slowly that the
soil remains wet for a large part of the time. The
water table is commonly at or near the surface during
a considerable part of the year. Poorly drained
conditions are due to a high water table, to a slowly
permeable layer within the profile, to seepage, or to
some combination of these conditions.

Class 2

Class 3

Imperfectly Drained - water is removed from the soil
slowly enough to keep it wet for significant periods
but not all of the time. Imperfectly drained soils
commonly have a slowly pereable layer within the profile,
a high water table, additions through seepage, or a
combination of these conditions.

Moderately Well Drained - water is removed from the
soil somewhat slowly, so that the profile is wet for
a small but significant part of the time. Moderately
well drained soils commonly have a slowly permeable
layer within or immediately hebeath the solum, a rela-
lively high water table, additions of water through
seepage, or some combination of these conditions.
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Land Use

Symbol

F

T

Ba )
-

P

.-
/ R

ED

Description

Forest

,Thicket

Bamboo

Plantation

Riverine forest

Eucalyptus, Woodland

Scrub

Scattered Trees

Cultivated Land without Conservation

Cultivated Ltuld with Conservation

Bareland

Grassland

Exposed Parent Material

Moderate Gully Erosion

Severe Gully EroNlon

Strongly Affected Salts andAlkali

Ridge

Grass water way

Fboa path

Nursery
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Landscape Unit No: Rn2g/1

Geomorphology

Total Area

Remarks Landscape Unit

Hilly p comprised of undulating plains
and low plateaux with a substantial porpor-
Lion or low to moderate relief hills -
welern highlands.

(un2)

In seuthern Kefa this unit extends into
drier elimates and soils grade to chronic
cmmhlsols.

Assosa 1

1 01

Significant Land Facet : Undulating and low plateaux

Soil Management Unit No: 8

Area (%) km

Geology Gnelsses, granites and associated felsic
materials

Slope range (%) 2 -

Soil

FAO classification : Dystric nitosols

Colour : Dard reddish brown to dark red

Texture : Clay to clay loam

Drainage class : Well

Rock outcrop : None

Surface stones : Fairly stony

Effective depth (cm) : )150

pH : < 5.5

OM (%) : 3-10

CEC (me/100g) : 35-70

Avail P (PPM)

Dominant vegetation and/or land use: Most comtonly shrubbed grassland
with peasant and nomadic livestock
grazing and browing rainfed state
farm cultivation of cereals and pulses
at Nekemte. Intensive rainfed peasant
cultivation and open woodland in
western Welega.

Remarks: (Significant LandJ'acet)



Landscape Unit No. Rng2/2

Geomorphology

Total Area (km2)

Remarks (Landscape Unit)

Significant Land Facet

Soil management Unit No.

01..ogy

Slope range (%)

Soils:

FAO classification

Colour (moist)

Texture

Drainage class

Rock outcrop

Surface stones

Effective depth (cm)

pH

OM (%)

CEC (me/100g)

Avail. P. (PPM)

8-16

: Dystric nitosols

linrk reddish brown to dark red

Clay to clay loam

Well

: None

Fairly stony

i >150

<5.5

I 3 - 10

t :35-70

<5

Dominant Vetetation and/or land uso: Most comonly shrubbed grassland

with peasant and nomadic livestock
grazing and browsing; intensive
rainfed peasant cultivation and
open woodland in western Welega.

Remarks (Significant Land Facet).

See above

See above

Ro Ing plains and low plateaux

60

Cfloio, granites and associated felsic

materials

Assosa 2



Assosa 3

See above

Soo above

See above

Low to moderate relief bilis

71

(km2)

GflOISSOS, granites and associated ielsic
materials

10 - 30

Arthle acrisols

Reddish brown to dark red

C! ay to sandy clay loam

Well

Fairly rocky

Stony

100 - 150

5.5

3 - 10

10 - 35

- Dominant 'Vegetation and/or land utv: Most commonly shrubbed grassland

with pensant and nomadic livestock
grazing and browsing. Intensive
rainfed peasant cultivation and
open woodland in western Welega.

Remarks (Significant Land Facet) Dystric nitosols occur.

FAO classification :

Colour (moist) :

Texture :

Drainage :

Rock outcrop :

Surface stones :

Effective depth (cm) :

pH

OM (%) :

CEC (me/100g) :

Avail. P (PPM)

Landscape Unit No. Rng2/3

Geomorphology :

Total Area (km2) :

Remarks (Landscape Unit) :

Significant Land Facet: :

Soil Management Unit No. :

Area (%) :

Geology :

Slope range (%) :

Soils:



Landscape Unit No: R9g /4

Geomorphology

Assosa 4

Hilly terrain of noderate to high relief
with a, substantial proportion of moderately
sloping valleys interspersed throughout -
western highland.

Significant Land Facet Mo(lerate to high relief hills

Soil Management Unit No. : 113

Area (%) km2

Geology Gnelsses, granites and associated felsic
materials.

Slope range (%) 30 - 50

Soils:

FAO classification : °attic acrisols

Colour : Reddish brown to dark red

Texture t Cl ay to sandy clay loam

Drainage class Well

Rocky outcrop t Rocky

Surface stones t Ntony

Effective depth (cm) : 50 - 100

pH t<5.5

OM (%) : 3-10

CEC (me/100g) 10 - 35

Avail. P. (PPM)

Dominant Vetetation and/or Land Use: Shrubbed grassland with peasant
livestock grazing and browsing.



Assosa 5

Landscape Uhit No.: ling2/5

Geomorphology :t .0 ftbOVO

Total Area (km2) above

Remarks (Landscape Unit)

Significant Land Facet iutii valleys

Soil Management Unit

Area (%) (km2)

Geology (Ineisses, granites and associated felsic
nuterials

Slope range (%) - 8

Soil:

FAO classification Dystric Nitsols

Colour : Dark reddish brown to dark red

Texture : Clay to clay loam

Drainage class : Moderate to poor

Rock outcrop : None

Surface stones : None

Effective depth (cm) >150

pH : <5.5

OM (%) : 3-10
CEC (me/100g) : 35 - 70

Avail. P (PPM) : <5

Dominant Vegetation and/or Land use: Most conwnly shrubbed grassland
with peasant and nomadic livestock
grnzing nnd scattered scrub grass
vegetation and reverine trees.

Remarks (Significant Land Facet)




