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This report describes the result of detailed survey of Land Use
Planning and Soil and Water Couservation of Asosa dettlement Iroject 18,8524 ha
in western VWelegaadministrative region. The Land Hesources map, present
Land Use/cover, slope and erosion classes wap and Land suitability classification
map are in scale of 1:50,000 and Soil and Water Conservation Development plan
at a scale of L 20,000 (consisting of %

mpsheets and legends) accompanies
the report.

The natural resources data and development plan information presented
here is based on data collected during field work and the analysis of soil
sarples and reference of the Technical revort 1.2.3.10. Assistance to Land
Use Flanning Froject (UIL/75/003). Aerdal Fhotointerpretation zlayed an

important role in locating land resources toundaries and basic studies,
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1.1 CGenersl

This document with its relevant maps 1s one of o series of documents

orepared durine the course of the FAVUNDP Assistance to Settlament Project

ETH/82/012 while proparing land use mlammimg and soil and water conservation

¥

development planning and implomentation for three large-scele settlements.

lo and Harewa of the Rellef and Rehebilitaetion

This document has been prosonted with the aim of trensft rming and

promoting the selected settlement into sustainable salf-reliant through the

development of land suitability clossificetion end Soil and Water Conservation

Development nlan basod on the FAD matho vse plarning and soil

and water conssrvation.

With respect to the planning sxercise the fundamental requirement

the compilation of 2 comprshensive lend

and an essential component hes

resources of each selected settler rofer the location mep

of Ascsa Settlement Site.pre
1.2 Methods and Results
The methodology for the study of land uss planning te prepars and

Fosed on the (FAD 1978)

Evaluation in Rainfed

explain the land suitebility clessification

"Framework for Land BEveluation,

Agriculture and (FAD 18885) "Cuideli Land Use Plannineg”™ third draft

The Soil and Water Conservation plan for the ssttlement is based on (FAD 1977)

Soil Conservetion and Management in Osveloping Countries” and(FAQ 1979)

Watershed Development with spociel reference to Seil and Weter Conservation”
Analysis of lond resources as a basis for lend evalustion was based

en combination of a lend resources mep at a scale of 1:50,000 with basic
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do netvary much within the project ares,;

Tarent matorisl end olime

consgquently, soil formation and di-*ferentiation have primarily been

aspect ond dreincee.  The soil on top of the undulations

influenced t
ool well atructured.  The

and on the Qeﬂtla sinoes 18 well fovelopsd,
easonally flooded arces genarelly heve a clayey texture and are very compact
when dry. In pleces of weathered parent materiel layers of gravel are

found at variable depths, The texture of the soil is predominantly cl:

but the granulating effect of iron oxide on the clay particles permits this
dark red soils tn behave as clay loams insteed of clay. Hence the soils
have a fairly stable microstructure that would permit good ceration and

reasonably repid water penetration and movermont,

Therefore, with the usz of appropriate fertilizers and suiteble

roﬁatimmgs these soils are expacted o glve sabisfactory crop yields.

fAocording to the geolocical Formation, the Ashangi Group
consists  predominantly of alkeline basalts with interbeded pyroclastic and

rare rhyolites arupted from fissures.

Z2.1.3 Climate

The rainfall of rdings a2t Asosa town average

1287 mm annually e is shown in table 1. The

Bt

rainfall distribution pattorn is monomods most of the precipitetion

being received in the monthe of Mav to Ootob Dacember, January and
February are invariably ﬂry months, whils there is small shower cccasionally which

comes in Novembor March,

o

rmonthly maximum tawpar&ﬁuru rences from Z24.1°C in the month of July to

S . .
31.17C during Foebruary and the mzan WVM*h¥v minimum terperatures ranges

. N P " - .
from 13.67C in the month of December to 17°C March. The coldest months
are July, August and December while the warmest months are Jonuary, February

and April. There is no frost in the as confirmed by the local poople.
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2.1.4  Vegetation and Land Use

The vegetation of the area consists of savannsh woodland and swamp
vegetation. 0Open woodland savennah predominantes the top of the undulations
while the perennial rivers are lined with swamn vegetation. The trees are

broad leaved woodland largely of combretum spp. and H.rufa being very
common.  Bamboo thickets occur in the north and northeast and on the slope

of Mount Asosa.

Much of the area was originally coversed by dense Arundinaria alnin,
but recently the activities of man, for case of mechanization and Bushfire
have affected the natural cover to such an extent that nearly most of
the area is with no vegetation: what is left is now small isolated pockets of
forests in the river valleys, on uncaltivated lands and in accessible places.
The present vegetation comprises a sparss cover of savanngh voodland and
swamp vegetation. Open wood land savannah predominates the top of the
undulation while the perennial rivers are lined with swamp vegetation, broad
leaved woodland largely of combratum and termiuvalia species., the grosses are

mainly of Hypernial species.

The prasent land use system is mainly rainfed aoriculture with minor
area of irrigated agriculture. The main croped area founded in 1984/85 was

6,200 ha or 34% of the total project area. Maize ane Soreghum bégng staple and
important crops,occupied 70% of the total cultivated area Other crops such
as teff, haricto beans, noug. pepper sunflower and wheat are alseo produced.

In addition vepetables such as notatoo, cabbapge, onion and orchards are grown

along the river and springs using eravity flow diversions.

A number of peasant associations (the indigenecus people who are
muslims and members of the Jeblow trib) are found around the project area.
Their economy is dominated hy rainfed mixed farming. The crop nroduction is

based on traditional system of farming using mainly hand tocls cultivating

.

half hectars. The main crops erown are maize, sorghum, teff and each family



and & small number of cettle

ovide the moin means of

.
are kept as cash genorating rescurce.

transportation over MOST areas.

2.2, BDevelopmant in tho

Fvaluation of the arga for it's Bui%ﬁbilitv to enbance rainted

arable mixed farming on @ mechani lture indicats lend quality and

land characteristics which consists predeminantly of the top of the interfluves
is generally flat with slope percentage of 1 to 3% with a sharp increase as

one reaches the river vallgyﬁﬁ

Hofore this, settlement was implementod. however, Dabue State Farm
moved to it's present site near Debus River. The sattlers were, therefore,
shifted to this arca which has become the uncleus of the (settlement)
activities. Apart from the limited aree proviously developed specid
for settlement, most of the arco under coltivetion is on the old State Farm
land and most of the settlers work on this lend and divide the proceeds

Aditional alccetion of settlers in 1984 and 14985,

anong themselves snd

. howsver, develonment in the scttlement possess 16 units

in the meen time

in whole Asosa development project area.

The main diseess known in the areo is melaria. There are
also soms other disssses such as aoebic dyﬁ&mﬁefv and T.B, This arises
from poer hypenic conditions and lack of proventive measures. There is alsc

n
testse flies infestotion in the ares which o s trypancsomiasis in cattloe.

The 16 development units accomodate 7,8 of femilies. On the

basis of earlier proposals by the Relief and Rehabilitation Commission (RRC)

e
Lo

ints

the model has been defined

having 500 family heads per settlement un

of 1250 hectares of land. This would be in line with the settlement model

i

which requires each settlement unit of 500 families settlers to have o minimum

-

of 1000 hecteres of cultivahls land for the coonerative farm, 50 hectsares



homestead plote end 200 heo

soil and water

also permits allowance For ir

conservetion structures. The

the developed and underdevel

rivers
{Units

16 and 17). At present there is rﬁliabili%y in ﬁha cuantity of supply of

& and nroject

one to Now Settlemsnt |

8it there is no

water and they =re not far

definite assureance in  unit 4 i are OL regularly cleaned and maintained.
To facilitate the trostment and distribution of the avallable surface watur

.

in the area, is proposad to

e water supply seystem.

H A e
The Ascss

the adversely affected sopuletion from +

Tigrie Administrative regions Imitially t were 5000 settlers and now

the population has increased to 28,477 which includes 7,875 families.

The plenning of the
for the settlement of 8,000

into 16 units with the n

(} g &4?:

services,

2.3 Land survay

The survey intensity in the arse wes in accor

ance with gp&mifim

investigations and obejectives., 7As a result, an area of some 20,000 hectares was

surveyed at semi-d into five landscape

difference in lendform, soils,

f"i
*3
o]
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i
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3
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units by tekine consid

hydrographic nattem, ﬁlmggﬂ relief

wtation density. Each unit is
ritability and the results

evaluated for its current and po
i the surveywere shown on an o
a scale of 1:50,000,
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- RO T R N
Unit SR L Less Debos

1 47 3R 551
2 560 48 1055

3 501
4 500
S 475
¢ 488
il 502
& 402
g 498
10 503+
11 488
1a 475
12 494
14 489
16 499
7 474

547 1000
333 1025
393 925

o
g
&5
:
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Total 7875 8578 18,824

* 1230 dst cudtivated ares o
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3. LAND USE STy

3.1 Maethods of study

3.1.1  Aer

the Asosa Settloment area is to

makz sure thet the carried and should be

of the settlors and to bhelp them

carried in the future
cackle the main problems and development bottle- s and to lead them
tackle the main nrobl 1 deve] nt bottle-necks an lead then
make best use of the development plans in their future cevelopment endeavour.
As a result asrialphoto intercretation for the ares was onc of the
asic reouirerments and invaluable method o study i
basic requirements and invaluabl thad study in

the settls

4 te guide land-

ont .

Thus,

02.12.1880 at approximately 150,000

craphy was flown in

‘T was dong with Topecon

mirror stereoscons with Ix Lo

weul oy eveploce.

fter scanning the pone stereo pairs, an APL

e

i

fiwld survey. This

legend was pronarcd with supporting

was reworked inlo s

The APT

thourht to be self-

xplanatory.

isting mosaic.

Transparent drafting pepor wes placed orinciple

nurher, lines were

points were transferred and

drawn by doining the

The APs with ions ware nisced under the transparency

with Fflieht lines in ines and symbels trensferred.
sSomemosaics were nmore distorted than others and adjustments had to be made

during the trensfer. VWhere distortion was too ereat, the informetion wes

transferred to the altemea

rked so thet only information



o }

in the center of AP was shown. using adjus
The scals of the

1: 50,000 secale and an averan

was calpuls tdentifiable point on the

ahiowr

3

3.1.2 PArea Measurement
Another approach o use study

was area moasurement of mnits ware

measured by planimeter and

\wreas below 15 he are sivon fo Fhe nosrest 5
Areas oplow 1o DEa are gliven to Tho ngarest o

The sum of the individual mapping units wos checked

area, Sinuous rivering forost was he as tho difference botween the sum

of all other ar and the overall area within the unit boundary and hence

includes srrors. According to 25 were measured

of the total arcs surveyed (29,000

by planimeter. This is rouchly

3.2 Soil Survey end Soll Sampling

Inorder to identify and make a kKinds of lend-
1

in 1886. The approsch of the =oil survey is described as follows. During

use items esoplic

g to the settlement, soil survey field work was carried

f:;

the field work chservation was made in which spproximetely 48

descriptions were made (genereally to e depth of 180 cm). The eugerings were

made with 2 screw-tvpe super. Both land and soll charecteristics werc

recorded on o standerd form for suger descriptions.

Ubservations include recording of physiography soil surface conditions
and scil profile characteristics which were obtained by means of auper
taken from small natural sxposurc.

The methodology aunerings was adopted

from the "Culdeling for soi. 1977) and from the




lour charts (1875)

Munsell soil oo

maps in

3.3, LABORATORY ©

3.%.1 Genersel

(n the basis of forty six soil semples which were

chemically end physically analyscd by the soil leboratory of the Land Use

N

Department of the Mi

L.

~ioulture, analyti

Planning end Regulatory

date were pressnted in appendix 3.

3.3.72 HMethod of

The soil

scil leboratory in nlaythenc becs with nroper identificaticon taps.

501l survey area to the

Samples Preparation: air-dried at room temperature by

spraading on peper she pround in metal mortar and & pestle

taieved throuph 2 2 mm sieve,
Texture: The particle-size tion was dotermined by modifisd Bouvoucos

100 ml distilled wa

1 N S el

for ong hour.

Method. &0 ¢ scil wes soa

60 ml of 9% H,0, wern added

hour to destroy the organic mattor.  Then 2 o of N-hexametaphosphate (calgon)

contents hested on o hot plate for one

“

was added and the suspension was tronsferred to dispersion cup and stirred

for five minutes. The suspension was ther troansferred to the hydrometsr jars
and volume made to one litre mark. The zwa@?pftr‘z~adinﬁ$ ware taken at

“
1
a

tho 81

40 seconds and 2 hours intervals t + clay and clay

percentage respectively. was caloulated by subtrecting

silt + clay percentage



water or salht solution (KC1 or

PH: 20 ¢ soil was treeted with

and the oM was read using

CaCl,) for half a doy with ocoasic
£

standard glass and calomel electrods

Organic Carbori: (Walkley and Black Mothod) To seil (passing through 0.5

oy

m sieve) containing 10-25 mp of orgenic carbon wos added 10 ml of N Potassium

dichromete and 20 ml o nhurdio ecid,  After hald an hour 200 mi of

-
3
]
f:v}
::J

¢

distilled water, 10 ml of orthephosphoric acid end 0.5 ml of barium

diphenyleminsulphonate es indicator we and titrated with 0.5 N

ferrous ammoniun sulnhate arvanic matter wes caluclatad

from the amount of potassic usad to reduce the organic matter.

fnd

Total Nitrogen: To 1 ¢ soi siovel) was added 1 ¢

copner sulnhate and

of catalyst mixture {(conted

selenium powder in the retic of 10:4:1) and & ml of conc. sulphuric acid
in a kKjeldahl flask., Tha

Then transforred to ano

cloar aend cooled.

with 1little portions of

tlstilled we

in 10 ml of 0.2 N H.GO o oxeese aoind was

NalOH with methyl red og en indicator. Perconta

fAvedlable phosrhorus:

]

teaspoonful of activete Morpan's extracting

solution [10% of solution

A% =petic acid). The contents

were shaken for 30 minutes and filtered, P owes dotermined in 2 ml of the
extract by adding six drops of formaldehyde solution. 1 ml of sodium

cobaltinitrite and 2 ml of iscprony] The turbidity of the samles

was compared with the stondords,



2} was leached

through 1 mm

Exchangeahle cations:
with 150 ml of ns
weter. Lo + Mg were
O.IN HCL,

adding 2 ml of 2%

soetats and made to 250 ml with distilled

Teache

acidifying with

o Mowith Mo-complexonate
”wN%aC} huffer.

The contents were tilrated with 0,02 N disodium selt of ”‘Tﬁ aftar adding

a pinch of Erdichrome Dlack T.

grmination of Ca, o 5

For det
titrated with O

and Readers reager

10wl portion of leachate weas

e

| . 4 - T v ey s F SRR
N disodium salt of EOTA using & pinch of HHSRN (Paton

2y

Mg was obtained by subtracting exchanpeable Ca from exchengeeble Ca + Mg,

T

~

Exchanzeable K and Na were detormined by flame photometer using air

butane flame.

Cation Exchance Cepacity: The soil previcusly leachod with NH, -acetate was
total of 80

Ma by extrocting

successively washod with 10 ml portions
to 10C ml of ethancl. Adsarbed N,
the soil with 40 ml of
5 ml of 40% NalH and

titrating the oxco

3

exhract by adding

4

huric acid and

Exchangeable Aluminium: 10 ¢ so0il wes extrected with 100 ml 8 KC1 by shaking

o

for two hours. 5 ml of KC1 axtroct was dilutod to mi with water, 2 ml of

1% thioplycolic acid and 10 ml of aluminium ro

alning NH, -aurine
1
tricarboxalate, gum accacia, NH,O0AC and HCL1) were added.  The contents were

heated cver boiling water bath for 16 minutes and cooled.

T
o+
;r
&
o
)

On cooling tha velume was made o 50 ml with wator, mixed and ebsorbance

measured at millimicrons,

1t} until the coler turms from wine red to blue. Exchengeable



Exchange acidity: FExchengn acidity wes determined by the potassium chlordde-

trigthanalamine buffer method. 10 ¢ of scil and 25 ml of 0.5 § KCT - C.2 NOTEA

buffer were shaken for half an hour and - throueh a gooch crucible

ntaining a moist whatman no. 42 filter peper.  Additiconal 25 ml of bu

solution were used to trangfor the scil to the crucible.  The soil was then
leached with small porticns of 100 ml of replacement solution (0.5 N KCI

sclutionn containing 10 ml of buffer solution). The combined leachates in the
flask were titroted with 0.1 N HCL using 10

2 drops of methyl red with the propressive coleor chanee from blueish gresn

through viclet te pink. The end peoint was chocked apeinst a blank containing
50 ml of buffer solution and 100 ml of replacement solution. Exchange acidity
was calculated by the difference between the titration velue for blank

solution and the leachate.

CaCl, percentage: 5 ¢ of 2o0il was treet 50 ml o 5 NHCL by gently

3

boiling for 5 minutes. After cocoline the contents wers

RE

“{ltered and washed

with water to wash 2ll the acid out. The smount of unused acid wes determined

by adding twn drops of phenolph back titrating with 0.25 N NaOH.

The percentage of CQCQ% was caloculatad From the acid used.

Exchangeable Ca + Mg in calcoreou of calcarenus soils

exchangsable Ca + Mg was extrocted usine 10 g of soil and 40 ml of KC1-TEA

buffer (containing 1 W KC1 and 0.2 N TEA,

)

oocesionally for

one hour. 10 ml of the filtrats were used for Ca + Me determination by EDTA

method (as described under exchang Cz + Mg in v H,-acetate extract.
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7. Moderste to hieh severaly dissec
sideslopes and platraux
8. Hieh to rmountainous relief hilis

9. High plateaux

[

e

10. Moderately dissected nlateaux, platesux with hills and
rolling to hilly nlateaux

11. Rubble land and rock outcrop

12. Sanrd and salt deposits

-
L
H

4. Selection of crops for Land Bvaluation

The overall approat for ddontify

ing the reguirements of crops
1

was by taking considerations in terms Cesed an

of land

rmined in the field survey at a semi-

& standard devise for recordine crop reouiren

gualities end lend charechteristios de
detailed scals.

From the cuideline chtoined from the survev the major kinds of

land-use which involves cron nroduction are Vture (annual

perrennisl and mixed), irric aericulture forestry.

4.1 Selection of crops

The fundamental requirevents for s

list of seven crops
as land utilization types (LUT) was drawn up which included other perrennial

-

crops excliudin

§

forestry srocies.

* boosting crop production in

<

Asosa settlement, this would me

and the lsrend that

b . N T I S T N S ”
This would ensbhle the settlsres to meke

bestsult essentially to erow them,
most efficient use of the land to nroduce more cron production and for
utilization of other forms of lend-use in the future. A part from planning

§

other forms of land-use, crop nroduction should also bo designed to lsad to

fulfill the basic neede of the community which sheuld bs planned noss

s8ing

local and netional level development endeavours with e capital reserve to

up-grade the living standards of the settlars.



From the above spproach. activit

be reinforcemant of health and aducation

required by the settlement site. A further considerstion in dete

ies which would

a list of crops to be tres

would have more potentials

development.

Basod on the cron ¢ most fundamental list of crops

of Asosa settlement proj Maize, Sorghum, Teff, Laricot beans,
Noug Pepper and Sunflower.
4,2 Cropping systems

A farming system practice such as the seed-complex involves various

range of crops. The cropping sveton practicedby settlers within this type
of farming system indicetes difference from one locelity to enother.
g8 Y

For exarmple, the Asosa scttloment project practiced a cropping ¢

o0

ystem

which consists of some cereals, puls For instance, project

area largely based on Maize and Sorghum is 70 perzent of total cultivated

land,

In addition to other undesireble effects continuouscultivetion of

Maize and Sorghum could lead to lower crop vie It is suprested that a crope
ratation system be introduced ) which would include legpuminous
crops, and Teff, Haricotbeans, Noug, Pepper and Sunflower with other minor

crops and vegetables and fruit trees.

The mixture of mein food crops and minor crops are cultivated and
recommended to meet the needs of the local community. The farming calender is
designed to show that crops are srown and nzsture in adequate conditions for

seed repending to fill a food gap to satisfy the needs of the settlement.

4.2.1 Crop Establisbment

The main climate factor effecting crop production in the settlement

is rainfall and ite veriation. Tho sversee rinfell superior to 30 mm from

55 months represent S8%, having a monthly
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rainfall (1085 mm) the wet seaszon (June, qulyr fueust and September) represent

72% of the yearly total, toher having a monthly

reinfall superior to 100 mm/month represents 92% of the yearly rainfall.
Consequently, the settlement has a prowing period of atleast 6 months (May to
October) depending on the storege of soil moisture available after the rains

"y

stop.

The months April and June have enough rein for land preparation
possibility. After June, the weather becomes probably too wet for land prepa-
ration indicating minimization of problems such as destruction of soil structures

formation of plough scle, and insufficient cerrying capacity of the soil.

In terms of crop growth and rainfall relisbility, the overell climate
sitation was not favourable for crop production. First, plowing starts around

s

mid of January oxtends to late June. Excent for Maize and Sorghum,
plowing starts mid of January until mid of April. Other crops start begining

of March to May. Weedineg and cultivating seems to be accormplished in the

v_l

months of June to September.to late January. [(for deteiled information on

T

cropping calender refer to Figure 2},

4,3, The need of reforestetion

It is well known that the introduction of settlement is one of the
factors that contribute to the oropressive reduction of the tree and shrubs for
energy and construction needs of the settlers. Tres destraction take nlace
predominantly near settlements and is soreading out inte  the surrounding

woodland and shrublands as the 2 are obliped to po further to obtain the

materials needed for construction and energy.

In Aspsa settlement a progressive tree reduction is taking place

¥

through the ov&r«axploitation o wood from the limited netural forest resources.

Presently the settlers have to trevel up to 20 km, to cmil&aﬁing wood. I
this excessive deforestation which is faster than the estahlishment of new
plantation continues and is not counter-balanced by intensive reforestation

.

programmes the arsas will deteriorete to an extent that they will be incapable
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")'_; e

ent,  This

s were existing

to support the human and 1liv

could mean that settleman
in drought affected

alleviate the nopulation from

particular and promote the national

areas and

To avoid the ‘scolorical
i1 stabilizaetion,

nrovide tress for the purpo

for production of fodder trocs and mrvalwpmeh« ing, forests have
to be developed and indiscriminate destruction of trees hes to be stopped in

and around the settlement sreas.

£

Asosa ssttlement site has already established and launched an

reforestration programme for its arca but it is pocsible that the range

wxtensive

species could be extended to include trees which could provided fodder and food.

Observing the plains anc
development is taking place shows that thev are ofter devoid of treaes or

for

gradually being affectaod by land clesrance for cultivetion and se
building materials and fuel wood. Thus, the advantapes of these indigenous
species such as Acacis Albida is roslly appreciated ept perhans by the

indicenous pastoralities.

in association with

civen more attention in

A
o
rv
5
o
-
=
ol
=
ot
=
Lode
=

s

¢

food oropns and fruit

planning end extansion activities for ssthlement development.

h

™ L L '

Consideration should

be eiven to indipenous multi purpose

tree species such es Acacia Albida Mangifera indice which not only provide

m

wooden products but possibly serve verious purpcse such as scil conservation

and improvement. fodder production and food.

Feteblishament of of wind hresk, soil conservetion, forage
production and food for sett

be made through the intreductio

wood supply to dnhance hardicrafts could

axontic multipurposs tree species such
Acacia decurrens. Leucoans leucccephala, Azendinchta indica, Fucalyptus

Camaldulensig, ~—=me=-—,

undulatineg slones where ruch of this settlemen:
/ ¥
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ameliorete inmediate nrobloms by giving
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In Ascsa, resforestetion was started in 1881 £111 1985, The plen

was to raise and plant five million seadlings

in the settleoment are as follows:

The tres species to

Acacia decurrens

Acacia melanoxylon

Azandirchets indics

salvna

rofiusta



5. CROP NV IRONME

.1 General Desoriptilon

(3]

Cron envircrmentel recuirement condition is related to the nhysical

conditions of the settlement coverine a wide ranee of climatic, soil and

other issues. r mossible crops environmental recuirement

®

s
includes maximum and minimum tempereture intensity and {frequency of rains

o

and relative humidity for rain-fed apriculture and the lend cheracteristics
neaded to describe these qunalities, The definitions of a land quelity and

loand characteristic are as follows:-

- A land quality is an attribute of land which acts in a distinct menner in

its influence on the suitobility of thz land for o specific kind of use.

- A land characteristic is an attribute of land that can he measursd or

estimated. The above definitions involve the following hasic statoments:

First: (land nuality)are fewer in :e (the land characteristics),

secondly, they direct attention to the effoct upon la and thirdly they

take an acoount of interections heotwosn environmental factore.

In accordance catinn for each crop, the

requirements are. given The basic reguiraascnts as omployed. in the

land evaluation ave giver form at cpeondix o for 17 land

gualitics sno thoe lond

Approaches consideredfor crop environmentsl requirements are as
follows:

Abbrevietion used for thp suitebility ranges ore:

- Snil texture fallows
S Sand
L bLoam
Ls Loamy sand

Sel Sandy clay loam

surad or estimeted.



5] Sandy loam
811 Silt loem
£l Clay loem
Sied silty cloy loam
5S¢ Sandy clay
Sic Silty olav

C (rd) Clay {red)

C (b1) Clay (black)

- Slone classes
0-2% Flat as elmost flat
2-8% Gentle slope
8-16%  Slope
16-30% Moderstely slopes
30-50%  Ste

3

50%+ Very steep

to seasonal flooding which are given two classes.

classes followFAD methodology as described above except for lands

One for

the period durine the rainy season ond the other for the rest of

the yeer., This was deliberately done to accomodete requirements of

the land evalustion: -

Very noor

I - Imperfoct

b = Well

E - Execessive

; - Poor

Mt - Moderately well

5 - Somewhat excessive

- Rock outcrop descriptions follow FAD methodlogy: - Stoneines
classes ara:-
None 1
Ferily stony 1-3%

Stony 3-10%

Very stony

Exceeding sto

Rubble land a0%



~Effective

o
s

EA

&0 Very deen

7.5-8.0 Slichtly alkaline
8,0-8

~ . - L LI
s B.5 Hioh alkaline

v

~
-Electriecl conductivity mm has Jom at 257C

£ 4 nm has/em Nen saline

L1 o

classes are: (me/1002)

~ Castion exchange capaci

are (in ppm)

5-10 Low
10-15

15-25

> 25 Very high



-~ Frosion (A1l lands)

Symbol

1 None to
erosion

Jescription Term

slight

82

Moderete erosion

3 Severe erosion

4 Very severe erosion

oy}
-~
ot

land

oy}
[
™
0]
5
ks

Gully

EPM » Exposed parent

matarial and/or
Rock

The classes the description
standard scoil description clas

Description”

S&8

_zss than 25% of « soil removed

From 25 to 765% of orieinal top soil removed:

ooeasional gullics may be present.

From 7 of original top snil to 25% subsoil

rEmOVEc s cep pullies or freguent

shallow gullies may be present.

All of original topsoil and 25% to 75% of
aubsoil removed.

An intarcate network of very frequent moderatly
The

21l or practically all

.
Gullies

seil has been eroded
of the

a8 been

are presents.

swhent that

RIS

ariginal surface soil, or A horizon,

removed.  (This L1 be practiced only

S gy d
Lrees and

nlantine

twork of very fregusnt deep

¢ presont.  Soll profiles have baen

ont in small

areas between gullies.

practiced planting trees, and

structures

Arans consistineg of exposed parent material

and/or rock the complete, removal

S i

of the oripgin

natural processes

of 21l topseil and subsoil by

where attributed to man-induced

Process it will be differentiated by placing

28,

the %ymhml in parenthesis.
of soll dreinape onil texture refer to the

in FAD 7"Guidelines for Soil Profile



High lovels of Inputs

Passible conciderotion wos elaborated initially to identify the
requirements for o nt of thres input levels i.o. low, medium and

-

high. As forseen for the different levels of input certain environmental

deficiencies have to bs cvero amelion hirher levels of inputs.

ence by introducine drainaze works,

rvation work ste.
eh lavel mechonization may
call for more stringent snvironmen

At high inputs levels as followirey adjustments

.

in the values of the land cheracteristics are made: -

Snil drainage (land qualit ngmr%&ct improve the

. L)
(eI

1)

L
suitability by one cless i.e. NI (currently n@ﬁ Hiable) becomes
(Mar (s
(hichly sGitable).
<

1inally suitables) sderately suitableland 82 becomes S1

Stones and rock outerop (land quelity menepement land preparation and
maechanization potential).
Change the suitable rences of most crops as follows: -
51 nons to fairly stony (0-1% of the ares)
5S¢ Fairly stony (1-3% 7 )
S3 Stony (3-10% ~

.

ing stony ond Rubble (Over 50%

N1 Vory atnny {(10-80% * )
N2 Fxoen ]

.

This adustment is made on the basis that stones end rock outerops impede land

preparation and mechanization activities.

. R—]
Slope angle (land quality - derradation hozard)
S1 Sloneg of 0-8%

¥i "} ol
S ! B-16%
I fand - ("‘\(\,
53 ' 16-30%

nn the

The adjustment is n

o

sis that ot high inputs levels slope
of B-16% are moderately suiteble for cultivetion I nrovision is made €

maintain the area throurh scil conservation works. The environmental requirement



e En b e e e
mroject iz shown in table o

for crop combinaticn

Appendix 2.

G LAND RESOURCES MAP

The land evaluatiorn methodnlory used in the preparation of the land-
use plan is in accordanco with the FAT fremework eveluation (FAD-18976) and the
FAQ Agra*?cmlaxi&al Zones (AEZ) project (FAC-1878). The develcpment end
nroceeding to obtein the land rescources basis for land evaluation o series of
thematic maps were combined into @ lend resources mep at 1:50 000 scale which

has integrated information on Acro-climatology, Geomorpholosy and Scils.

hey are the main indiceters for potentiel acricultural production.
The lond resources map involves the fremework of the land resources inventory
by consisting thz necossary assemblege and intecration of rescurce  data to

carryout a lond suitebility ovaluation.

Thus. the main componerts of the land rescurces map are thematic

maps of thermal zones, lencths of orowing poricds geomorpholngy end soils.

of orowing periods (LGP)

is based on the methodelopy of the cal Zonc Project and
Assistance to Land Use Plannine Project ETH/SZ/OIS Project,  The fundamental
data for gecmorchology and soils results from seomorphological interpretation

I8

of aerial photo and available sur

”i
A
\
i
P
0
o

Figld traverses acrn-climst eminated from landscape

units roughly smell eroups of lond eystems,

6.7 Land Resources Units

shown below was developed as part of 2 comprehensive

the map unite derived from the intecration of
information mentained in the thermatin mans described abova.  However, a brief

description with illustrative example is ﬁ“&ﬁwﬂtgd to the user to help bim



understand the nature of Land Roscurces units dascribed on the mep and the

means by which thermatic deta on thermal zones, length of orowing periods

i

mtorratad to delinete them,  See

and geomorpholoey and soils have

appendix 4.

6.2.1 Land mapping units

The combination of lendscane units from the peovorphology and soils

o

map and the various zones from the longth of crowing poricd map. Thw symbols

are comprised of two parts, for axample Qm&/?q

The first part of the symbol. Row, represents the landscape components

the second part, /7 represents the growing perieod zone. Both asnects are

2
E

S

explained in more detail below ses Lend Resources map
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6.3 Explanation of theratic mep inputs

£.3.1 Thermel zones

. .0 .
Thermal zones are defincd by mean daily termperature (in 7C) during

the e¢rowing season. The following relation between temnerature and altitude

meteroln

was determined from date from 155 icel stetions throughout the country

TM;N&HMWWT‘vatﬁmeﬂ
in & gradient of £.58 370/100 m altitude,

2 - . . Y VR .
RT = 0,90 Cradiont = 0,507°C/100 m rise

x Altitude was defined, resulting

Altitudinal Altitude
meteres Repgions

Thermel zone cmpereture Zone

07 5 FR-1a's -

Bereha

:
J
a
-
<J1
-
Fa

Kollas

Woina Dega

B 17,5 - 10,0 3000 -3400 0 7
. - . Wurch
9 0.0 - 70 3400 - A800
{
. ) i
10 L7 E > 3R0N .

periods

6.3.2 Lengths of prowing

Moisture availability is = verv critical component in determining

o~

rainfed crop suitabilitics. For the purpose of this eveluation it was
estimated by the length of growing peried (LOP), which is defined by a simple
water balance model comparing rainfall with potential evapotrenspiration
(PETY. The PET is calrulated according to Pen man's (1948) formula.

The LGF's in Ethiopdia are closely reletad to altitude (temperature)
and the mean annual rainfall, the latter in 211 its three attributes of

cmount distribution and pattern. Two main tvpes of LGP's were identified,

normal and intermediate.
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25 o result of the agroclimatic

TR e T
LRI

resources invento Project
ETH/82/010, T7's

and are also incormorated as

ividual thematic presentations

land resourcas man.

8.4 Explanation of

Landscape units which are reasonably homoseneus

with respect to incated on this

map.  Manual intornretation existing survey,
field surveys, agreclimetic informaticn, and eoclogic and toposraphic maps have
the

sificationn of landgc&p@ units

been used in the delireation and descrintion

symbols on the map represent or hicrerchial clas

of the classification follows:

An explenation, with examles, o

/M " * " L 3
{1) Six subdivisicons. rep the genesis on

the landforms, i.e. the eeomory

Alluvial A

Voloonic v

Aan 0
Stru S
Evay -
Rasidual R

o

(2) Subclasses of these
£ ;
letter. m in Rup”refers

is "moderate to high relief hills” "h" in "4b" refers to the subclass of the

alluvial geomorphic type that is ‘hasi

ons with seascnal drainage

i
deficiencies. The full rangz of subcl omornhic units, is given below




in the summary legend.

(ﬁ} Structural and

lower case lettor, which indentifies the main parent material cripin of the

VOIS

nird charector, the subscript

landform. Alluviﬁly
this third cherscter,

dan, Bvancrdts and Voleenio landforms do not have

Folsic Precarbr

24

tamorphic orecambrian basoment

(slates, schists, phyllites, etc) 38

Fvaporite (nredominantly gvnsum) @

S Eald

Sandstons S

Calcarscus [(prodominantly

uch symbols aro normally

may be wsed topether, for

example, sh, \
P18 c/g, where parent meterd

and not arated at

this scale of mapping.
ﬁg) Geomorphic units ere further subdivided on the basis of soil association

which cocur within them into Tinal landsca the tvpe described above.

This final subdivision is represanted by s number The superseript

1

number is absent where each cccurrence of the geomornhic unit has the same
soil association.

listed beleow in the lecend. orcanized according to the

fo

There are
general physinpraphic charactor of the landforms, for examrle, wetland, low to

roderate relief hills

settloment site, See Land
Resources Man 2.

B.4.1  Summary Legond

¥

2 . . .
Rn_ - Hilly plains comprised of undulating plains and low plateaux with
&

a substantia
lmhlfm 1ol

L proportion of low to meoderate relief hills - western



Rasidual landformsa

le - Hilly terrain of moderste to high relief with a substantial

nroport

o of moderately sloping valleys interspersed throughout

Residual landforms

The specific features upon which the detailed descriptions of landscape

units are based on the lepond of the map ere land facets.

5

Characteristics used to describe significant land facet

Landscepe Unit No

Geomarphol

Total srea (Km™!
Significent land facet
Area (%), Geology

Mluye TAnEs

Dominant Ve anct/or Land

o a
ek
D01 L

PR o de X
CTLGATLION

M (oreanic matte

CEC (Cation axm%ﬂnga capacity)
Available P

SMU Moo (Seil manacement Unit)

'

:nted in the appendix 4.

The description of landscape unit is pres



7. LAND SUITABILITY CLASSIFICATION (AP
7.1 Land suitability eveluation
The results of the land sultebility classification conducted in Asosa

settlement project sre presentod in two maln ways.

- Lond suitability maps

-~ Land suitablility clessificotion tehles

For the seven (7)1 crops considered within the rainfed agriculture,
One (1) group combination 1:50 000 scale of land suitability maps have been

prepared for the Asosa project.

Similar land suitchility maps for the ?mrﬁﬁtry land utilization type
lzo been complied at 1:50 000

scale. The second mﬂﬁmr result of the guitﬂbility classification is contained

and the livestock la

utilization tvpes

appendix 2, Land suitability classification tables.

Here, details of suitshility limitaetions for S22 (moderately) S3 (margina-
1ly suitablel), N1 (currently not suitsblel and N2 (permansntly not suitable)

are indiceted for all matchings invlioving these two clessifications. Mo

limitetions are assumod prasent for these
not tabulatad,

indicated as 81 and are thus

7.2 Land suitobility classes

“Guitability clesses indicote of suitebility,within the order

Tl

.
13
suitable (s). It is usual to reccgnize throe classes, "highly” "moderately”,

and "marginally suitable. The following nemes end definitions may be appropriate
in a qualitetive classification

Class Sl Highly suitable

Land having no significant 11
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a given uss, or anly minor limitations that will not ﬁiyn
reduce productivity or benefits and will not raise inputs chove

an acceptable lovel.



Class S2 Vodere

.
P
in ogorena

ore moderately severs for

sustained epplication oFf o oiven use; the limitations will reduce

o

nroductivity or berefite quired inputs to the extent of

bing overa ained from the use  Althouch still atira-

b
ctive it nferior to that expected on class

51 land,

Class 53 Marpinally suitable

Land having limitetions which in

anplication of 2 given use and will so reduce nrﬂductivity or benzfits

oy iners

innuts, that this expenditure will be only
marginally justified.

Cla}a Nl Currently not suitablie

Land having limitatiors which mayv be surmountable in time but which

cannot be corrected with existing kno

2 to prmcluﬁu suecessful sustaine

Class N2 Permanently
Land having

sovere &s to preclude any

sustained use of the land in tha ziven

Amcavdiny to the land suitability cvaluation

above 12,287

cempy;sing land wulﬁlblllty units CU, 1 & 5,1

have been recormmended for cocperative farms and homestead production
of crops adepted to the area .i.e, Mairze, corghun,Teff, and miner

nulses, Haricotbeens, Noup, and Sunflower and Pepper.  On the other

:

binse all the o

heotares for livestock grazingland and

hand &,057 hectares . which oo

wr land suitability
units are avallable

atforestation 3,656 hectar



mpemonic signific b, .. SEM
There in closs S1.

peiy

Example of symbols

E
are given |

o deficienoy

o crosion hazerd

management limitation

it

toxicity limitetion

o3

rooting condition deficiency

7.4 Land suitability units

The

agriculture

land in

and classified into five

Asosa settlement project has
t

is indicated in man 3 lend suitability classification n

8.  DEVELOPMENT PLAN

The development plan incorperation at

subwatershed and offerine optimum benofit to the settlem

Any activities that will improve or atloast
gfit to the

options considered are those

is of ben

may he termed a
that will

livestock

sattlement,

lead to improving

apriculture, forestry or Marketing

nroduction.
together with water
also

inputsComponents such as

devel ont (sprines, farmponds, de

are considered, Fﬂrw management 1z considired as an

reforestration or strip croppine

development innut must be continued

“limit

by lowsr-case

imnrovements
sustein prouction,

develapme

or &

undor 2 gond farm mane

2. p.molsture
let

ations

do oy
LErs

imted for rainfed

’

heir distribution

ents,

or that
The

ustaining

nt ontion,
tloast s
and storing produce
S welrs)

(3

and diversion
ntial continuous

Pomen
shed as o

establi

ement. programme.
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8.1 The develorment plan mon

ent plan t are the most important
narts the develormant plen.  Plan to e tha ground where the various

vetion measurs bullit o Furthermore, the map

soil and water cons
1 as the plaﬂﬁ@r for determining the extent nf the areas and the

volume of inputs reguirec

Any develonment work that has been previcusly implemented should be
transferred to the development mom using the syrbols as given in table 4.
It is important that the new plans are cornluomentary to the existing work and

that there is no duplication.

The additional development work, including meintenance or improvement

I3

of existing structures, should be added to the Blﬂﬂa Theses are scheduled

v

5

for soil or stone hunding, hillside terreces, micro basins, etc. The location of

tfarm ponds, spring development. water storapge dam, diversion welr, chaeck dam

are shown on the devalopment nlen mern, using swvbols as oiven in table 4.

-

Thus the complete development man of the physical work is prepared,

development map. to a scale of 1:20 000, ssen in map 4.

Table 4 LEGEND FOR DEVELOPMENT PLAN MAP

Symbol A
Cu Arehle land (cultiveted land)
Gr Crazing land
Fs Forest shrubland
Wl Wood land
R Rockouterop / Boulders

Fr Forast nlantati

Ro Range nastury
Nu Nursary site

2w Water Io
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N Gully control

~ imerovement
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s Engine

[
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fhe

soil oo stones, or

Any measurs t

requires construction, is F o sure.  Usually, sueh

tion of

measures are not coelobo in

a vegetative cover - re hooomi ~ermanent,

B e e Tatar
fERTARE

B.2.1 Soil and Stone Bunds and

Tactive methad of

The constructicon of soil andd etons bunds is an

retarding rainfall runoff end thereby reduce soil erosion from aroble grazing

or forest area. ly develop in level bench

terraces.

construc

The bunds @

apart and from 0.5 to 1.0m in he
dependent on the d

may be considered a5 o closely s

.
of 5Ewha

unds.  Thay aro
1

30%

construnted on sdequate soil derth and an

~ g

abundence of stons. The
to dme While &

should not be creater then

ot
B

- . |30 P - . - -
Eo L.0m. Hillside terrace

1
in fspsa settlement except at

[N

s not 2 majocr soll conservetion come

3
-

Euzi hill and above units 10 and 11,

modest size and can be essily protected by ve tinn o vz,  In unit 16 and

mart of 17 the

thoans

of structures. Gull

sumported by the construction

PR N o H NI AJEY ol U S
conatruction of rainfall runeff flowing

down road culverts or warm foot nath

and cattle tracks are the initizl ceuse oF a pully.  Oraded bunds bunds on hillside

another cause.  (Once established,

drains construchted without rmrore

deep sully to repair.  It'o seldon possible to




« s . « o~ b b o oy e I ; o
mors stabilize its condition, thus rreventing further growth.  Ohe way of

by stopning the overland flow to enter

from dove

controlling gulli
the gully,
This must slong must be

tation.

the reveoe

reduced to slores

Tho spoil wi and strips of grass

sods are placed ac ho cully at a distance 10-20m, derondine on the gully

e

hottom slone.

The erass sods {with roots) are to be found in the near vicinity of
nost gullies. Dimensions of the sods are 10<15 omg, widhh of the press stripa
20-30m. If gress strips across the gully are not sufficient, check dams

must be constructed.

roweod (branch) . Care must be token with

They can be mo

the applicetion of thess construction as they locally increase watsr velocities

and thus the ercsive foros of the water. too many examles of

check doams which coused excessive erosion.

8.2.3 Grass water way

onoditehes at the botto of eoch row of plots will generally

have o

water ways.  The unpermost interception

ensiderable runoff from the ridee.

giteh mus h he largﬁ anouph o accent the

The grassad waterways will convey the runoff downhill and terminate in

natural depressions.  If nossible, they should b in & wide natural

depression or gully shaped, so as to spreadout the flowas widely as possible

to reduce the velocity.

Excavatad weterways will ba nels are absent.,

When stone channal, debouchos from the

flareout into a grassad waterway. In units 1, 10, 11 and 5 the majority

¢ and can be eosily established and

of the grass waterwey are of o modest

bk

protected by vegetation measures. In unit 2 and nre oo to Ll %

of slopes along the denressicn, sc as o soread

out the flow down as widely

4

as possible or established dropping structures betwsen 50 meters interval to

Ffarmland, it should



allow acceas to

e L
b waét’»‘“;;‘rhai'«._‘»

A0 0Bt cases.

the row paths and To the I

run redially down slops,

thay snould
of

srefore

road i on of the rid

tho

ve slichtly by

Civerted into the

the ditch, and

Citeny channel.

CF o wo

vheci daqas

ohech dams sl to prosote

3

sedinentation. the power of

loges effect on cieck Cams are

runoit o that it

usad to alow down

opecially the side

Just aownwards o

colls

meterials, a lot of

ent use;

so oo LT

.25 5 autbu

chechmss will be

st be troncheu

the zully oot nnast

continued o the

O-8% oi the depress

neorvation

Wil and

[ U syt am e g g S &
Uod  Vegpotation and

N a3 SO WS v g NPT B e p p B T . Y-SR T T SR g
A pood vegetative cover lo & very effeciive @ athod of u:‘»mmuu@, Sad

erosion, Unfortunetely S0il

is constantly ramovea e, there



are methods by which the cover can be meintained and at the ssme fime provide

shative

a preater yicld lined exploitation. Ideally, veg

measures for the control of soil aroaion should, if rractical, elways teke

measuras.  The fact that enginesring work involves

procedurs over or
phyaical movement of the soil is, in itself crestine an srosion bazard if it

g not carefully carried out. All coriculturs activities must be oimed at diain-.

L.

ishing  the amount of runoff, specially iFf cully  formation took place. The
first possibilities to minimize runoff is tc plough in the proper dirsction and
to adopt crops [for crop rotatiors) to the natural envirenment, If the amount of

noff is not decroased sufficiently by this measures, strip croppine and the
construction of terraces must be considered. Special care must be taken around
the gullies, which must be ziven a good protection against ercsion and runoff

could be minimized by farmineg the crons closely.

Livestock Oeveloprent

Integrating the livestock into the crop preduction of the settlement is
one ways of raising the scttlers income and introduction of deversified
production system. This 18 becuse they can be kept for cash income and meat
production. Bonk@yﬁ can alsc provide maans of trensportation while oxen will

substitute partially the mechanizetion decreaseshieh cost of cron production.
specizily

&

Th@ major constrains to livestock rroduction. 16 descase,

o
3
P
ot
ot
i
3

Treporosomisis and poor nuit
So the most importeant measure to ba taken would be imerovement of the

vetrinary ssrvices, control grezine (rotation closuse of arsas) and nlanting of

fodder trees.

Fishery

It is advisable to start fishery devolopment in the settlement which

PR » o

gives gdditionsinutrition end income to the settlers

B.3.1 Natural forast conservation end Afforestation

The

o
C'J

nrocess of cleoring natura for nesd of espiculture land,

rropTess since the establishement of the

™~ «

of daveretation more feat is that
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the soil of the srea is highly erodible and the P@ﬁﬁiﬂiﬂﬁ whtural forest and

shrub ocould be clesared within few veors, which could just be sufficient to

nits

mrovide the wood demand of the inhabitont under proper monags

Unto now the natursl forests ar A4 the settlement have not been

s
4
=
3
4
ek
o
o
5
&
o
3
w©
3
o
3
=

surveyed or manag I to survey and identify area

of notential wood resources.

Afforestation to assure the supply of fire wood and to stabilize the
ecology is being carried on in the settlement. Though 5 million BQGdlingg
have besn raised and plented over the past 5 yesrs, due to termite nrobl:
and absence of cultivetion after planting the survival rate has been below
50%.,

The continuation of the afforsstation programme, with propar species

selection and proper menagement, Bovarinq the provision end consuption of fuel

> o

wood, agroforestry, wind bresk and rropogation of fruit &

the future of the nroject.

Proposed tree snecios

a) Species for wood lot ustablishement
Casuaring eguistifnlia
Cupressus luistanica
Eucalyptus cameldulensis
v snlions
citroders
hha

Melia azandrac!

Leuceana leucocenhola

Grevellea robus

b} Species for ths establishement of a systam of wind break

Acaclie melanoxylon
Casuarina equistifolia
Cupressus luistanica
GCrevelle robusta

Melia azendrachta



c) Species for soil conservation and improvement

Acacia albide

Cordia africana

Oelonix regia

Leuceana leucnceohaln
Mangifern indica
Erythrina sbysinice
Pilicostigme thonningii
Seshania aculota

Schinus molle

8.3.2 0On posture and grazing lond

Pasture ond grazing lends comprisc o smell area in fensa settlement.

These lands corry o lares nurhor of livestock, so larpe that overgrezing has
A &

This results in a fall in the

takon near the surrcunded settlement ore

quality and quantity of fodder, so fewsr animols con be supported.  The soil

to ercsion by water and wind.

is left without o vegetation cover, thus nre

4

on reduces the fartility of the soll, and thus

Loss of topscil throush ero
copg down,  The land

is with 8-30% 310pu with no worse than slightly ercded or irrepular

the likelihood of recstablishing & cond ouality pasture

;"J
,M:

topopraphy.  The implecation - is thmtﬂ it can be cropped from time to time in
long ley system to exploit the fertility built un without incurring excessive
osion penalities. The upit o, 140 16 cnd unit 37 has atout
1,008  hectares of pnsture potential lond, Unit 8 has about
hectares of pasture land.
The pasture managoment will nrobaebly require a system of rotetional
grazing and forage conservation,
Acess to nasture poss the rroblem of stroving inte ficld of growing
craps,  Oesirable shade and browse fress should be planted in the

Natural crazing that con ho recormended will come from two

Iand, One is dissected slores 16-30% 111 mrowide the

in the wet season. Crozing must be done carefully, LETE areas w111 need



to be managed with care and neaded strict grezing control: The depressional

e the soll is wet or

areas during the dry saason, don't vreze the pully

is not damared.  DBuring the wet

in the dry season. so that the ver

Bl

sgason, cattle must not be ellowed in the gully and sheons and goats ave
preferred. Mowed grasses must be romoved out of the cully, so that it does
not harper the runoff,

These sareas coould also be

It can be used os hay

sed for water storage in the future as vested in water storage dams..
8.3.3 On cultivated land and Homestead rlots and cultivated land

Apart from the thgica} structures for soil conservation, a number of
agronomic measures can be used in combatting erosion on cultiveted land and
homestead nlots. The methods dircctly increasing surface storage capacity

would be tillage systems like countour cultivetion, chiseling and ridging.

Contour cultivetion aims at intercepting the flow of water and spreading
it across the slope, thus increasing the time for infiltration. Chiseling
loosens the soil without turninz it armund, eand while the infiltretion is
improved, the soil is left less suscentible to erosicn than if it has

been ploughed.

Rideing, as done for swect potat shape the soil into micro basins
which retain the water and leave it 2 lonzer time to infiltrete.

Indirect methods of increasing infiltration rates are by the use of
farmyard manure, gresn manure and cron residuss, as well as by some types of
minimum or zerc tillege. The highar content of organic matter in the soil
increases the infiltration by creating more stable agpregates less susceptible
to splash erosion and by encouraging a higher porosity throush hicher biclogical
activity. Ordinary epricultural methods Ffor inecreasing productivity, i.e.,
supporting a higher plant porulaticon, like rotation systems and the use of

:

tative cover and therefore can

e

fertilizer and manure, lead to incressed ve ]

1

raised to have beneficial effects for seil consorvetion,

2]
7
!
Leh
-

Slowing down the specd of the water on certain parts of the slope are
strip cropping, narrow ¢ress strips, residue or mulch lines and hedges. In

a- strip cropning systam, contoured belts of crops inviting hizh erosion risk



- B2 .

are alternated with belts of crops with low wrosion risk.
Narrow grass strips, mulch lines or hedges used for building up a
terrace. The strip slows down the speed of the water and the soil settles
in the bund: Therefore a terrace slowly develops. The process can be
enhanced by the farmer ploughing up soil to the bund from both sides when
cultivating. It is important that the plots be equal in size according to
the settlement model and allocated by the producers cooperative. Since the
plots are intended to he cultivated intensively for supplement food and obtain
cash for the family, vegetable garden, fruit trees, raising poultry, etc.
unfavourable soil should be identified by a soil survey in advanee and not used
for plots or, extra area should be allowed. Unless the topography is very
gvan, plot dimensions will not be uniform, generally narrower at the upperend.
Plot dimesion should aim to be 40-50m long 20-25m wide along the contour lines,
but there is no hard and fast rule and the length is dependent on the distance
required between interception ditches which protect the upper end of each
plot from runcff from the plot above. These ditches will run on the contour
or adglight gradient and will generally not be parallel to each other. Therefore,
the plot lengths will very and plot widths will also very in accordance.
Paths along each row of plots run below the ridge of the interception ditch.
The advantage of more frequent ditches is that they receive smaller
volumes of runoff and hence can be of smaller gradient and allow opportunity
for runoff to infiltrete in the ditch itself. In this use, trees planted

on the ridge would benefit from the improved moisture regime.

8.4 UWater Hevelopment and control Measwrss

Although some components of water development are not directly related
to soil conservation, this aspect of subwatershed manapement and development
is considered particulary important. The development of a farm pond or spring
reduces the movement of livestock for watering, this will immediately result
in less erosion.

The more movement of livestock destroys wegetation, and their warn
tracks are a frequent cause of gully erosion. A good source of clean water
is essential for the health of the settlers. Furthermore, if the source can be



made available close to homesteads, much time will be saved for more productive
work than collecting water. The Afa, Hoha, Selga, rivers and perennial

springs are have good potential for irrigation and water supply for human and
livestock use. Units 1, 9, 10, 11 and 2, 3, 7, & and project centre get water
for drinking from Hoha river and Units 4, 5, 6 and 12 get water for drinking
from perennial spring and river. Units 13, 14, 15, 16, 17 get weter for

drinking from Afa river.

The nurseries unit 14 and 11 get water from perennial river but, it is
proposed that the nerseries and horticulture farms that will be established for

the settlement will get water by pumping or diversion weirs from these rivers.

8.4.1 Farm ponds, Dams, and Wells,

In Assosa‘there are seasonal and perenndal rivers and have good poten®” -7
for farm ponds and dams, diversion weirs and wells. The construction of those
facilities should be considered as part of the development programme. Idealy,
the ponds, and wells should be located in natural depressions where the soil
in impervious, or an imprevious layer can be spread on the bottom. Seepage
losses will therefore be small, and if the ponds and dams are relatively deep

to their surface area, evaporation loss will be reduced.

- Pollution of the ponds by livestock is a serious problem. It is necessary to
fance  to keep the animalsout of the pond, and to pipe the water from
the pond to a nearby water trough.

- The siltation of ponds and dems. Generally, pond and dems are constructed
across natural water courses. Care has to be taken that Ekerspillway 18 of
adequate size to accomodate the runoff from the catchment area.

The capacity of the reserveir (dam upto 8m in height, dependent on the
size of the dam) should be consistent with the volume of runoff.

A disproporticnately large catchment will require a larpe spillway,
and heavier silt load will more quickly reduce the capacity of the
reservoirs.

Where the water table is less than 2 or 3 m deep, the construction of

wells may provide a good water supply for domestic and livestock needs.
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B8.4.2 Diversion Weirs

Diversion weirs are structures, usually concrete, built across either
permanent or seasonal rivers to divert river flow into a channel. No water
storage of the river flow is intended, although sometimes the structure raises
the water in the river to facilitate its diversion into a channel. Weirs may
be constructed to divert flow for irrigetion purposes and to fill pools and
sometimes dams in adjacent catchments Units 9 and between 10 has a good
potential sites for diversion weir from perennial river licha, get water

for irrigation of nursury and horticulture.

8.4.3 Swamp Drainage, Waterlogping

Experience with the dreinage problems ié rather limited as the majority
of the unit management, have more than average rainfall. Most problems
are related to maize and other crops, that changed its colour (becoming yellow)
during the months of heavy rainfall.

This changing of colour can be the symptom of an unbalanced nutrient
uptake due to the excess water in o the soil. Other problems were that going
in the field was very difficult or impossible for man (July to August) and for
tractors (July, August te Mid September).

The introduction of a surface drainage system will solve nartly the
above mentioned problems. The presence of furrows related to row drilling,

facilitates the overland flow and weeding, which favorate both crop performance.

Accessibility of the fields for men .can be improved by drainage, but
the use of wheel tractors in these clays during the rainy season will always
be troublesome.

The use of wheel tractors is even - dissuade, as destruction of soil
structure is nearly inevitable.in these conditions. Unit 15 to between 16 and
mear unit 14 has been water logging for 50 days on the depression small
valleys.



8.5 Other mepasures

The principal soil and water conservation measures that might be
required in an subwatershed develonment programme have been outlined in the

three subsections above.

These are the measures that will leed to improving or atleast
sustaining yields. However, in order to obtain the maximum benefits from the
soil and water conservation inputs and satisfy the integrated eppreach to
settlement development, other measures are required. Listed below are some
of the measures not directly related to soil and water conservation but all
closely connected with agriculture output, and these should be considered in
the formulation of the development plan. Howsver, in other circumstances
other development options may be appropriate, such as sericulture (silk production)
apiory (bee keeping), and aquachlture (fimh farming) marketing, food storage

and energy conservation.

B.5.1 Access roads and tracks

Remote and inaccessible areas are difficult to develop. Ease of access
to and from the farmland is an essential requirement when the settlers are to

be reached by the extension service or by education and health schemes.

As road construction is a frequent cause of landslide and gully erosion,
particular care should be taken over their aligrment. The improvement of
tracks should not be overleooked. In some areas these are vital for the
movement of people and pack animals. As in the case of roads, tracks are
a common cause of gully erosion. Any accumulation of runoff along the track
should be channelled away at frequent intervals. Critical lengths and possibly
these on relatively steep grades may have to rock-paved in order to prevent

grosion.



Appendix 1

Photo-Interpretation and Soil Survey Mapping Legend

SOIL DEPTH (ALL IANDS)

Symbol Range (Cms.)
5 less than 25
4 from 25 - 50
3 from 50 - 100
2 from 100 - 150
1 more than 150

TEXTURE (ALL LANDS)

Descriptive Term

Symbol for Texture Group
F Fine (light)
M Medium
L Course (light)
C Very coarse

(very light)

QOARSE FRAGEMENTS: ALL LAND)

Descriptive Term

Very shallow
Shallow
Moderate
Deep

Very deep

Included Texture Classes

Clay (C)

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

Silt loam (8il) loam (1)
Very fine sandy loam (visl)

Fine sandy loam (FSL)
Sandy loam (SL)
Loanmy fine sand (Lfs)

Loamy sand (LS) sand (S)
Course sand (CoS)

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 Symbol Descriptive Term

Hwn oo

Gravelly
Cobbly
Stone
Rock

Size Range (diameter)

up to 3"

3" to 10"

10" to moveable
unmoveable




%, rock
by_volume

10 - 50

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

Mapping % gravel % cobble % stone

Symbol by volumne volume by volumna

g C ' 30 -~ 50 30 - 50

Vg Ve 50 - 90 50 - 90

S1 30 - 560

S2 50 - 70

S3 70 - B0

R

700

50 - 100

¢) Areas containing more than 90% of coarse fragments and more than
507% Rocky will be place into an appropriate miscellaneous land type.

QOARSE FRACMENTS : (ALL LAND)

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

as follows:

SIZE OF FRAGMENTS

3" ~ 10" in diameter

to movenble

More than 10" in diameter

¢ % by ‘ i
Class ¢ Volume t % surface area
Clnsg § Occupled by rock
St : 30 - 50 t !
82 ¢ 50 -70 ! : R t 10 - 60
S3 : 70 - 90 ! 700 ¢ 60 -~ 100
Areas having surface rock ouleropping and/or nccumlations of loose,

b

detached rock fragments (grenter than 10 inchos in dismeter) in excess

of 50% will be classed as Colluvial Rock land.

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

6

c)
symbol.
PERMEABILITY (ALL LANDS)
: Permeability Probable Probable
Sumbol Class - Texture Structure
2 Slow fine (heavy) pr, nbk, pl
3 moderately fine or pr, abk pj
slow medium ’
4 moderate medium pr, sbk
5 moderately coarso ©  sbk, gr, cr
rapid

rapid very coarse cr, sg

Approximate
Per Rate Um

0013 to 0.5
0.6 to 2.0

2.0 to 6.3
6.3 to 12.5

12.5 to 25.0



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
A Volcanic (basalts, tuffs, etc)

Felsic Precambrain basement
(gneisses granites, etc.)

m k Metomorphic Preceambrain basement
(slates, sehists, phyllites, etc.)

e Evaporite (predominantly gypsum)
Sandstone

c Caleareous (Predominantly limestone)

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

Example:

Scil
‘Degree.lli..ﬂlﬁ'..l..'..'.‘....... mclnEI‘OSion

Class Symbol Degree in J, slope Descriptive Texrm
A 0-2 Flat or almost flat
B 2 -8 Gently slopping
C 8 - 16 Slopping
D 16 - 30 Moderately Steep
E 30 - 50 Steep
F 50 + Very Steep



Erosion (All Lands)

Symbol

GL1

GL2

Description Term

None to slight
erosion

Moderate erosion

Severe erosion

Very severe
erosion

Slightly & modera-
tely Gully land

Deep Gully land

Exposed parent
material and/or

ILess than 25% of original top
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.

All of original topsoil and 25% to
75% of subsoil removed.

An intercate network of very frequent
moderately gullies are present. The
s0il has been eroded to the extent
that all or practically all of the
original surface soil, or A horizon,
has been removed. (This GL1 will 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

will 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.



RIS

6(

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 O

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 cm?
Class 0 : Free 0-4
Class 1 : Slightly affected 4 -8
Class 2 : Moderately affected 0-15
Class 3 : Strongly affected above 15




Drainage

The following definitions for soil drainage classes for use in
so0il profile description are derived directly from the Soil Survey

Manual:~

Class O

Class 1

Class 2

Class 3

Very Poorly Drained - water is removed from the soil
s0 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.

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.

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
comonly 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.



Special Features

Symbol
SRR
Y

RN

[

Description

Tukul Settlement
Village

Town, Public Buildings
Cemetry: Christian, Moslem
School, Hospital, Mosque, Church
Levee

Dam, Heservoir

Check Dum, Gully plug
All wonther raods
Farm londs

Culvert

Bridge

Perenninl streams
Lake or pond

Spring

Wells or water tanks
Swemp or march

Lava flow

Outcrop Rock

Cliff

Escarpment

Sand dunes

Unit boundary

Unit Number

Landscape Unit Number

Location of major soll samples
Relerence Numbers

Seasonn!l streuns



Land Use

Description

Forest

“Thicket

Bamboo

Plantation

Riverine forest

Eucalyptus, Woodland

Scrub

Scattered Trees

Cultivated Land without Conservation
Cultivated Land with Conservation
Bareland

Grassland

Exposed Parent Material

Moderate Gully Erosion

Severe Gully lirosion

Strongly Affected Salts andAlkaeli
Ridee

Grass water way

Food path

Nursery
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SOiL CHEMICAL AND PHYSICAL ANALYSIS

MINISTRY OF AGRICULTURE

NATIONAL SOIL ' SERVICE PROJECT

APPENDIX

Addis Ababa
Study Area /Froject 4505 4 Field Number : Unid 1—17
Locotion / Coordingtes (A QL(;Q&E« %9
s : F
' Dests, Texture, % (@2 mm) Texture pH, Bt In Catos F:“Q
Lab. No. [Fista . | T : o o TeeT T 203
>p  j2-02 ne-0.0s %93~ <000z Hort | Fa o % | %
355 A~ 576\ /60 |26-4\Scd |6 08
856 A-1-2 3541020 524 ¢ |5 7k
85%¢ -]-3 33- 6 1220 | 444 ¢ 1530
858 A3 3761700 | S 4| 35
Depth Exchangsables, milliemdvolant / 100 gm soll Bose
Leb.No. [Fleid No. | = ! cEc Tore [suturot
) Ho K Co Mg AlEH Al H Sum Sam | Dat. o
555 {A-1-) 027 10-256] 20 | 3 8.7
R56 8-=]-2 Q211104281 /2 2 132
‘:8“51__1 -3 027710792 | 14 | 3 156
858 A-1-3 0-21F.0.0961 5 5 15-2}
i
Mail Avall, Flald N
‘ Dapth, (OrgC | Tot.N , o.M Satur. pwp Jwiloble
tob, No.  Iriatd Mo C/K
° Wt em L% | % %o (T2l % [ % wo%
ges A1~ 0.252. 5969 0.8
856 _hN--2 0.252 3.51910- 6 ”
85F A-]-3 0-196 5589 1. 4
858 A3 0. 084 829004
i — A
Dote Chist of Lab.

—-c

¢



SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL 8OIL ' SERVICE PROJECT
MINISTRY OF AGRICULTURE

Addis Ababa
Study Areo /Project SYarY Field Number : Usdl 1= 17T
Locotion / Cocrdinates Mlekegq
. a4 vmwf : Fre
. Derpil, Textare, % (@ mm ) Textura PHy 1 n CoCO3 {ry ,Q
Lab. No. (Feld . | o I 1 : HoO 2va
P>e jz-02 ke-00s 005~ |<0o0z| Clans | Ha O f KEE | RoF 1 % | o
859 __A-2-! 356|280 [ /6. %) SL 16:%
60 1h-2-2 336 2%0 (2241 ScL 13y
|
Dapth Exchangenblss, milliemsdvolent / 100 gm soff Rose
Lab.No. |Fisld fo. | = " CEC 1CEC, |Saturat
Ha 4 Ca Mg | Al4H | AL B Sum )7 f et | %
859 (h-2-1 027/ 0kl 24 | 1 23.4
 BE60 [ A-2-2 0270 128] 5 17-4
i
Mvail. | Avail, Fleld .
Lob. No. |Fistawe, | D™ [OreC T:;-N 2O LA P s;mn copcty | P2 it
cm. Yo ) o Spm open ® o, o nt 0
859 -1 0:266 G452, 16
(880 __Aa-2 0-238 3347 [0- o
i i .
Dote Chiet of Lab.




SO CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL 80IL. SERVICE PROJECT
MINISTRY OF AGRICULTURE

Addis Ababa

Study Areo /Project 74505/4 Field Number - Upait 1= 17T
Locotion / Coordinates W"j&f/m
] Y 2 - Frae
y Desi®, Tanture, % (@2 mm) Tasture pH, bl in CatO3 F:g33
Leb. No.  (Faiahe- | em. b 0,08~ |, Cloas | H,O | KCY | NoF | o a
o R ;’.“G,? Rﬁ'-(l% 0'002 W.Ooa 2 (3 /@
TR VEG|260 | 204 CL |€.30
@62  {A-3-2 35.61/80 |264 1 Sek 1555
Dapih Exchanganblss, milliemsdvolent / 100 gm golf Bass
Leb.No. [FisldNo. | = ' " CEC 1CEC, |Saturat.
Mo K Ca Mg | At+H | Al H Sum | Teim | Dat. | Ve
r,_é’é | (A2 0.27/10-256]_ 25 & 1&.2, |
| B2 A3 Q2T 0.096 M 1§ 20-%
i
Auail, | Aeall, Flald .
Daptw, {(Orgl Tot. N , o.M Satur, WP Ywailcble
Lab. No.  IFistd Re. (N P, O £ y
om. 0/ .} % Vo fp m5 ppm Yo o, Yo ﬂao O/O
8] -3-1 0.266 842112,
(862, A3 0.168 Sy5L11d =
l i -~
Dote Chint of Lab.




SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL . 8OIL ~SERVICE PROJECT
MINISTRY OF AGRICULTURE

Addis Ababa ,
Study Areo /Project /{‘5(\‘ SA Field Number : Uaed 1= 1%
Locotion / Coordinates Weleg g
b/ :w“ : ' F
S D:;m Texture, %% (@2 mm ) Tasture pH, it tn coC03 F;?QS
\ o ># 202 D200 005 |<000a|Class | HaO | KCI | NoF | % | o
£63 i Hi6 12601328 et | 5951
go4_[A-th2 } | 139.¢ 1160180 c 1§40
Eé5 A3 33.6 (1001564 ¢ |5.85
‘ i
Depih Exctangsablss, milisquivalent / 100 gm soll Base
Lab.No. [FisldNo. | = ™ cec Tcee. |satuat
ta K Ca My Al+H Al H Sum sum | Dat. | %
| 863 (A1 ot e /28 26 | 1 2.8
K64 (A2 0-2+Ho. 281 /2. | 3 25.6
 ReS  JD-H3 0:20°10.428 1 10 14 421
i

; i F .
Dapt, orgC | TN lop lo.M ;Z"gs “:{‘” smurl Rld o wp  jwaitoe

Lob. No.  |Fistd o, 'S . . cagocity | © o
cm. Yo | % %o 23 om | % oy | % [N0%

S63 ey 0162 5313 [+ &

&4 A AT o 14 4.38211- O -

265 4.3 0.048 243'9.8

i ]
Chiet of Lab.

Late
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SO CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL SOIL ' SERVICE PROJECT
MINISTRY OF AGRICULTURE

Addis Aboba
Study Areo /Project ASOSA Field Number: M — 1 F
Location / Coordinates WQ)QL(‘)YQ
. T .ﬂ b . . : 3 ! Frae
- Dasit, axture % (@ mm) Toxture pH 1:1 n Caco3 |pe
Lab. No., £ 0id . fm. ! v ~ "0 F A ]
Dae jx-02 he-00800%5, <000z Clem | HaO | KEL | Na Y% | %
866 - 39.6\200 |20 % | scl|620
Depth Ezchangsobles, milliequivolent / 100 gm sol Pase
Lab.No. {FleNo. { = ' " CcEC TeEc, |Saturat.
Na K Co Mg | Al¥H | Al H Sum ) Cem lbet. | %
Ko (A-5-1 0.2 0+ 24 | 6 20-8
i
|
ya
Mail. | Avall Fleld
Dapt, {0rqC | ToLN O.M T | Satur, pwp Peisdle
Lab. No.  [Fisid No. C/K P, 0 K copocity
o, %% % % gp m5 apm % o, % N0 %
866 [A-51 0252, A 12,
i el
Dote Chiat of Lab,

pr——
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SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL S8OIL ' SERVICE FPROJECT
MINISTRY OF AGRICULTURE

Addis Ababa
Study Areo /Froject : /4505/‘ Field Number : Umed 1= 17
Locotign / Coordinates WQJ% A
R Df&’:s Texture, % (@ mm)k | Texture pH, B in CoCO:s F::cya
. No. i om ! > ‘g..ﬁ‘: 20,08 0&86“2 «0.002| Closs | HaO | KCY Nof Y %
80F A6~ N9.61 (80 |32 W | Sck |5 94
T4 Y Y 6 2o |28 1 ScL s Fh
Keqd 1A-6-3 s oo |H2- 3 1570
i
Depth Exchongecbles, milliemdvolent / 100 gm solf Pose
Lab.No. |FiedNo. | = ' CEC TCEC, |Saturot
Na K Ca My | Al4H | Al H Sum ) Teim | Det. | %
ReE T D2iHosnil 7 | i , 4.5
yeB [A-6-2 023010 /92] /&5 | A 9.8
469 _1A-62 0-21F0/281 5 1 2, eS|
{
Moil. | Avail, Flold
Dapt, {0rgC | TolN o.M Satur. pwp Pwailoble
. id No. C/N
Lob. No. |FhsidNo . o ag o P‘%:“& :;m % coﬁgﬂy % Hy0 o
(56T A& @21 6362 6. ‘
EXT T ) o5k N IANNA
%eqd A-£3 2,126 3.4510.3
—t
Dote Chisf of Labk.
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501l CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL 801L ' SERVICE PROJECT
MINISTRY OF AGRICULTURE
Addis Abuba

Study Areo /Froject }43&3/’ Field Number : U/‘WJ | — 17
Locotion / Coordinates : Welea
L] | 3 : Free
' Dasts, Texture, % (@2 mm) Texture pH, ki In CaCO3 |Fen o
Lab, No. w8 M. . ’ ‘ H. 0 vy
P ap lueoz ko-00s 003~ |co0z| Class | HaO | KCH | NoF | o | o
Blo A 4496 |2h0 |24 | Sck | 6:/0
B '1 I A:" "l 5\5.' 6 ;1:2'(" ru?')uq 5@1{« jsé\j
Dapth, - Exchangeables, milliequivolent / 100 gm soll Bose
L‘bn Na, Fishd No. em. CEC CEC. Saturot.
Mo % Ca Mf AAH Al 3] Sum ) " | Det. %
§10 (AT 0-21710.25¢ 206 | (0 214
| R IR IEYEA K74 IVE Y B Kb
{
Mvoil. Avail, Flald .
Dapt, {0rgC | ToLN ; o.M Batur, fpwp (woilchle
Loh. Mo. 1 Fieid e CAN P, O K copncity
. Yo Y% Yo gp mﬁ ppm % oy, o Hzo Yo
LdA0 AT 04
Al A-F—{ oas
Dote Chist of Lab.
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SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL -SOTL. SERVICE l“)‘&()Ji!:CT
MINISTRY OF AGR!CUL’WRE
Addis Ababa

Chint of Lab,

T

Study Areo/Project : AS05/ Field Number - Unodr - 1 ¥
Locotion / Coordinates .M*MI,Q.&}.LLW
. Texture, % m;m";') pH, kil In Free
Lab, No. [Field b ‘?.,f:"’ 3 T':"*““ - CaCO3 |Fag 0y
1 >9 2-02 pe-00s 005 ooz Claes | Hp O P KEL | NoF 1} % | of
VY2 TEaT F3.¢1 260|204 Sl 90
CEEIRTE: 2) B3-0i70.0| &% sL 1850
R T ) 39618 0|32 ¢ 155
L E T A0 ETAS PR DT IS R
1.16 A*jl(?w ,L‘f CVE O a5y
Dapth, Exclangsobles, mitisquivalent / 100 gm soll .| Base
L‘h« ”04 ﬂ“ No. e ! CELC CEL Saturol.
Mo K Ca Mg | Al4H Al H Sum e Vet | %
EEFam s oAF 0921 18 | 2 16:0
B3N IR 021710 J28] 1¢ | 1 |98
CHUE TR 027110.281 £ 13 EWCal
s A6 c2litogas) (O | 5 i.¢
N TAN ) E UK ofllo.ogbl .| J 10 Y
1
Mvail. | Avall, Fleld
. No. Dap™, (OrgC | TOoLN CR 0N Satur. RrWP |(aaiohle
Lob. No. | Fisld Ke. oo Yo Yo Yo pgp?“ﬁ. ;::m Yo Wé:i h Yo Ha0 %o
1872  [8-9-1 21}
(13 __A-i2 0- &
ALE A3 o112 3K19 1
¥ 78 A-ie C. )54 g.20 | 1\
TR NN .
ote y

[




Study

SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL SOIL ' SERVIOE
MINISTRY OF AGRICULTURE

Arga /Project
l.ocotion / Coordinates

Addis Aboba

PROJ ECT

_AS0Y [W Fleld Numbar

—Ulele

ﬁ»ﬁ\

m’ﬂ\?&a\

LL-M J— 1 #

. & “: O ' Frae
. Dasit, Texture, %% (ﬁ! mm ) Toxture pH, bl In £oCO3 |Fen 0
Lob. No. (Fiald it om. ] ) ' Class | Ho0 | ket | NaF KA
>p je-02 020089030l <0002 2 Y% | %
BT A S3ilgzo \lbn |52 .08
CE LAY 3.6 | JB-0 |33 S | T8
w149 A3 -6 | 120 [AHH ¢ LA 38
Depth Exchangeables, mittiemdvolent /100 gm soli Pose
Lab.No. |FieidNo. | = ' " cEC Terc. |Saturot
¥ Mo K Co Mg ALY Al ] Sum sem | Det. | Yo
¥ 1Al oA F 0 (4 | A 25.0].
"N k2 0-2F0 96| IF |3 | T
4 K OB g.0% & 1 a 20.6
i
Mol | Avall, Flaid
Dapth, [Org.C | Tot.N ; 0. M Satur. pwe pwaliohle
Lob. No.  |Fistd Ne. C/u , » sy,
“fem 1% | % %o [Tl [ e % [Mo%
B A 0196 6.555(.1-8
T iz | 37 T
P8 B -7 W VY- P Y
| R
i i "
Dote Chiat of Lab, oo
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SOIL CHEMICAL ARD PHYSICAL ANALYSIS

-

MINISTRY OF AGR!CUL’TURE
Addis Ababa

Study Areo /Project
Locotion/ Caordinates

ASO

NATIONAL SOIL SERVICE PROJECT

Field Numbaer:

14

Uk 1= 1 F

Weleaed

i

Dasis Texture, %o (@ mn:} Toxt pH, Il In Free
Lab. No. Fied Mo | o ‘ o ure _|CaCO3 |Fey 04
‘ > 0.2 ne-.os 0'8(5)5“2 0,007 Cloes Hzc KC Y NofF 'ya ﬂ/@
380 A2l So:%laz 6l bo | b |58
TR B0 %1396 | 2000 e X WY
9F R Aq1-3 SR 9n6l kol st |5 50
B3 A1 SZEGE L 700 L F)
Depth, Exctangsablas, millequivatent / 100 gm solf PBase
L”h‘ NO. F"M Ro. em. ’ CEC‘ C.fi.& sﬂ“ﬂo’»
) No K Ca My ALFH Al H Sum Sem | Det. LA
990 1A~z 027 10.096) 121 4 (7%
W -2z 0-32510.228] 8 <. Q.6
292 _Fi12-3 027 0.22% 16 | 101
$esd H-12-4 eofFiolZ8Y 14 | 2 [¢. 0
{
Moil, Avall, Flald \
Daptt, (Org.C Tot. N O.M Ratur, frw P Ywailohle
. No. d . C/N »,
| Bfe Az 0.8
{8 T Adz-z 012 3.002] 004 7
$f2 1Adz2-3 6.5 (.83 112
£Ed 1h-12-4 0.108 RAENINDA
Dote Chhf of Lab,




SO CHEMICAL ARD PHYSICAL ANALYSIS

NATIONAL SOIL * SERVICE

MINISTRY OF AGRICULTURE
Addis Ababa

PROJECT

Study Areo/Project Asov) Fietd Number:  Uaid /=1 F
Lototion / Coordinates Wm‘j A\
i , o : : Free
. Dagh, Texture, % (@2 mm ),, , Taxturse pH, It In CaCO3 p; Q
Lab. No.  (Fauld b | om f l V3 | <oons] Cass | H,0 | KG1 | NoF 53
>% (202 BE-0.08 0(‘;?,{;}, *W“f(’? 2 Yo %
YO A3 Skt 2100 MOl k18 6o
TYYE a2 524 75-6| 22:0) sk [ F.60
Depth Exciangsubles, millisaivolant / 100 gm soll B
LahNo. |FledNo. | = " CEC TcEc, Isaturat.
o 13 Ca Mg | Al¥H | Al H Sum  eum L Der | %
g4 A3 o2iFHalaz] jo | I 10.6
RS IAd3-z 0217 0 888 /3 | 2 3. 2.
i
wail. Avall Flaki
Daptt, (OegC | TotN , o.M "] Ratur, frw P (aitoble
Lob. No. |Fisld Ne. ch ", 0 K !
oM. Yo Y% ' Yo fpm“ ppm Yo cm:;,:ﬁ ' Yo HZQ Yo
J&a 30 0126 3904 0.9
| R85 A2 OIS 2,208 1.0,
| S S
i
i cene e s o
Dote Chigt of Lub,

i




SOIL CHEMICAL AND PHYSICAL ANALYSIS

MINISTRY OF AGRICULTURE
‘ Addis Ababa

NATIONAL - SOIL ' SERVICE PROJECT

Study Area /Project ﬂ:’;(;(/] Fietd Number: (laod | — | F
Locotion / Coordinates L‘U&Qﬂﬁﬂ
| - ) : Fre
. Dept, Taxture, % (&> mm Tasture pH, I in £aCO3 FZ“O
Lab, No. !Fietd M. | . f closs |0 Trer Toar 203
| >2 (202 02-0.05 9035l <0002 2 % | %
386 A1) 3o (9.6 (240 | ScL|S:9o
8T ATz B0 2l b | 1901 st 15 20
[ EPE A iF] 384 19.6] 24-0) Sci-14 7k
Depth Escthangenbles, milliequivolent / 100 gm solf Base
Lab. No. Field No. e ' " CEC CEL Satural.
Ha K Cao Mg Al4H Al H Sum Sum o;: ‘ %
206 (Al 0234100921 JZ 1 { 1.0
URET A2 0.27F0.281 94 | [ 1314
LY IR R 021t | 0.256; & | ] 10:2. 1
i
Mail. Avail, Flald ,
Dapity, {Org.C | Tot.N , O.M Satur, pwP Hwoilable
. No. i Ko C/H ¢
Lob- o (Flake & o [ % | % % |20 e [V % [Mo%
£e6  |RAY- 9.126 i, 2781 3. 2.
| TREE VA 0.12.6 3.829 1.0
G883 0154 06| 0.8
| N
Dote Chint of Lab,

b
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S0IL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL-SOIL ° SERVICE PROJECT

MINISTRY OF AGRICULTURE
Addis Abuba

Study Areo /Project 71505/) Field Numbar : Yoad 11 Fa
; )
locotion / Coordinates ("Leﬁ*wfi"f”‘“
- 7
. Dﬁﬁfﬁ, Texture, % (&> mi“) o Nexture PH, M " CaCO3 ff?’(;
Lob. No.  lFietomo. | o | ) v erra] Cla Ho O | KCI | NoF o
i >t jz-02 pe-00s 0 3 <0002 VO | e o % | %
tgw A5 60| 25 6| po| sk |5.85
L B0 A5 BEHL T O 36:0] oC |5 HS
TR 0| 276 | 1ol st |5.50
AR B St} 23:0) 42:0) S |51 65
| ¥33 AE3 28416 | 20-0]3ck |5 ko
eq44 .1A~5-2 Y2 41 5.0 ) 82:0) ¢ |5:2
Depth Exclongeotiss, milisquivolent / 100 gm solf Pase
Lab No. | Fiald Mo, m' e e “EC |CEC. |saturat
No K Co Mg | ALK | Al o | Sum ‘fm° ) Det. | Yo
HaT A 62H 07361 16 1 4 | | 22,0
R0 A5 o0-21Fjoa20] 12 § 0. | ... 142
_ngi A-15-2 0:2Tp-z24| & | 2 | 162
Q& 14452 a2 emazyi 43 1 2, | 176
;gﬁzy 5=3 821F p 1923 15 | [ LT 19:0
b 1A-15-3 Q.2F 0. 28 u | 2 -4
{ } 8
I | avoil. | Avall 'mm f
[ Vo,
Lob. No. [FietdNe | DM (0rqC [ TN o o.M | " Satur. Rw.P wailebls
em | % | % B el | % PR % M0 %
8eq_ |A-15-1 a. 21 13502
890 lA-15-1 o1 i 351901 1.0 .
i
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SO CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL 8OIL ' SERVICE PROJECT
MINISTRY OF AGRICULTURE

Addis Aboba
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SOIL CHEMICAL AND PHYSICAL ANALYSIS

NATIONAL 8OIL ' SEMVIGK PROJECT
MINISTRY OF AGIRICULTURE

Study Areo /Project
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Assosa 1

Landscape Unit No: Rn2g/1

Geomorphology : Hilly plains comprised of undulating plains
and low plateaux with a substantial porpor-
tion of low to moderate relief hills -
western highlands,

Total Area : (km?)

Remarks Landscape Unit : In mouthern Kefa this unit extends into
drier elimates and soils grade to chronic
canblsols,

Significant Land Facet ¢ Undulnting plains and low plateaux

50il Management Unit No: 8

Area (%) km
Geology s (nelsses, granites and associated felsic
matorials
Slope range (%) : 2~ 8
Soil
FAO classification : Dyribric nitosols
Colour : Inrd reddish brown to dark red
Texture : Clny to clay loam
Drainage class : Woll
Rock outcrop : None
Surface stones : I'nirly stony
Effective depth (cm) : D150
pH 1 5.5
M (%) ¢ 3-10
CEC (me/100g) ¢ 36-70
Avail P (PPM) HE &)

Dominant vegetation and/or land use: Most comonly 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 Land Facet)



Assosa, 2

Landscape Unit No. Rng?/2

Geomorphology : Seo nbove
Total Area (km?) 1 Seo nhove
Remarks (Landscape Unit)

Significant Land Facet : Rolling plains and low plateaux

Soil management Unit No. 60

Ceolowy : Cnelsses, granites and associated felsic
materials
Slope range (%) : 8-16
Soils:
FAO classification : Dystric nitosols
Colour (moist) ¢ Dark reddish brown to dark red
Texture t Clay to clay loam
Drainage class t Well
Rock outcrop ¢ None
Surface stones 3 IFairly stony
Effective depth (cm) 3 2150
pH t <5.5
oM (%) t 3 -10
CEC (me/100g) t 3b -~ 70
Avail. P. (PPM) 1 b

Dominant Vetetation and/or land use: Most commonly shrubbed grassland
with peasant and nomadic livestock
grazing and browsing; intensive
rainfed peasant cultivation and
open woodland in western Welega.

Remarks (Significant Land Facet).



Landscape Unit No. Rng2/3

Geomorphology
Total Area (km?)
Remarks (Landscape Unit)

Significant Land Facet:
Soil Management Unit No.
Area (%)

Geology

Slope range (%)

Soils:
FAO classification
Colour (moist)
Texture
Drainage
Rock outcrop
Surface stones

- Effective depth (cm)

pH
oM (%)
CEC (me/100g)

Avail. P (PPM)

s

. .s

e

..

e »e .o o

e

.

o

k™

Assosn 3

Sce above
Soe above
Sce above

Low to moderate relief hills
7L
(km?)

Gnelsses, granites and associated felsic
materials

16 - 30

Arthic acrisols

Roddish brown to dark red
Clay to sandy clay loam
Woil

Fnirly rocky

Stony

100 - 150

< 5.6

3 - 10
13 - 35

Dominant Vegetation and/or land use: Most commonly shrubbed grassland

Remarks (Significant Land Facet)

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

Dystric nitosols occur.



Landscape Unit No: R9g'/4

Geomorphology

Significant Land Facet :
Soil Management Unit No. @
Area (%)
Geology

..

.e

Slope range (%) :
Soils:
FAO classification
Colour
Texture
Drainage class
Rocky outcrop
Surface stones
Effective depth (cm)
pH
oM (%)
CEC (me/100g)
Avail. P. (PPM)

Assosa 4

Billy terrain of moderate to high relief -
wilth a substantial proportion of moderately
stoping valleys interspersed throughout -
wosstern highland,

Moderate to high relief hills
113
kin?

Gneisses, granites and associated felsic
mnterials.

30 - B0

¢ Orthic acrisols

¢ Reddish brown to dark red
t Clay to sandy clay loam

! Well

t Rocky

t Htony

¢ BO - 100

1 5.5

1 3 - 10

t 16 - 35

Dominant Vetetation and/or Land Use: Shrubbed grassland with peasant

livestock grazing and browsing.



Agsosa 5

Landscape Unit No.: Rng#/5H
Geomorphology Hoo above

Total Area (km?)

Remarks (Landscape Unit)

e

Hoo above

=

anall valleys

e

Significant Land Facet

S0il Management Unit

s

Area (%) ¢ (km?)
Geology ¢ Gnelsses, granites and associated felsic
materials

Slope range (%) : 0-~8

Soils
FAO classification ¢t Dystric Nitsols
Colour ¢ Dark reddish brown to dark red
Texture ¢ Clay to clay loam

Moderate to poor

e

Drainage class

Rock outcrop : None
Surface stones : None
Effective depth (cm) ¢ 2150
pH : £5.5
oM (%) : 3~ 10
CEC (me/100g) : 35 - 70
Avail. P (PPM) HER )

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

Remarks (Significant Land Facet)





