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This technical report is one of a series of reperts prepared during the
course of the FAD/UNDP project (ETH/B2/012) rreparing the Assistance to
Settlement Project Phase IV, The conclusicns and recommendation given in
the renort are these considered approcriats at the time of its preperation.
Howevor, they may be modified in the lieht of further knowledee cained at

subsenuent steoas of the project.

The desicnations employed and the presentation of the material in this working
paper do not imply the expression of any opinion whatsoever on the part of

the Food and Agriculture O penization of the United Nations concerning the
leral status of any country, territorv, city or area or of its authoritiss,

or concerning the dslimitation of its frontiers or boundaries.
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by seasonal meandering streams
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The two perrennial rivers are oroviding multinuroose benefits (water

1’5

supply and irrigation] for settlor 1,2,4,5.7 and units 7 and

s the rivers

respectivaly,  However, with oroner andd dasisn studie
have good potential for irricetion and water supply than foreseen. Thus,

oroduction

irrization in the settlement could b

[

of main crops in addition to Horticultural farms beine undertaken by traditional

irripation; althoveh the treditional practice is subjected to whims of nature

sund water surveys have been undertsken in the settlement. It is
recommenced that surveys should be carried out for the area which comprises

.

tarm pround water surveys to a
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short cround water development

and aite selaction for well drillines The preliminary

avaluation of current dug wells used by units 2,6,9 and 10 indicates ground water

Inventory ,:ical strate shows shallow colluvium

ovar tertiary tuffs, welded tuffs and asscciate basalts and convix hills to
moderately inclined side slopes which have tertiary trachvtes, rhwvolites and

5 and huf

3

fooording to Soll Surveys conducted in the sebtlement, the dominant soils

have been claasgif

a ied zoila with heevwy olev soll "Pellic Vortisnls' which
are very comact and their permeability is low. The soils of
swellings nature and becomes heavy when wet which dus to b and

low permability may also show cen  cracks durdine the dry ssason due to high

plasticity and low. The pellic vertisols of the valleys are subjected to

low permeability and slow internal drainage oroblem,
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For the distrisution of settlers within the units reference bhas heen made

3

in table 2.

Table 7 THistribution of settlers and land in the Tedmla/ﬁaﬁalp

Unit Fam

Mon oron tand Total

1 ﬂ a3l 2,230
il 7 A4 e o “ AN
2 575 4010 a5 230 , 165
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10 365 260 a1 220 1,081

Total 3,670 3. heh* 10, 238>* 5,743 15,381

PA—

* 1486 1at cultivated area

** Total oronlend
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3.3. Laboratory Methods

33,1 General Description

On the basis of twenty one representative soil samples which were
chemically and physically analysed by the soil laboratory of the Land Use °
Planning and Regulatory Department of the Ministry of Agriculture, analytical

data were presented in Appendix 3.

3.3.2 Methods of Scil Analysis

The soil samples were transported from the soil survey area to the soil

laboratory in polythene bags with proper identification tags.

Samples Preparation: The soil samoles were air-dried at room temperature by

spreading on paper sheets. On drying they were ground in metal mortar and
pestle and sieved thrcough a 2 mm sieve.

Texture: The particle-size distribution was determined by modified Bouyoucos

Method. 50 g soil was soakd with 100 ml distilled water for one hour. B0 ml

of 9% H2Q2 were added and the contents heated on-a hot plate for one hour

to destroy the organic matter. Then 2 g of 1 N-hexametaphosphate (calgon) was
addad and thesuspension was transferred to dispersion cup and stirred for five

minutes. The suspension was then transferred to the hydrometer jars and volume

made to one litre mark. The hydrometer readings were taken at 40 seconds and

2 hours intervals to calculate the silt + clay and clay percentage respectively.

Sand percentage was calculated by subtracting silt + clay percentage from 100.

PH: 20 ¢ soil was treated with 20 ml of water or salt solution (KCl or CaDlZ
for half a day with occasional stirring and the pH was read using standard

glass and calomel electrodes.

Organic Carbon: (Walkley and Black Method) To soil (passing through 0.5 mm sieve

containing 10-25 mp of organic carbon was added 10 ml of N Potassium dichromate
and 20 ml of conc. sulphuric acid. After half an hour 200 ml of distilled water
10 ml of orthophosphoric acid and 0.5 ml of barium diphenvlaminsulphonate as
indicator were added and titrated with 0.5 N ferrous ammonium sulphate. The
percentage of organic matter wascalculated from the amount of potassium dichrome

used to reduce the organic matter.
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Total Nitropgen: To 1 ¢ soil (passing through 0. 15 rm sieve) was added 1 g

of catalyst mixture (containing potassium sulphate, copper sulphate and seleniun
powder in the ratic of 10:4:1) and 6 ml of cons. sulphuric acid in a kjsldahl
flask. The contents were digested till clear and cocled. Then transferred to
ancther kjeldahl flask washing with little nortions of distilled water (about
B0 ml), 20 ml of 40% NaOH added and ? o distilled in 10 ml of 0.2 N HQSD4. The
excess acid was back titrated with O, 1 ﬁ ) NalH with methyl red as an indicaton.

Percentage of total nitrogen was calculated from the acid used.

Available Phosphorus To 10 ¢ soil (passing through 1 mm sieve) is added 1 teas-

poonful o activated carbon (Darco G880} and 50 ml of Morgan’'s extracting solutio
(10% solution of Na-acetate in 3% acetic acid). The contents were shaken for

30 minutes and filtered. F was determined in 2 ml of the extract by adding six
drops of formaldehyde solution. 1 ml of sodium cobaltinitrite and 2 ml of
isopropyl aleohol. The turbidity of the samples was compared with the standards.

o

Exchangeable cations: & p of so0il (passine through 1 mm sieve) was leached with
150 ml of neutral (pH 7) N N, acatata and made to 250 ml with distilled watenr.

Ca + Mg were determined in 1? ml of the leachate by acidifiying with 0.1N HC1,

boiling for a few minutes, complexineg Mg with Mg-complexonate, adding 2 ml of
2% aguous solution of KCN ard 3 ml of NH_DH~NHn61 buffer. The contents were

titreted with 0.02 N disodium salt of EDTA after adding a pinch of Erichrome

Black T.

For determinatior of Ca, a senarate 10 ml portiorn of leachate was
titrated with 0.02 M disocium salt of EDTA using a pinch of HHSNN (Paton and
Readers reagent) until thz color turns from wine red to blue. FExchaneeable Mg

was cbtained by subtracting exchangeable Ca from exchangeable Ca + Mg,

Exchangeable K and %a were dstermined by flame photometer using aim
butane flame.

Cation Exchange Capacity: The soil previously leached with NH,-acetate was

successively washed with 10 ml portions of 235% ethanol using a total of 80 to
100 ml of ethanol. /hsorbed NHA was then replaced with Na by extracting the

s0il with 40 ml of 10% NaCl. NHQ was determined in the extract by adding 5ml
of 40% NaOH and distilling NHQ in 10 ml of 0.2 N sulphuric acid and titrating
the excess acid by 7.1 N Maf
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Exchangeable Aluminium: 10 g

]

soil was extracted with 100 ml N KC1 by shaking
h A
for two hours. 5 ml of KC1 extract was diluted to 25 ml with water, 2ml of

1% thioglycolic acid and 10 ml of aluminium reagents (containing NHA*aurine
tricarboxalate, gum accacia, NHAQAC and HC1) were added. The contents were

heated over boiling water bath for 16 minutes and then cooled.

On cooling the volume was made to 50 ml with water, mixed and absorbance measur
at 520 millimicrons.

Exchanpge acidity: Exchange acidity was determined by the potassium chloridetri-
ethanalamine buffer method., 10 g 0il and 25 ml of 0.5 N KC1 -0.2 N TEA
buffer were shaken for half an hour and filtered through a gooech crucible

containing a moist whatman no. 42 filter paper. Additienal 25 ml of buffer
solution were used to transfer the soil to the ecrucible. The soil was then
leached with small pertiens of 100 ml of replacement solution (0.5 N KC1 solutic
containing 10 ml of buffer sclution). The eombined leachates in the flask were
titrated with 0.1 N HC1 using 10 drops of bromo-cresel green and 2 drops of
methyl red with the progressive colsr change from blueish green through violet
to pink. The end point was checked against a bland containing 50 ml of buffer
solution and 100 ml of replacement solution. Exchange acidity was caloulated
by the difference between the titration value for blank solution and the
leachate.

CaCOEQQFCQntage: 5 g of soil was treated with 50 ml of 0.5 N HC1 by gently

boiling for 5 minutes. After eodling the contents were filtered and washed
with water to wash all the acid out. The amount of unused acid was determined
by adding two drops of phenolphatalein and back titrating with 0.25 N NaOH.
The percentase of CaEOB was calculated from the acid used.

Exchangeable Ca + Mg in calcareous seoils: In case of calcareous soils
exchangeable Ca + Mg was extracted using 10 ¢ of soil and 40 ml of CKC1-TEA
buffer (containing 1 N KC1 end 0.2 N TEA, PH 8.2) stirring occasionally for

one hour. 10 ml of thaz filtrate were used for Ca +Mg determination by EDTA

method (as described under exchangeable Ca + Mg in N NH4~acetate extract
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s made on the basis that stones and rock outcrops

impeds v and mechand;

(g # 4 ST I
Tal i A
O i%

[N

,\;1 ¥

[ ¢

l\k/

ment 1z made or > basis that at hiegh inputs levels slope

of 9-18% are mpderately s ltivation if nrovision is made to

maintain the arsa through soil conservation works.

Mhe environmental renuirement for cron combination for Tedela/Harole

I
£

sendix 2.

ndology used

nlan ig in accordancs AL Framework

FAD Apro-Ecnlopical

nroject

proceeding to obtain the land resources ovaluyatior

. o g b PR T : .

thematic a land at 1:=-

SN A i PR SR T S f N

has inte Apro-climatology,. fecmorcholoey
L e £Ys
Tl oy by e 3 . b o e - P
They are the main indicaters oroduction,

The land resources man involves the rees inventory

P o oo by ) P - \ PP - 2 £0 N - P TN SR
by consisting the necessary assemblare and cegration of resources deta to

Thus, the main comnonents of the lond resources man are the thematic

ceomorpholoey and

Mapoine of thermal zon of erowing neriods



the methodology of the FAD ferc-Ecological Zone Preject and

Fro ject. cata for Ceomorphology and soils result

orphological interoretation of asriel photo and available surveys.

Field traversas and agro-climatic informetion eminated Trom landscape

P .
O avystams,

units roughly small prouns of

6.7, Land Resocurces Units

The Matrix tebles shown below was develoned as part of a conorehensive
= Man legend For the map units derived from the integration of

information contained in the thermatic maps described sbove,

However, a brief description with illustretive examples are presented

to the user to helo him understand the nature of LR S described on the man

£

and the means by whicn thermatic data on thermal zones, lenegth of erowing

:,,.:.

periods and geomornhology and soils have bean inteprated to delinate them.

o]

thi Cion of information contained

for the mapunits derived from

in the thematic maps referred to above. A brief description and illustrated

exanple follow, however, to assist the user in understending the nature of

L s shown on the man and by which thematic data on thermal zones,

lengths of orowing nerdods, and reomorphology and soils have been integrated

to deline

oo. P 3k
B,z 1 Land mapning units

The combination of landscane units from the Ceomorpholooy and soils
man and the various zones from the len-the mF growing neriods man.,  The symbols
are ommprjged of two parts, for examnle P“m//c The first nart of the symbol,
Rr . rernresents the landscane cémp@n@nu; the second nart, /7. represents the
prowiny reriodzons.  Soth aspects are exrlained in more detail below.

A -3

See Land Hesources Map 2.



Figure 3

Method of integrating thematic data and lad resources units
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aland forms , 1.

the “irst lowsr case
geomorphic tvpe that

the subclass of the

alluvial geomorphic typs that is "besine and depressions with seasonal drainage

Jﬁriﬁ1@mClqu The full

inooiven

below in the summary le

€§> Structural and residu

letter, which

+ third character, the subsoript

rant material oriein of the

Vnloanic (& v
scambrian
Metamorohic precembrian
{slates, zchists, M
Fvanorite (nr: antly oypsum) o

Calecareous (predominant]

Such symbols are normally user
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andd Disavcted Sideslopes

Voleoanic Landform

4
VX

saveraly disssached

4

cther relic valcanic

anall voloanic vent and

information

refor o Aonendix 4)

5.5 gnificant land fecels

landscape

units a

Slope range

ol

Dominant vecetation anc/or

Spil AL Dlessificetion

P

. L
Cnlour (moist)

loxture

inage C




i
{1
L

i

Rock outcron
Surface stones
Effective depth

-

B

ey

M (Organic matter] %
CEC (Cation exchange capacity)
Available P

SMU No{Soil Menagement Unit)

The Description of landscepe unit is presented in thes appendix 4.
7. Land suitability classification map
771 Land suitability Evaluation

The results of the land suitability classifcation conducted in
Tedele/Harole Settlement Proiect are nresented in two main ways.
- Land suitability maps

~ Land suitability classification tebles

0
63

For the © crops considered within the reinfed ag riculture, One (1)
Froup combination 1:50 000 scale of land suitability maps have been orepared

for the Tedele/Harole Settlement Proiect.

similar land suitabilityv maps for the forestry lend utilization types
and the livestock land utilization types have alsc been compilad at 1:50,000

scale, The second major result of the suitability classification is contained

.

in appendix 2. Land suitability clagsification units in table 3.

o~ o ¢

Here, details of suitability 1i for 52 (moderately) 53

(marginally suitable), N1 (currently not suitable) and N2 [p@rwen@mﬁly not

nd
suitable) are indicated for all matchings involving these two classifications.

N

No limitations are assumed present for these areas indicated as S1 and are

¢

thus not tabulated.

7.2 Land suitability classes

suitahility classss indicate degrees of suitability, within the crder
suitable (5). It is usual to recognize three classes, 'highly', 'moderately’

and 'marginally’ suitable. The following names and definitions may be



Land having no significant limitations to sustalned applice-

o

P

tion of & g2iven use, or only minor limitations that will not
gignificantly reduce productivity or benefits and will not

raise inputs above an acceptable level,

Class §2 Moderately suitable
Land having limitations which in aegrepate are moderately
serve for sustained application of a civen uses t
limitations will reduce productivity or benefits and increase
recuired inouts to the extant that the overall advantage to
be gained formthe use although still attractive, will be

Nl

S;

appreciably inferior to that exnected on class 51 1

ions which in agsregate are severe for

S a glven use and will so reduce
productivity or bensfits. or increase required inouts, that

this exnenditure will be only mareinally justified.

Llass N1 Currently not suitable

n time but

et a

Land having limitations which may be surmountable

.

which cannot be corrected with existing knowledge =

i

£ currently

acceptable cost;y the limitations are so severe as to preclude
successtul sustained use of the land in the given manner.

Class N2 Permanently Not suitable

Land having limitations which anpear so severe as to preclude
any possibilities of successful sustained use of the land
in the given manner.

According to the land suitability avaluation detailed above 10,238

§ .

hectares of land in the arez, comprising land suitability unite 1, 2 and 7 have

been recommended for cooperative Farms and homestead production of crops

3

adopted to the area, i.e. wheat, sorghum, malze and minor pulses, haricot beans



and sunflower. On the other hand 5,743 hectares, which combines all the
other land suitability units are available M,q&@ hectares for livestock

grazing land and afforestation 1,513 hectares.

7.3 Land suitability subcless

Land suitability subclass

reflect kKinds of limitations, e.q. molsture
deficiency, erosion hazard. Subco letters

with mnemonic significance, e.g

3

There are no subclass

Examples of symbols are eiven below.
[ é

b drainage deficiency
e erosion hazard
o management limitation

toxicity limitation

X

rooting condition deficiency

~4
Ea
I
6]

jul

suitability units

The land in Tedeles/Harole Settlement Proiect site has been evaluated
for rainfed agriculture and classified into 10 suitability units,
Their distribution is indicated in map 3 land suitability classifica-

tion map,
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Oevelopment plan

The development nlan incaormoration at improvements most suited to the
subwatershed and offerine ontimum benefit to the settlement, anv activities

that

improve or at least sustain production, on that iz of bencfit to the

settloment, may be tarmed & dovelopmernt ontion The options considered are

those that will lead te improving or atleast au@taiming agriculture, forestry

or livastock pr@duu%ﬁon, Marketing and storing nroduce, tcgaﬁh@r with water
development (springs, farm ponds. dems and diversion weirs) ere zlso considere

Farm man

as reforestration or strin crosping estaeb

¥

considered as an essontial continous input components such
lished as a development input must be

continued under a good farm managerent progranme.

8.1 The development plan man

The develooment nlan map and the teble of inputs are the most important

parts of the developmont plan, Flan on the ground where the various
soil and water conscrvetion measures are to be built., Furthermore, the map is

extent of the areas arnd volume of

essantial at the planner for ¢

inpute required,  Any develooment work that has been previously implemented

should be transferrcd to the development map using the aymbols as eiven in

Table 4, It is important thet the new ﬂigna are complementary to the existing

viork and that thare

The ' wiork, including mailntenances or improvement

af existing lan. These areas are scheduled

<

b

for aoll or stons bumﬁing? hillside forraces, micro basing, ete.  Tho location
of farm points, spring development

dam. diversion welir, chocok

dam are shown on ths development plan map, ueiﬂg aymbols as given in

Thus the coml development map of the physical work is prepared DPVleﬁ nt

[

men, to o soals of




Legend for Develonment Plan Map

Lepend Detailed

Cu Arable land (cultiveted)

Gr Gy

“ing land

Fs Forest/Shrubland

Wl Wood land

Ro Kockout cron/boulders
Fn Forest nlanation

Fn Range pasture

Nu Mursary site

2w Water lopging

b . Settlement site

Poaht— Road (with gravel all weather)
L Farm Road nath
- Path
e Seasonal
--Rivers and water

e coureas

WWWWW T Permanent ]

N b
et = School / Church

Development work and Improvmenet

5 0 O . 5 S W

Abeddedndedt 3] aned stone faced bunds
JEUETE S O

Micro hasins for afforestation




Legend Detailed

Chock dam (Cully control)

Channel Improvement

Drainage water way and hill side

: .
Orains

New Hridee

Pasture and range development

Cully control

T

Unit boundary

o
uj% Unit Number

LT 3T Farm road

ebebdd b Aid ch L
s Hill site terrace
el b

“ j:) New dem
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S b Development Plan Work Components

ot
N

f

L

Work Comporents P 3 4 5 g 7 3 10| Tota.

1

Present Land Use

518 | 8982 ;354 7587

}—.J
]
[}
i8]
4
o

1

Cultivaeted land 1

Water logging 2 - - - 20 81 321 | 156 710

-~

Grass land 31 228 - ~ - - - - - - 228

Wood land 3 legy - - - - - - - - 186

™
D
3
]
[s]
£
[l
[
0
]

River valley 4 2591 1331 166
Forest/shrub land 5 - - .- = 17

Steep cut or
severly srodad 6 - - SIGHN BN RN GTE I B - - - - 1090

H
d
™

i
&Y

0

Mixed cultivated
land 7

131 we 210 38810 180 1 530 ¢ 143 ) - 1861

Forest land/A a1 - Z - - 045 = 120 - - 207

1
)
o]
[AN]
m

Eroded land Bz 148 - 188 426 - - 56 - -

ot
0
™~

Range pasturs =P - - EAGIE B - - P~ 106 4 -

{
[
2

Tree plantation ™ - - - - - - - B -

'
-

i

H

t

[

i

i

1
e

Nursery

bSettlement s 130 88 Bab IR0 110 71 /0 52 50 822

Total ha 2230 | 1166

Development plan

Proposed cultiveted lLand

™I
3

3
=

h
Cy
2
(]
ed
-

Drainage improverent - - -

P
(S )]
[}

3
ot
(B3]
frd e

Afforestration

=
:

; 374 1 14
+
) ot e e e <A A 4 a Y ¢
Natural grazing land 124 85 0 B4 b 148 ) 1D 183 | 178 80 107

4
1
o
i
-
b

Pasture improvemsnt 228 PRSI B - - E - 156
Soil and stone bunds 148 ¢ -
Wisld life conservation - -
Settlement 130 30
Total . ha 2200 111686 1474 V1487 (1805 (2185 (10681 1 1586°

Chekbk dam site o 5] i 14 - 14 7

~
I
=

[
1
f

Dams welr site 1 1 - = 1o

Water way Hill
site drains fm - 4 3 11
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w
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et
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i

Farm road improve b

Food nath fem - -
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o
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Channel improve km - 3 2 o 2 38 1 2 4 e




Pronosad land

e Rl

LT . o oy e
th eragsland (B-16%

¢

land with accasia [16-30%

Rald of total area [(0-5

Natural grazing land 4 ays, half of total area

Pazture improwent ﬂ}

Ty

&k

ieldlife conservation 5 Steern cut or severely eroded revrines (50%)
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Soil and bater Conservation

Any measure that involves the ohysical movement of spil or stones, or

requires construction, termed as on enginearing reasure. Usually, such

measures are not complete in themselves and reouire the addition of a vegetative

cover before becoming T and permanent.

B.2. 1 Soil and Stone Bunds

- i : 2

fhe construction of s0il and stone bunds is an effective method retarding

rainfall runoffeand thereby reduce soil
Wl 1 -n

Aed.

nteined bunds will eventuslly dec

D5

Thyey ,E"v ﬂ“\r‘z‘“ AT
Fng AounGs are

along the contour a2t intervals of 10 to 20 m

.

apart andfrom 0.5 to L.0Om The distance apart and height will be

denendent on the deprae of and rainfall

naced develongd stone

constructed on

cover, where there is adeouate
abundence of stone.  The width of these terrece should not

to & ome owhile their hedieght will vary from 0.5 to 10 m

8.2.3. Gully Control

Units 4, 5, 6, 7 and

o modest size

and can be ¢

I
U

35ily protected by vegetative re

gullies are deep and extensive. In these areas,

i

structures.

supported by the construction of
concentration of rainfall rur Vr&qugmfly road
oulverts ocrworm foot paths and cattle tracks are al cause of a sully,
Graded bunds hill

cause.  Once established, a

sicde drains construo witheout proper outlets may b2 another

AdifFicult to repair.

Seldomist pessible to do more stabilize its wlition, thus preventing Ffurther

growth., The gully control is erland flow to enter the fullv.

This must be done by diversion

slope must be reduced to slopes les

I3
<



than 1:1 ratio in order to

3

wt on the bottom of the pully, anc at

the gully at a distance 10-20m depending on the oully bottom slope.  The ¢
roads (with roote) are to be found in the near vicinity of most sullies.

de

L

Dimensions of the sods are 10x15 oms  width of the grass otrip in 20-30 om. I

grass strins across the pully arc not sufficient, check dams must be

constructed., They can be made of sto or wood (brush}. Care must be taken

with the apnlication of these constructions, as they lccally increase water

v £

velogities and thus the errosive force of the wator.  There are ftwo many

.

examnle of check dams which caused excessive errosion.



B.Z2.4 Crass Water Way

o

Interceptinn ditches at the hottom of each row of plots will generally
have @ slight gradient towards grassed water wavs. The uppermost interception
ditch must be large encugh to acmmmt the conesiderable runoff from the ridee.
The grassed weter ways will convey the runoff down hill and terminete in
natural depressions. If nossible, they should be sited in 2 wide natural
depression or gully shaped, so as to soread out the flow as widely as possible

to reduce the velocity.

Excavated weterways will be nesded where natural charnuls are absent.
Where stone channel, debouches from the plots areas into the farm land. it

should flare out inte a grassed waterway.

In most ceses, the internal roads or tracks which allow access fo the
at

o
row paths and to the farm lend will be on the catchment divide. Since they

run radiolly downslope; they will develon into gullie& Therofore, where these

roads cmss the interception ditch they should be slightlv humped i.e. the

hurmp of the read’ is an extension of the ridee of the ditch, and runoff will

be stopped by the hump and divertad into the ditch channel.

B.2.5 Cheok dams

Check dams are made to slow down excessive water velocity end to promote
sedimentation, After introducing check dams the runoff to diminish the power
of runoff so that it has lass effect on vegetation. Although check dams are

sed to slow down the water

[

R P T S
they locally increaese them.

Sperially, the side slops kidam and the bottor and sideslopes

Just downwards must be well orotected.

A common error made 1s to hinder the runof? too ruch.  The discharge

capacity of the check dams must bo as hig as possible to diminish the risks of

[ih 5

e o

collapsing and mesanderine. Dependine on risks, 2ilability of

roney and

materials, & lot of different twoes of

For permanent use, checkdams will be of timber, mascnny, rainforced

concrets.  Those checkdams can b made of stonas, brush woods, burlap bags and
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fo support the nosds of thoe settlers for fusl
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ovious years, thousand of

to natural circumastsences such as the
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A)  Smecies 1ot establishment

/. Louceans le icanenhala

B)  Species for the est of a system of wind break

1. Acacia decurrens

Z. Albezia lebbok

- I - oy oy -u~\- " S~
L. Acacia soligna

2. Frinana



8.,3.2 On nasture and Drazing Land

e o P S PR -
Pasture andd erazing lands comrise @

These lands carry & lares number of livestock.

taken near the surrounded sothlement areas.

quality and auantity of fodder. so fewsr animals caen bes supported.
as 1eft without a vegetation cover, thus prone te erosion by water and wind.

i

Loss of topsoils through ercsion reduce the fertility of the soil, and thus

g

the likelihood of re-establishing & good cuality pesture goes down. The land
is with £-36% slope with no worse than slightly eroded or irregular topography.
The implication is that, it can be cropped from time to time in a long ley
aystem to exnloit the fertility btuild up without incurring excessive erosion
nanaltiss,

The unit 9 has about 158 ha of pasture land and fonced. The pasture

management will prohably recuire a system of rotetional zing and forage

conservation. Access to pasture poss the problem of straying into field of
growine crop. Desirable shade and browse trees should be planting in the
nasture areas. Natural erazine that can be recommended will come from two
classes of land. One is dissected slopes 16-36% elope land will provide the

must be dong carcfully, the more

areas will need to be manaped with care and needed strict gvazing control.
The depressional areas during the ﬂrw season. Don’t graze the gully when

the soil is wet or in the drv season, hat the veg

cattle must not be allowsd in the gully

During the wet s

goats are preferrod.  Mowed corassos must be removed out of the

u

it does not bamer the runoff., It can he used as hay or mulch

future as sug

B

arecas could also be

storage dams

land and Hom

the physicel structures for soll conservation, a nunber of

apronomic measures can he in combatting d land and

4 it

thods directly incressing

homes nlots.  The me

canacity would

be tillage

contour cultiv

ation chiscling and ridging. Contour

cultivation aims at intercepting the flow of water and spreading it across
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Idealy, the ponds

shoylo consios

and dama should be locetad in

esaions whare the soil is imoervious,
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B.4.72.  Oiversion Weirprs
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related to malze,

o

colour {(becoming yallow) during the months

. o d T T N i s g SUTVER S S, Y
June and July. colour can be the symotom of an unbalanced

mutrient un

trn the sxcess we

soil.,  Ofher problems were

that going in the field was very diffi

Ffor man (July-mid
August) and for tractors July Ausust,mid September). Unit 9. 10, 4 has been
wateriogging for 30 days on the {fields. The introduction of a surface drainage

~

system will sclve partly s. Tha presence of furrows

related to row drilling,

“low and weeding, which

favorate both crop performancea.

Ancos
Loba MA

be improved by drainase, but

the use of wheel tractors in these avs during the iny season will always be

troublesore.  The use of wheel tractors is evon to dissuer as destruction of

soil structure is nearly inevit in these conditions.

i, 5 Other maasum

R Ex:

The orincip s that might be reqguired

nutlined in the three

in an subwetershod development orograrme

will lead to irmproving or at least

P

subsactions above, These are the measurs

yirlds., Howsver, in order to obtain the maximum benefits from the soil

and water conservation inouts the integrated approach to settlement

Listed below ere some of the measures

MEasury

G Teou
&

to soil and water conservation but all closely connacted

sred in the formulation of

her olroums

ray he

e
2
Al
o
fan
> a
[
fds
s

o
3
b
A
f
E
oy
~

appropT as sericulture (silk keeningl), and

aquacult farmingl. Ma Food anc Enargy conservation.
8.5, 1 38 Roads and Tracks
and inaccessible ay are difficult to develop. Easse of accoess

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 roac



construction is a frequent cause of landslide and gully erosion, particular

care should be taken over their alignment.

The improvement of tracks should not be o In some aress
these are vital for the movement of neonle and pack animals. As in the case
of roads, tracks are a comnon cause of gpully ercosion.  Any accumulation of
runoff alone the trackshould be channelled away at freguent intervals.

Critical lengthsand possibly these on relatively steen grades may have to

raock-paved in order to prevent srosion.



Apnendix I

Photo-Interpretation and Soll Survey Mapping legend

SOIL DEPTH (ALL LANDS)

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

Fine (light)

Medium

Course (light)

Very coarse
(very light)

COARSE FRAMEMENTS: (DIT LAND)

Descriptive Term
Very shallow
Shallow

Moderate

Deep

Very deep

Included Texture Classes

Clay (¢)

Sandy clay loam (scl)
Salty clany loam (sicl)
Clay loan (cl)

Silt loam (sil) loam (1)
Very fine sandy laom (vfsl)

Fine sand loam (fsl)
Sandy laom (sl)
Loamy fine sandy (1fs)

loamy sand (1ls) sand (s)
Course sand (cos)

a) Gra{zel, cobble, and other coarse framements 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:

Size Rzinge (diameter)

Mapping Symbol Descriptive Term
g Gravelly
c Cobbly
s Stone
r Rock

up to 3"

3" to 10"

10" to moveable
unmoveable



(%
o

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

Mapping % gravel % cabble % stone % rock
Symbol by volume volume by volumo by volume
gc 30 ~ 50 30 - 50

Vg Ve 50 -~ 90 50 - 90

S1 30 - 50

S2 50 - 70

53 70 - 90 -

R ' 10 - 50
700 50 - 100

c) Areas containing more than 90} of coarse fragments and more than
50% Rocky will be place into an appropriate miscellaneous land type.
COARSE FRAGMENTS : (ALL LAND)

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

SIZE OF FRAGMENTS

3" — 10" in diameter More than 10" in diameter
to moveable
¢ % by
Class ¢ Volume t % surface area
Closs ¢ Occupied by rock
S1 : 30 - B0 H H
S2 ¢ B0 - 70 H . R - 10 - 50
S3 : 70 -~ 90 t 700 ¢+ 50 - 100

b) Areas having surface rock outcropping and/or nccumilations of loose,
detached rock fragments (grentor than 10 inches in diameter) in excess
of 50% will be classed as Colluvial Rock land. (See Miscellaneous
Land Types, T.M. SS-5)

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

PERMEABILITY (ALL LANDS)

Permeability Probable Probable Spproximate
Sumbol Class ' Texture Structure Per Rate Om
2 Slow fine (heavy) pr, abk, pl 0.13 to 0.5
3 moderately fine pr, abk 0.5 to 2.0
slow medium
4 moderate medium pr, s 2.0 to 6.3
5 moderately coarso © sbk, gr, cr 6.3 to 12.5
rapid

6 rapid very conrse cr, Sg 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
v Volcanic (basalts, tuffs, etc)
o Felsic Precambrain basement

(gneisses granites, etc.)

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

Evaporite (predominantly gypsum)
Sandstone
Caleareous (Predominantly limestone)

n o

e

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

Example:

Scil
VI)egree......l.Q...Q.‘........'OQQ. 12 Cl—EI‘OSiOn

Class Symbol Degree in 7 slope Descriptive Term
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



Frosion

(A1l Lands)

Symbol
1

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

57

Iess 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 257
subsoil removed; occasional deep
gullies or frequent shallow gullies
may be present.

A1l of original topsoil and 25} to
76% of subsoil removed.

An intercate network of very frequent
moderately gullies are present. The
soil has been eroded to the extent
thnt 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
doop gullies are present. Soil profiles
have been destroyed except in small
arens between gullies. (This GL2

will be practiced planting trees, and
gtructures).

Arvens consisting of exposed parent
mnterial 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., ‘



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 distinguishec
n the field and can be included with advantage in a field soil description:

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

Class 1 Soils slightly affected by salt or alkali.
The growth of sensitive crops is inhibited but
that of salt-tolerant crops may not be.

Class 2 Soils moderately affected by salt or alkali.
Crop growth is inhibited and no crop does well.

Class 3 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
extract in millionhos per cm?

Class
Class O ¢+ 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
soil 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
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.

Poorly Drained ~ water I8 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
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 conmmonly 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

Syrmbol

Descripl lon

Tukul Holllement
Villago

Town, P'ublic Bulldings
Cemetry: Christian, Moslem
School, Hospital, Mosque, Church
Levee

Dam, Reservoir

Check Dam, Gully plug
All wenlher raods
Farm Rouds

Culvert,

Bridge

Perenninl strenms
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 smmples
Holerence Numbers

Seasonnl streams



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 Erosion

Strongly Affected Salts andAlkali
Ridee

Grass water way

Food path

Nursery
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SOIL CHEMICAL AND PHYSICAL ANALYSIS

LAND USE PLANNING AND REGULATORY DEPARTMENT.

MINISTRY OF AGRICULTURE APPENDIX 3
Addis Ababa ” ‘

Study Area /Project : M&ﬁe//]’ai,@& Field Number: U/n}j/M 10

Location / Coordinates SHEW A

Texture, % (&= mm) pH, b1 In Free
Lab. No. - IEietd po. | ab'™ < . Texture _{Cac03 |Fs, 04
. >t |2-02 lz-005 0935, <000z|Clare | Ha0 [ kel | NoF | o | o
LEBE I T)-) ] 0 -4 ~ AL
JL3F TT=-3~11 j0-20 1 « Ci 410
LB EO |THo-l | @ -24] . L | £.30
K
[ 64 [T~ o - 30 sctlgo
732N A VL XRVED
| Dapth . Exchangsables, millisquivalent / 100 gm soll Base
Lab.No. | Field No. | = ' ) ‘ CEC 1CEcC. |soturot
( : ‘ Na K Ca Mg | Al+H | Al H Sum | e L bet. | %
2635 _|T= [~/ o-Yoleo, ¢ 1320 Y21 T /
thzg (7=3-1110-2018,922 j.4of] yy] ¥
(bdo 1T~40 028 adiflr 20| 27 ) §
Q) AT=Y -l o-3d 0585 1 . bec | T |/
[BY2 |T-61 |/8-3) ci;g’//i/.wé Yz 5

Lob. No. | Ffatd No, D:::'f' o;g;c Tg/':? CMN 05/? %}:5 Agf: S;:“" c:%?ny R;Z P ’,‘{:ﬁ“ﬁ}:
L4638 | T-1-11 o-40 Y VAN TR *
;[éBf'}? T2l 14820 0.070 iz R AT T

TR %IO—L B2 0.0% [ 3yl 3.2 ke N

(64 1 7-4~/1p-30 O YO 15151 ¥.0 | Rea

7N Y S VT 1 I Y. IREV I WA RIS,

Date Chief of Lab.




LAND USE PLANNING AND REGULATORY DEPARTMENT

SOIl. CHEMICAL AND PHYSICAL ANALYSIS

MINISTRY OF AGR!C‘ULTURE
Addis Ababa

Study Area /Project
Locotion / Coordinates

[astede //[/;L'w{@ Field Number :

SHEW A

Uacd 1—10

Texture, % (@= mm} pH i1 in Free
I Dapth *
b. No.  IField Mo | con = ng“ — CaCO3 |Fey 04
>t 2-02 fz-008| 0085 |<ocoe| et | HaO | KCL  NaF | o of
Al I-2-2 \Z-3p JEBFEN S EaLL O kS
A92  NT-1-2 135-95 ¥ NIE | 5581 & LS
£93  me-1 | p-25 20z V opZ V526l g
VOGH T=2-1 Lpo-2ip ) CPFNFF 1592~ [ Z/2
1p Exchargeabies, millisquivalent / 100 gm soil Base
i epth,
L.ab. No. Fisld No. cm CEC JcEC Saturat.
: Na K Ca Mg Al+H Al H Sum Sam 1 Det. %,
3691 Vs |- zo . 9réVigad | wg | £5 g2
3692 1722 V k595 V0. 35912285 | 435 g O 290
TS IR Y ar A V2 L PR ARy R W 2281,
394 Vo Voo pplo 817 1 Apz Véo S | 50 He s
Avail, Avail, . Fisld .
Lab. No. | Fislana, | D8Pt [OreC Tz/"” e |OM Ipog | K é’;;m capacity | For© Tﬁ?
[N 70 (+] (] opm pom o 0/"0 /':“3 o °
L 24/ Jo -2y P=32 a0 342
B2 e At a0y P A
3474 LAY SRR N A o Oy F450
LG id 7=2-¢ Vg0 J.pi 2 289/

Date

Chigf of Lab.




SOIL CHEMICAL AND PHYSICAL ANALYSIS

LAND USE PLANNING AND REGULATORY DEPARTMENT

MINISTRY OF AGRICULTURE
Addis Ababu

Study Are¢a /Project 7&424@ /#M&(C Field Number: [Jm;/r ] —10
Location / Coordinates SHEWA
Texture, % (&= mm) pH 1 In Fres
D ‘h ¥ 4
Lab. No. !Field Mo | cor " Texture - CaC03 I re, 0
>t 12-02 k008 0985, <0ooz|Cse | HaO | KCI | NaF | o | o
2698 \Fep | 225 /7 e Vg2 s | o 450
3694 iT-#2 ‘§0-95 2R ANINANR R
| vaptn, Exchangsobles, milisguivelant / iI00gm soli Base
Lab. No. Field No. s ‘
em. CEC. |CE.c. |Saturo
Na K Ca Mg Al H Al H Sum sum_ | Det o
2490 AT M-2 | g-2s (Lxy V20l | 485 L g 352
G598 NT-#-2 [ §0-98 10 400 [ L.83F | 40,0 | 9.0 14
. Avail. Ayail, Flaid .
Lab. No. | FisldNo, | D8P O'OQ‘C Tﬁ;‘N C/N 0 o /M Py 0y | K S: e capooity RGW‘P ﬁ'ago 2}3
cit. /o (] < epin ppm .'"0 0/.3 /o > (3
569 1 o gk AT kP “ Do
352 LAy o2 O 4 T
Dote Chisf of Lab.




Study Areo /Project

SOIL CHEMICAL AND PHYSICAL ANALYSIS

MINISTRY OF AGRIC‘ULTURE
Addis Ababa

H

Teclelo ///m«fe Field Number ¢

LAND USE PLANNING AND REGULATORY DEPARTMENT

Uit 1—10
Location / Coordinates : SHEWA '
Texture,% (@= mm) pH, Il in Free
Lab. No. |Fietd Ho. | Caor™ - e CaCO3 Fe, 04
>t |2-02 0z-005 0035, <0002 | Clars | Hp O [ KCI | NoF | % | o
Fbe7 \rs-110-28 1 w7l F 16361 & | 855
369¢ \rs-1185-95 BEVLFlosel o | £20
1 9
| Depth Exchangeables, millisquivalent / 100 gm soll Base
Lab.No. | Field No. ‘cm' cEc ToEc Isaturat.
) Na K Ca Mg | At+H | Al H Sum | eim loet. | %
2697 \7-5-1 \0-28 \0359\/):58] | Sb-0 | /4.0 LY 4
269&  |T-5-) 185-95 11199 |I-645 410 /75 _ #2:2
Avail. Avall Fileld . .
Dapth, |Org.C | Tot.N o.M ‘| Satur, WP |wailoble
Lab. No. | Fisld No, * C/N P, 0 K capucity
cm. o/o 0/0 % pzp ms ppm O/ (] o/ Yo Hzo ‘:/ (4
2697 | -5/ \ 448 2.0 A 381
3694 |\ I-54 (8575 0.0/% A2¢3
P §
Date Chisf of Lab,




SOIL CHEMICAL AND PHYSICAL ANALYSIS

LAND USE PLANNING AND REGULATORY DEPARTMENT

MINISTRY OF AGRICULTURE
Addis Abuba

Study Area/Project : Jodele /Hanole Field Number : Uit =10
Location / Coordinates SHEWA
Texture, % (@ mm) pH, B3} In Free
Lab. No.  [Field No. | e - Tz"““‘ e CaCO3 |Fep 04
»% |2-02 ne-005 0§35, <000z | Clase | a0 KCL Nk 1 9% | o
2499 T-FLlp-30 | A AR NN
300 T-ELlgsved AR A RN )
370) |T-F-2 |0-30 AN AN AR Y
FO2 |\T-F-2 | 90- 10 D7 | w7l 6l ¢ |20
V Depth, - Exchangaobles, millisguivalent / 100gm soll Base
L.ab. No. Fiaki No. . i TeEc \saturat.
Ne K Ca Mg AltH Al H Sum surn | Det. %
3599 (T F-1 | 0-30 g 337 J 2] 44-51 & 28R
237200 N\T-¥-L V5510012308 | ). Y38 | 540 | 45 Ayt
) NT-¥2 {032 0. 2F | LgusSt8Fo | L0 2% 2
3fp2 NT-F2 |70/ (1308 fosv v 650 | 450 H3. O
i
Avail. | Avail. Fiald .
. Depik, |OrgC Tot.N O. M Satur, ) pWp |lAwiloble
Lab. No. |#iatd No. t ' C/N PO K —
a G © z Vs ap pucH y o,
cin. Yo Yo ; Yo opm ppm Yo o O H&O Yo
34 G T g VA e ook
o AT 1 185000 ook [ s
270 ) T-#-2 | gr30 o, 04 2,777
2002 |Twg-2 1 @o-p2 o o7 2 ) F Y

Date Chisf of Lab.




SOIl. CHEMICAL AND PHYSICAL ANALYSIS

LAND USE PLANNING AND REGULATORY DEPARTMENT

MINISTRY OF AGRICULTURE
Addis Abuabg

Study Area /Project : Tcwédl/ //c%cé/@ Field Number : [,I/T/v{‘/’f/"‘” 10

Location / Coordinates SHEWA
T o = ¥ : Free
o Depth, exture,% (@= mm) Toxture | P i, in cacos |pns
Lab, No.  (Fwld Mo | o 2 o o R 6203
2 l2-02 1az-008 0085, [ <000p| ese ) Fa 0§ KCL  NaF 4 o ) of
3703 11-9-110-28 o N rs lsrs | O 575
¥ 729/ 80 -91) B\ 57 N pse | & 155l
3Fof 1T-9-2 | 0- 3¢ B F 13 lingl ¢ 5. 80
K‘gﬁé 129-21 59 5 JOF V32 FNsrs | o~ Zrr
| Depth . Exchangegbles, milllsquivatant / 100 gm soll Base
Lab.No. |FiekiNo. | o Saturat
R I I A Ca | Mg | Al+H | Al Ho | sum |CECHCEC T,
3702 V=9SO0 2¢ Vo dig faap | 5145 | 84 , 2E 8
270 90 \g0-90 10,702 1 p 370 |80 | 50 4 g
705 lreg-2\ p=30 14335/ 725 1545 140 20
27046 1T=2:2 V4595 V061 )97 V648 V60 3 &
Avail, Avail, Flaid .
Dapt, [0rgC | TotN O.M Satur 4. | PWPp  Jwailsble
Lab. No. | Fisld No, ? f CAN £, 0 K capacit
cin, Yo Yo Yo gpms ppm %% {:’/a y % H20 Yo
si0% {7m9-1 10728 & U IRaAr
3704y lr-g-) )\ §U-92 £or2 3519
3205 17-9-2 1 p-35 g5 2243
3708 7=9-2 V9 ooy I 454

Date Chief of Lub.
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Landscape Unit No., Vp 1/1

Geomorphology @

deposite
Remarks :
Total Area (km?)

Significant Land Facet :

Soil Management Unit No. : 6

Tedele ~ 1

Undulating high plateaux formed predominantly pyroc.

Ash layers are frequently found in the soil profile

underlating plateaux

Area (%) (km?2)

Geology tertiary tuffs, welded tuffs and associate
basalts

Slope Range (%) : 0~ 8

Soils:

FAO classification
Colour {moist)
Texture

Drainage

Rock outcrop
Surface stones
Effective depth (cm)

pH
oM (2)
CEC (me/100q)

Avail. P (PPM)

e .. ‘e »e *e ..

e

e

pellic vestisols
very dark gray to black
clay to clay loam
imperfectly

none ‘
fairly stony
>150

5.5 = 6.7

3 ~10

35 - 70

<5

Dominant Vegetation and/or Land use : Intensive rainfed peasant cultivation

Remarks (Significant Land Facet)

of cereals and pulses.

Localized rock outcrop and rubble land occour over 5% of this face
where very flat much of this facet is susceptible to seasonal wate

logging.



Landscape Unit No. Vp 1/3

Geomorphology @ See above
Remarks - :+  See above
Total Area 1 (km?)

Significant Land Facet :

Soil Management Unit No. : 6

¥e

Tedele -~ 2

depressions with seasonal drainage deficiencies

Area (%) (km?)

shallow colluvium over tertiary tuffs, welded

tuffs and associated basalts

Geology :
Slope Range (%) : 0
Soils:

FAO classification
Colour (moist)
Texture

Drainage class

Rock outcrop
Surface stones
Effective depth (cm)

pH
M (2)
CEC (me/100g)

Avail. P (PPM)

Dominant Vegetation and/or Land use

e

..

Ty

se

e

e

- 2

-

pellic vertisols
very dark gray to black
clay to clay loam
poarly / imperfectly
none

fairly stony

>150

5.5 - 6.7

3~-10

35 - 70

<5

Peasant cultivation of cereals and
pulses as water recedes.



Tedele ~ 3

Landscape No. Vp 1/2

Geomorphology :  See above

Remarks ¢ See above

Total

Area (km?)

Significant Land Facet : small volcanic vent and cone remnants

Soil Management Unit No. : 65 Area (%) (km?2)
Geology : tertiary basalts, trachytes and rhyolite:
Slope Range (%) : 16 - 30
Soils: |
FAO classification : chromic cambisols (lithic phase)

Colour (moist) dark brown to dark reddish brown

s

Texture : clay loam to sandy clay loam
Drainage class : well

Rock outcrop :  rocky

Surface stones :  very stony

Effective depth (cm) ¢ 25 -50

pH : 5.5 - 6.7

CEC (me/100qg) : 16 - 35

Avail. P (PPM) : <5

Dominant Vegetation and/or Land use : Shrubbed grassland with peasant live

stock grazing and browsing.

Remarks (Significant Land Facet)

FEutric nitosols and chronic Iuvisols occur as slopes decrease
toward 16% lithosols occur.



Landscape Unit No. Vx 1/2

Geomorphology
Total Area : (km?)

Remarks (IL.andscape Unit):

72
Tedele ~ 4 4

Steep severely dissected gideslopes of
extinct central volcanoes and other
relic voleanic forms often with small
vent and cone ruminants.

Vitric and mollic andosols of lighter
texture occur; ash layers are frequently
found in the soil profile

Significant Land Facet : wvallyes with steep out stream channels

Soil Management Unit No. @
Area (%) :
Geology ‘ :

Slope Range (%)

[

Soils:
FAO classification :
Colour
Texture
Drainage class
Rock outcrop
Effective depth (cm)
pH
oM
CEC (me/100g)
Avail. P (PPM)

1
(km?)

tertiary Lrachytes, rhyolites and
associated basalts and tuffs

30 - 50"

: lithosols
: nono

1"

1A

it

we

. "

1

*a

1"

-

1

H

e

Dominant Vegetation and/or Land Use: Scattered scrub and grass

vegetation with peasant live-
stock grazing and browsing.

Remarks (Significant Land Facet)
Eutric combisols (lithic phann) occur,



Landscape Unit No. v, 1/4

Geomorphology : See above

Total Area (km?)

Remarks (Landscape Unit) :

Significant Land Facet :

Soil Management Unit No, : 65

Tedele -~ 5

See above

vent and cone remants

Area (%) (km?)

Geology tertiary trachytes, basalts, tuffs and
associated rhyolites

Slope Range (%) ¢ 16 - 50

Soil:

Dominant Vegetation and/or Land use :

FAO classification
Colour (moist)
Texture

Drainage class

Rock outcrop

Surface stones’
Effective depth (am)
pH

M (%)

CEC (me/100g)

Avail, P (PPM)

Remarks (Significant Land Facet)

Lithosols occur.,

chromic cambisols (lithic phase)

:  reddish brown to dark reddish brown

clay to sandy clay loam

well

rocky
very stony
25 - 50
5.5 - 6.7
3 - 10

16 - 35
<5

Shrubbed grassland with peasant live-
stock grazing and browsing.



Landscape Unit No. Vp 1/4

Geomorphology : See above

Remarks (Landscape Unit) :

Total Area : (km?)

Significant Land Facet :

Soil Management Unit No. : 1

Geology

Slope

Soils:

Dominant Vegetation and/or Land use :

4

Tedele -~ 6

See above

steep cut and/or severely eroded ravines

Area (%) (km2)

tertiary tuffs, welded tuffs, basalts,

trachytes and rhyolites

Range (%) : 50

FAO classification
Colour (moist)
Texture

Drainage

Rock outcrop
Surface stones
Effective depth (cm)
pH

oM (%)

CEC (me/100g)
Avail, P (PPM)

Remarks (Significant Land Facet)

Lithosols occur.

Rock surface.



Tedele - 7 A

Landscape Unit No., Vj 1/1

Geomorphology : Moderately disscted sideslopes of extinct central
volcanoes and other relic volcanic forms, often with
small cone and vent remnants central highlands,

Total Area 1 (km2)

Remarks (Landscape Unit) : Mollic andosols of lighter texture occur
near Mountain Batu; ash layers are frequen
ly found in the soil profile,

Significant Land Facet : convex hills
Soil Management Unit No. : 56 Area (%) (km2) -
Geology : tertiary trachytes, basalts, tuffs and
associated rhyolites

Slope Range (%) : 8 - 16

Soils: ’
FAO classification : entric nitosols
Colour (moist) : reddish brown to dark reddish brown
Texture : clay to clay loam
Drainage class : well
Rock outcrop : none
Surface stones : stony
Effective depth (cm) 1 D150
pH 5.5 - 6.7
oM (%) : 3 -10
CEC (me/100g) : 35 - 70
Avail P. (PPM) : <5

Dominant Vegetation and/or Land use : Moderate to intensive rainfed peasant
cultivation of cereals and pulses, at
Indibir peasant cultivation of ensets
and peasant livestock grazing of grass-
land.

Remarks (Significant Land Facet)

Stony phases occur.



Tedele ~ 81

Landscape Unit No. Vh 1/1

Geomorphology:  Degraded extinct central volcanoes, calders remants
and associated forms of high to mountanous relief-
central highlands and the Awash.

Total Area : (km2)

Remarks (Landscape Unit) : Some occurences of this unit have sub-
stantianl crater floors with andsols and/or
vertisols, as at Ambo, chromic cambisols
(lithic phase) predominate in some occurrences
of this unit.

Significant Land Facet: moderately inclined sideslopes

Soil Manageemrmt Unit No. : 66

Area () : (km?)
Geology ¢ tertiary and quaternary basalts, trechytes
and rhyolites
Slope Range (%) : 16 - 30
Soils:
FAO classification ! chromic lurisols
Colour ¢ reddish brown to dark reddish brown

Texture clay to clay loam

.

Drainage class well
Rock outcrop
Surface stones

Effective depth (cm) ¢ 50 - 100

'

®s

fairly rocky
fairly stony

oo

pH : 5.5 - 6.7
oM (%) : 3-10
CEC (me/100g) : 35~ 170
Avail. P (PPM) : <5

Dominant Vegetation and/or Land use: Moderate rainfed peasant cultivations
of cereals and pulses.

Remarks (Significant Land Facet) ¢ Eutric nitesols occur.



Landscape Unit No. Vh 1/2

Geomorphology :

Total Area :

Remarks :

Tedele - 8, ‘?7

Degarded extinct central volcanoes, caldera
remants and associated forms of high to
mountanous Relief-Western highland.

(Km?)
(Landscape Unit)

Significant Land Facet: steep sidoslope

Soil Management Unit No.

Geology

Slope Range (%)

Soils:
FAO classification
Colour (moist)
Texture
Drainage class
Rock outcrop
Effective depth (cm)
pH
oM
CEC (me/100g)
Avail. P. (PPM)

2 42 Avea (%) (km?2)
¢ tertlary basalts, trachytes and rhyolites
: 30 - 60"

chronic lurisols (stony phase)

s

reddish brown to dark reddish brown

e

-

clay to sandy clay loam

well

*n

.e

rocky

+ 50 ~ 100
5.5 ~ 6.7
3 - 10

16 - 35

:x(ﬁ

e »s

e

Dominant Vegetation and/or Land usc: Disturbed high forest with some

moderate rainfed peasant cultivation
of cereals and pulses.

Remarks (Significant Land Facet): Some occurrences of this facet are

soverely eroded and eutric regosols
(1ithic phase) occur; eutric and/or
chronic cambisols occur at very high
nltitudes and on steepest slopes.





