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1. Introduction

At the request of the Development Planning Division of
the Ministry of Agriculture a site evaluation was carried out for
potential wheat production land in Mau Narok area. The area they
requested to be studied was to include Kisiriri Olkirikirai,
Oloropil, Olchoro, Enabelbel, Sakutiek, Konjonga, Enusetie,
Enusupukia, Iloamati Loibeti and Nairagai Ngare. It was also
empvhagised that the site evaluation should be carried out in
virgin land; so as to allow for a start in a special wheat
growing project to be financed by IERD.

Preliminary photo interpretation of the requested area
was carried out in February, 1976, using aerial photographs
soale 1:50,000 of 1967 (Survey of Kenya). The photographs were
not vexry useful since .most of the land use has greatly changed
gince these photos were taken, Another drawback was that the
topographical maps for the area completely lacked any contours or
form lines, A number of the tracks and roads as appearing in the
topographical maps have changed their position or have altogether
disappeared, while some minor ones have been upgraded to major
roads, This factor made orientation in the area very difficult.

The first fieldwork was carried out in early March 1976
(one weelk), The senior author visited the area only to find that
any land that could be used for wheat growing was already grown
with wheat, Following this, the KSS decided to carry out an
extended site evaluation covering a bigger area (297,600 ha) with
the intention to find out what was the overall potential of the
area, for cither large scale wheat growing or expansion and
improvement (see fig, 1). This map was compiled from whole or
parts of sheet nos: 132/2; 147/1; 133/33 133/1; 132/4; 146/2.
Further aerial photo interpretation was done to include those
arcas which were newly added to the originally chosen area,
The same problems were encountered with the aerial photos and
the topographical maps as already mentioned above, Two trips
were then made: 2 weeks in May 17th - 28th (Messrs, Mbuvi, Njeru
and Kinyanjui) and 1 week in Oct, 12th - 17th (Messrs. Mbuvi and

Nwangi ),

During these two trips 23 representative profile pits
were described and sampled for laboratory analysis at N.A.L.
In addition to this, 18 augerholes which were only described.
To get an overall picture of the fertility status of the area;
8 compound samples (0-30 cm) were collected for fertility
analysis (Mehlich), In a later stage, two short trips were made
in the company of Messrs, Sombroek and Van de Weg to discuss
matters of land form descriptions, soil classification and soil
erosion hazards,
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2, Environmental conditions

2¢1¢ Location and Commumication

The arca forms part of Narok District stretched from
slightly south of Mau Narok town (0° 38' E 1° 08' B latitude
and 35° 47' 36° 13' E longitude, see fig, 1). Narok town in
the south is the district headquarters with some limited facilities
while Nairagie Ngare is a divisional headquarters for Mau Division.
Recently because of new settlement more villeges have sprung up
with a few shops,

The new Nairobi-Narok road is tarmaced up to Narok
town only, The road from Narok to Nakuru through Njoro is an
all weather road although it is not tarmaced, The other access
road to the area is from Naivasha through Sakutiek, This road
is impassable during the rains and is also difficult for travel
during the dry season because of the heavy dust. Iately a number
of tracks have been upgraded and are now being worked to all
weather roands which is necessary for wheat transportation, The
few roads that exist run on the ridges only, joining each other
at major roads outside the survey area,

2.2+ Geology, Geomorphology, Altitude and Drainage

The area is underlain by "undifferentiated pyroclastic
materials" consisting mainly of poorly consolidated Vvolcanic tuffs
and volcanic ashes (Wright, 1967, Thomson and Dodson, 1963).

Tuffs are widespread in the area and are frequently altered into
clay in the upper Mau area, In mony parts these tuffs are overlain
by volecanic ashes resting on tuffs, The ash layer is thick in

the east but is thiming out westwards.The ashes can be divided into
two groups, The young ashes which were subaerially deposited are
poorly bedded and widespread, The older ashes which accumulated

as waterlain secdiments are soft, laminoted and "oross-bedded".

They are mainly found in the Seyabei and Uaso Ngiro river valleys,
South of Narok town occur thick calcite concretions which give

rise to thc formation of calcareous soils,

The southern most part of the area consists of a plain
"(Loita plains)" Units PP1 and PP2 were formed by deposition of
subaerial volcanic ashes and later slightly dissected by shallow
water courses, The central part of the area consists of foot-
ridges (" the lower Mau" unit, RP1 to RP6), It extends from
Narok town northwards to Enabelbel and Alchoro, The lower Mau
consista mainly of series of convex topped ridges with deep
erosional features induced by surface runoff; the volcanic rocks,
consisting mainly of volcanic ashes and tuffs, are ecasily erodable
due to the soft nature of the rockse The eastern fringe of the
area consists of fault~stepped terraces (unit LP4), separated by
scarps lowering to the floor of the Rift Valley,
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Four major geomorphic surfaces were identified in the area:-

1s H, Hills and minor scarps
2. L, Plateaus

3« R Poot ridges

4 P Plains

The hills of the Rift-Valley arc a result of the
uplifting activities which form the Mau escarpment. They are
not well defined, but form a kind of ridges in succession with
the "Mau eséarpment' as the highest pealk, They are faulted in
meny places, thus forming ridges with different directions,
These hills form the base from where the gullies to the ridges
originate,

The plateou in the northern part of the sheet seems to
be geomorphologically of older age than any of the other units
with the leas't dissection and is the most stable also,

The ridges have no specific direction and are deeply
dissected by waterways. In most cases, the gully sides are very
steep and mass movement activities seem to have occurred in the
past and is now being referred to as erosional activities.

The plains in the southerm part of the survey area are
less dissected but here also it appears to be some erosion
activity taking ploce, though at a slow rate (this could be due
to overgrazing in the area which is prevoiling there ),

The elevation of the surveyed area rises from the Loita
plains in the south towards the Mau plateau in the north, The
Loita plains slope gently southwards fram an altitude of 1900 m
at Narok town. The plains are fringed in the north by the lower
Mou which extends from kau Narok to Enabelbel and Olchoro with a
corresponding rise in altitude from 1900m to 2400m, In the
north the lower Mou rises rather abruptly towoards the Mou plateau,
The plateau varies in altitude between 2400m and 2700m with the
Mau range attaining a moximum height of 3,000m, The height of
the range decreases towards the south east and grades into the
footridges before it reaches Nairagie Ngare,

The drainoge is controlled by the Mau escarmment with
deeply incised gullies starting from the escarpment and joining in
their lower courses, the Uaso Ng'iro which is the principal river
draining the area, Although in the topographical maps the area
shown to have numcrous rivers, the only permanent rivers are Engare
Narok and Engare Siapei which are tributaries of the Uaso Ng'iro,
These two tributaries droin the northe~eastern port of the area.
Most of what would be called streams are ephemeral, flowing only
during the rainy season,
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243, Climate

The clinatic conditions of the study area are strongly
influenced by altitude, The mean annual roinfoll increases with
altitude from about 700mm in Narok in the south to approximatcly
1200 mn in the Upper Mau, (EAMD, 1972)., The annual potential
evaporation (Eo) tokes the opposite trend decreasing with increase
of altitude from approxinately 1700 mm in the south (Mau Narok) %o
about 1400 mm in the Upper Mau (Woodheod 1968). The najor
climatic zones tranverscd fram the South to the North are semi
arid zone, sub-humid zone and humid zone, (Glover, 1966).

The average annual rainfall rccorded at Narpk is 735 mm
which is typical of the lower Mau area (see toble 1 and fige 2)s
The sub-humid zone is represented by Mau Narok (Lutyen farm Met,
Station) while the humid zone is reflected in Moau Narok (Holmes
slack farm and Iukia Forest stations).

The nonthly roinfall distribution pattern varies
greatly for the threc zones (see fig. 2) In the semi arid
zone the roinfall hos clearly monomodal pattern with a clearly
pronounced dry season in the months of June to November, The onset
of the rains is not very clearly pronounced as it may start anytine
beginning November to January, thus ncking the planting time
uncertain,

The sub~humid zone has two rainfall peaks, March-May and
July-Septenber, when the average monthly rainfall is above 100 nn,
Junc has a monthly rainfall of 80 mm, This is one of the cold
nonths in the area with a low Eo, thus it cannot be regarded as a
dry nonth, What could be regarded as the dry season for this
region is October~Pebruary but even then the monthly rainfall is
above 40 mn,

In the humid zone there is no pronounced dry season as
such, Three rainfall peaks occur in this zone the highest between
March and Moy with a low ebb in June and then another peak between
July and August, then a low ebb in Septenber agnin, then the third
peak in October-November, with low recordings in December-February.
Agro-climntologically the above impllies that in the sub-humid and
humid zones one can grow two crops per year while it is only
posgsible to grow only one crop per year in the seni arid zone,

Lack of more equipped meteorological stations prevent
nore elaborate clinatic information for the area both for rainfall
distribution, probability and determination of evapotranspiration.
The annual evaporation (Eo) from open water is however, altitude
dependent and can be estimated on a regional scale using the
equation of welghted regression when large differences in altitude
is the major climatic nodification factor,

Bo = 2422 - 0,358 h
Vhere Eo = annual evaporation in nnm per yeare
h = altitude in n,



Table 1 .

Mean monthly rainfall in nn (BAMD 1972)

Station Je . M. A, M, Ja J. A, 8. O, N. D. Year No.of years
Elenentaita 45 41 57 137 110 83 118 158 99 69 73 60 1049 19
Longotia farm

%ﬁglgzg°§lack ram) 60 52 89 155 123 83 103 132 90 84 121 88 1180 16
Likia forest - y « -

Station 53 14 106 198 115 80 100 143 74 85 139 76 1211 12
Mou Narok

(Lutyens farm) 39 45 74 147 93 80 126 118 89 62 63 44 980 g
Narok nct,.

station 74 78 102 145 9% 27 15 22 21 25 61 71 735 58
Uaso Ngiro 62 40 70 125 T1 1 11 18 20 3 14 57 506 8




Rainfall distribution at various station in Mau Narok area

Fig. 2
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Uging the above equation it is found that the annual
evaporation being a function of altitude decreases proportionally
with the increase of altitude from lower Mau to Upper Mau. The
equation is only to be accepted as en approxination of the truth
since accurate neasurements of the annual evaporation are apt to
be o little different (Woodhead 1953).

2.4+ Vegetation, land use and population

The pattern of vegetation and land use follows the
zonation in altitude, Clinnte determines, the distribution of the
major clinax species. The description below follows a gradient
fron the bigh range (upper lou) to the Loita Plains (after
Trump 1972).

(1) Banboo Forest: Occurs around 2400m, The ecological zone is
indicated as 11, Extensive forest of the baiboo; Arundineria
alpina, are the dominant features of the landscapes
Pockets of Erica arboren, Stoebe Kilimendschariea and
Artremisia afra nay occur in shallow exposed slopes. Land
usc is linited by low temperaturese.

(2) Hontone Grassland: In the high mountain range, ecological
zone 11 includes o number of nlants of the noorland flora,
Erica nrbota, Stoebe Kilimandschariea, ond Artenisis afra
are ¢ommon, In valley bottoms; Lobellia gibberoa is cormon.
Grasses include Theneda triandra, Pennisetun clondestinum,
Digitoaria scolarun ete,

(3) Forest: Occurs on the Mau Range and the lower altitudes.
The ecological zone is indicated as 11. ZExtensive forests
occur frequently interrupted by forest glades and grasslond,
The charancteristic trees are Juniperus procera, Podocarpus
nilandjlonus, Olca hochgtetteri, Cassipouresn nolosana and
Nudia congesta, Due to burning, cutting and more frequently,
clearing for arable cropping, the extent of the forest area
is rapidly decreasing.

(4) Forest derived vegetation: These are secondary types which
are indicated here because their potential is rather variable,
Only relic species have cnabled identification of original
forest typce Ecological zone 11,

(i) Torconanthus Evergreen and Seni-Evergreen bushland:
Quite similar to the "Climax" BEvergreen bushland but
differing in the presence of forest species amlidst the
Tarchonanthus canphoratus bushland,

(ii) Acacis woodland and wooded grassland: Fire is the nain
cause for the evolution of this type. Acacia lahai
woodland and “wnoded grasslond is characteristic, Grasses
include Pennisctun clandestinum and Cymodon dactylon
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(iii) Grassland: This is the ultinate objective of the
pastoral people in the area, The type is dominated by
Theneda triondra. VWhere fire is absent, Pennisetun
sehinperi ond Pennisetun catobasis are doninent,

(5) Evergreen and seni-deciduous bushlond: The cnnunl rainfall
is between 500-600 rm, Characteristic plants include;
Tarchonanthus camphoratus, Olea africana, Acolnnthera
friesiorun, Euphobia condelabrun, Rhus natalengis and
Bogein angustifolis,

(6) Evergreen bushlond derived grasslonds: Found on the Loita
Ploins, These are fire induced, Boscin angustifolia is the
comron woody plant. Grasses include Thenmeda triandra,
Pennisetun mezianum, Pennisetum schinperi, Sporobolus
discosporus ete., Under conditions of heavy utilization
Pennisetunr schinmperi and Harpachne schinperi bvecome doninant,

At present, the major crops grown in the arca are wheat
and barley, with the hectarege of the former one having increased
greatly in the past few years, At the noment there is
practically no nore roon for the expansion of these two crops.
Othex crops grown on the higher parts include potatoes, peas,
onions and cabbages. Trees are being cut down for charcoal
burning in areas where otherwise they should not be cut, This is
sonething that should strongly be discouraged with innediate
effect if we are still to have the few streams in the area flowing
in both the sub humid and hunid zones,

Sheep rearing is a major occupation at the higher
altitude while nomadic herding dominates in the seni arid zone.

The population for the area in question is approxinntely
27,218 people according to a 1969 census; (Ministry for Finance
and Planning 1970).

The breck down of the populetion by division is os
follows:~

Ildanat 2,541
Melili 12,654
Mau 12,023

The majority of the population are Masai but other tribes
haove started nigrating to the area fron other parts of the country,
Most of the recent immigrants lease lond from the indigenous
people for o short period while others have already storted to
settle there,



3¢ The soils

3¢1s Previous work

According to the (Gethin Jones and Scott) soil map of
Kenya (Survey of Kenya., 1970), three major soil groupings are
found in the survey aren: Dark-brown loans (fndo-like soils),
Brovm calcoreous loon (ehestnut soils) and Dark brown loans,

The FAO/Unesco soil mop of the World recognizes two
goil units Chromic Cambisol and Hollic Andosols,

2e2, Genecrol properties of the soils,

The various napping units which are described below were
largely delineated boased on cerial photo interpretotion at seale
1:50,000; field work which followed was to check the various
units and to verify the soil boundaries as do occur on the nap.
The field work was carried out using 1:50,000 ncps which were
later reduced to 1:100,00 end conpiled to form the present map
(fige1)s The legend in the nap provides = short description of
the physiography, soils and land use of the napping units,

Most of. the solls are deep and well developed, They
have clay to clay loam textures, dark greyish brown to black
colours, a rather organic natter-rich topsocil and a friable
consistence, crumby structure on the top soil, The subsoil in
general have a subangular blocky structure, In general these
soils hove a bulk density below 1, no surface sealing, and have a
rather rapid infiltration rote and low susceptibility to sheet
erosion, On the steep slopes there is however gully erosion
activity and land slide hazard if the land is left bare. The clay
froetion consists of anorphorus noterial with troces of feldspors
with no erystalline conponents as revealed by xray annlysis.
There is very high anounts of F, 0.% in the clay nineralogy.

The base saturation is very higﬁ e;cept for nopping units LP1
which is below 50%. More detoils can be found in the deseription
of the nopping units thenselves.,

In general the soils in the survey arca are polygenetic.
In the following technical descriptions one will see thot the
various nopping wnits are rother sinilar if they occur in the sane
geomorphic level under the sane clinntic conditions, Thus the
soil forming process in this orea seens to have been very nuch
determined by altitude and clinote., The profile description of
the various soils together with laboratory data cre presented in
the appendix,
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3¢3. Description of the soil nmapping units.
34341 Soils of the hills ond ninor scarps
Unit HP1 Aren 6227 ha,

This unit, which has a high relief intensity covers
nainly the "Mou escarpment". The escarpuent has a narrow
flat top with steep slopes on either side.

The soils in this unit are well droined and deep.
The texture of the topsoil (4 horizon) is loam and the
co.lour ranges from black (10YR 2,5/1%) to very dark grey
(10YR 3/1). The structure ranges fron nassive to crumby,
There is 50-60 cn slightly acid hunic topsoil with an
average organic natter content of C% 2,1 The subsoil
(B, or C horizon) hnos a very dark greyish brown (10YR 3/2)
co%our and a sandy clay loan texture, The structure is
nessive to subangular blocky.

Where the A horizon is underlain by 2 C horizon
then the C is a soft ash deposit.

On the flat tops small plots of potatoes, onions,
peas and cabbages arc a common feature, Most of the slopes
are still forested, (For conplete profile description,
see profile 133/3-11).

Unit HP2 Area 39260 ha

This unit occurs alongside and south of unit
HP1, It is nore dissected than unit HP1 with nunerous
pecks and o high relief intensity., The soils are well
drained and deep., The texture of the topsoil is loam and
the colour is very derk grey (10YR 3/1), with a crunmby
structure. There is 50-60 cn slightly ccid hunie topsoil
with an average organic matter of C% 4,5. The subsoil
(B, or B. horizon) has colour ranges fron olive (5Y/3)
o0 dark Brown (7.5YR 3/2). The texture varics from loany
sand (B,) to clay loan with glassy moterial for B, horizon
The strécture is nassive o subangular,

Where the A horizon is underloin by o Bt and B3
without B, horizon then the B, is mninly composed of ash
loyer but nmore developed than”the C horizon in HP1., In
the event that the A horizon is underlain by a B1, B2 and
B3 horizons then the C horizon is conposed moinly of
weathering tuff and not soft ashes,

Clearing of smnll plots in this unit has just
started (for complete profile description seec pit 133/3=3).

¥ unless otherwise stoted the colours shown are noist.
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3e3e24 Soils of the Plateaus
Unit LP] Area 33170 ha

The general terrain in this unit is very gently
undulating though . the gully sides noy hove slopes up to
15%, The soils are deep and well dreined, The texture of
the topsoil ig loan to sandy clay loonr and the colour is
derk reddish brown (5YR 3/2). The structure is crumby to
granular, There is 20-50 cm slightly acid hunic topsoil
with an average orgonic natter of C% 2,6, The subsoil
(B horizon), has o dark brown to reddish brown colour
(10YR 4/3 and 5YR4/3). The texture is scndy clay to clay
and nassive to subangular blocky structure. The C horizon
in the average starts at 130 cn which is conposed of
weathering tuff,

The area is extensively cultivated with wheat
and rape in the very gently undulating parts, It is
difficult to estinnte the actual cultivated area but it is
thought to be approxinately helf the total area shown
cbove though it nay be slightly less thon thot, The other
hnlf is grosslond (for compléteprofile descrintion see
pit 132/2-3),

Unit LP2 Area 21807 ha

This unit is in general gently unduloting with
sone parts rolling, The nojor soils in this unit are
deep and well drained., The texture of the topsoil is
clay loan to sandyr clay loam and the colour is black
(5YR 2,5/1). The structure is nmassive to subangular
blocky, with o 30-60 e of acid hunic topsoil with an
avernge orgenic matter of C% 3.0, The subsoil (B horizon)
has a dark brown colour (7.5YR 3/2). The texture is clay
loan to clay and maessive to subangular blocky structurc.

Generally the C horizon starts between 90-120 cn
depth, This horizon is mainly conposed of weathering tuff,
In this unit there is negligeable portion of moderately
deep soil with the C horizon starting at 50 cm,

There is o =snll inclusion of flat valley bottons
which are inmperfectly drained. These valley bottons are
80 narrow that they are of no practical inportance.

The najor crop in this unit is whect and barley.
Again, here, it is difficult to estimnte the hectarage
under cultivation, although it is estimated that slightly
nore than half the area is cultivated, Sheep are also kept
in the area but in smnll nunmbers, (For couplete profile
description see pit no, 132/2-5).
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Unit LP3 Area 6373 ha

The aren is undulating to rolling but lacking
deep gullies, The major soils are deep and well drained.
The texture of the topsoil is sandy clay loon to loom:and
the colour is very dark grey to very dark greyish brown
(10YR 3/1 ond 10YR 3/2), The structure is crunby with
30~40 cn of acid hunic topsoil with an avercge orgonic
natter ¢% 2,7, The subsoil has a very dork greyish brown
colour (10YR 3/2), The texture is cloy Joon to loom and

magsive to suboangular blocky structurec,

There arc several snnll depression like inclusions
in this unit whicl: were not separnted at this napping scale.
Except for one sunll depression near Nedragie Ngare, which
is very shallow and poorly drained, the rest have soils
sinilar {$o fthe nojor soil types in this unit.

The najor crop in this unit is wheat and naize.
It is estinnted thot roughly half the aren is cultivated
with whent and nnize having equal shores in the cultivated
portion, (For conplete profile descripition see pit no,
147/1-6 ).

Unit LP4 Area 6333 ha

The wnit occurs in two relotively snall areas
which are step faulted and consequently "terraced", They
are very gently undulating but hove some very deep gullies,
The najor soils are deep and well draincd., The texture of
the top soil is silt clay loan to loam and the colour is
black to very dark grey (10YR 2.5/1 ond 10YR 3/1). The
structure is crunby with 50-60 cn of hunic topscil with an
average organic notter of €% 2,5. The subsoil has a very
greyish brown colour (10YR 3/2), The texture is loom to
clay and aassive to subangular blocky structure.

The nojor crop in this unit is wheat, It is
estinnted thot ot lenst 75% of this unit is under cultivetion,
(Por conplete profile description see pit no. 133/3-10).

Soils of the Footridges
Unit RP1 Area 19490 ha

This unit is in general undulating, with an

irregular pottern of very deep gullies, The najor soils
in this unit are deep and well drained. The texture of
the topsoil is clay loan to clay and the colour is black
(5YR 2,5/1)e The structure is nassive to gronular with
30-50 cn of slightly acid hunic topsoil with an average

organic matter of €% 3.0, The subsoil has a dark reddish
brown colour (5YR 3/3). The texture is sandy cley to clay
loan and a porous nassive structure.
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The C horizon starts at 130 cn and is composcd of
weathering tuff,

The ridges in this unit are rather irregular and
norrow, thus not pernitting extensive cultivation. There
are snall patches grown with wheat, potatoes, nalze, onions
and peas, (For conmplete profile description sece pit
no. 1 32/4“6 ) .

Unlit RP2 Area 30270 ha

The general terrzin fom. in this unit is .
undulating with sone parts rollingy The pattern of gullies
is denser+than in RP1. The gullies are also very deeply
incised (= 80-100 m) with gully slopes of over 18%. The
goils are deep and well drained, The texture of the topsoil
is sandy clay loan and the colour is black to very dark grey
(5YR 2,5/1 ond 10YR 3/1). The structure is nassive to
crunby with 40-50 ez of acid hunice topsoil with an average
organic natter of €% 3.,2. The subsoil bas o dark reddish
brown colour (5YR 3/2), The texture is cley and o massive
10 subangular blocky structure.

The C horizon generally storts at 120 cn and is
nainly conposed of weathering tuff,

The ridge tops with undulating slopes are
cultivated with wheat and the nore steeper parts are
nornally left for sheep grazing, The cultivated area in
this unit is cstinated to be 25% of the total area. (For
complete profile description see pit no. 133%/3-17)

Unit RP3 Aren 16040 ha

The area is in general gently undulating with
steep gully slopes., The gullies arec in irregular patterns
separated by narrow ridges, The major soils of this unit
are deep and well drained, The texture of the topsoil is
clay loan end the colour is very dark grey (10YR 3/1), The
structure is crunby with 30-50 cnn of acid humic topsoil
with an average organic natter of €% 2,0, The subsoil has
a very dark groyish brown colour (10YR 3/2). The texture is
clay and o porous nassive to subangular blocky structure,

The € horizon starts at 120 en and is mainly
conposed of wenthering tuff, 4 snall portion of this unit
hns shallow soils with tuff exposed to the surface,

The area under cultivation is estinoted to be
roughly 12,5% of the total area while the remaining port is
under forest (for conplete profile description see pit
nos 132/4-7).
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Unit RP4 Aren 28983

This t has an undulzting topogrophy with
deeply incised - 30-40 m gullies with slopes of 7-12%,
The najor soils of this unit ore noderately deep and well
drained, The texture of the topsoil is clay loam and the
colour is very dark grey (10YR 3/1). The structure is
crunby with 20-30 cn of slightly acid humic topsoil with an
average orgenic matter of C% 3,2, The subsoil has a dark
greyish brown colour (10YR 3/2), The texture is clay loan
to sandy clay loan and o massive structure,

In the examined pit, the weathering tuff was
found at 70 cm but in other cugerings in this unit no
weathering tuff was hit ot 120 cn depth.

All the area with undulating topography is already
cultivated with wheat which is estinated to be 25% of the
total arca (for complete profile description see pit
no, 132/4-8).

Unit RP5 Area 11263 ha

The terrain in this unit is very gently undulating
to undulating, The major soils are noderately deep and well
draincd. The texture of the topsoil is clay and the colour
is very dark grey to very dark greyish brown (10YR 3/1 and
10YR 3/2). The structure is massive to subangulor blocky
with an average orgenic natter of ¢%.1.1. The subsoil has
a dark brown colour (10YR 3/3). The texture is clay loanm
to sandy clay loam and a porous nassive to subangular blocky
gtructure,

" There are a few places with shallow soils ond rock
outerops, which have not been seporoted bechuse of the
napping senles

There is no cultivoation in this unit, Ranching
is the major occupation here (for complete profile description
see pit no., (146/2-5), .

Unit RP6 Arca 33437 ha

This unit is gently undulating to undulating with
deep and well droined soils. The texture of the topsoil is
clay ond the colour is wvery dork greyish brown (10YR 3/2),
The structure is massive to crunby with an average organic
natter of C% 1.7. The subsoil has a dark reddish brown to
dark greyish brown colour (5YR 3/2 and 10YR 3/2). The
texture is sandy c¢lay loon and a porous nassive structure,

There are a few places in this unit with shallow
soils and rock outcrops, which have not been separated
becouse of the mapping scale,
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The area is used for grazing purposes only,
although of lote some clecring has been done for cultivation
purposes (for complete profile description see pit
no. 147/1-7).

3e3e4s Soils.of the Plains
Unit PPij Area 32507 ha

This unit is situnted in the northern fringe of
the Loita plains, The gencerol terrain is flat to very gently
undulating, The major soils in this wnit are moderately
deep ond well drained. The texture of the topsoil is clay
to cley loan and the colour is dark brown to very dark
brown (7.5YR 3/2 and 7.5YR 2.5/2). The structure is nassive
to subangular blocky, with an average organic matter of C%
1.5. The subgoil has a dark brown colour (7,5YR 3/2). The
texture is clay loan to sandy clay loan and a nassive to
subangular blocky structure,,

This area is only used for grazing purposes (for
conplete profile description see pit no. 146/2-4).

Unit PP2 Area 12440 ha

The area borders the "Lower Mau" and forms the
north-castern part of the Loita plains, The terrain is
flat to very gently undulating, The najor soils are
rnoderately deep to deep and well drained. The texture of
the topsoil is clay loan and the colour is dark brown
(7.,5YR 3/2), The structure is porous massive to crunby
with an average organic matter of C% 2,0, The subsoil
has a dark reddish brown colour (5YR 3/2)., The texture is
clay loonm to sandy clay loom and a porous nassive to
rassive structure,

There are a few scattered patches of wheat in
this unit which were started recently, otherwise the nain
occupation is ranching, (For complete profile description
see pit no. 147/1-3).

4, Chenical Soil Fertility

Considering the relatively few sanples analysecd (1-2
profiles) per soil mapping unit, the interpretation of the chenmical
data in terns of soil fertility must be done with duc carc. . It
should further be pointed out that the productivity within a
certain areca is only partly based on soil fertility., Fhysical
factors, both from the soil and the londscape play a part as well
(e.g roinfall, temperature, drainsge conditions, slopes ete, )
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The scils of the area are largely derived from voleaniec
ash and tuffs, as is evident fron their generally low bulk density.
The X-ray report indicotes amorphous noterial with only troces of
feldspars and illite and/or kaolinite. Although the clay froction
is amorphous, there is little evidence of the presence of
allophanic nmatericl, which is notorious for its phosphate-fixing
properties at low organic matter status of the soil, The soils »2
show relatively low variable charge valucs and the specific
allophane test with HaF is negative.

An inportont feature of the soil fertility aspect in
this area is the orgrnic natter (OM) content, Apart fron unit
PP1, RP6 and RP5, which show rather low carbon percentages, the
soils have in general riedium to mediunm high orgenic natter
contents which noy often extend to a depth of 70 cni or nore.
The lower carbon content of the first three units nentioned nay’
perhaps be ascribed to a nore intensive loand use (exploitationX,
conbined with 2 drier climate, which results in o decrease of
organic natter content,

The soil fertility assessment has been done on the
basis of such chendeal’ data as: OM, pH, cation exchonge cﬁpucity
and exchangeable bases, the levels of Ca, Mg, K, P, Mn and 1%
EDTA extractable Cu, Zn, Fe, Mn.

Coprer deficiencies have been reported in the Narok
area in wheat and noize, To what extent other crops or the
natural vegetation are adversely affected is not known., The
copper extraction valucs deternined in the soil of the various
napping units are generally low and copper deficiencies are
possible t0 exist or to develop with the introduction of certain
cCIrops.,

In the fertility approisal given below, this negative
quality has not becen taken into account and adjustments noy be
necessary depending on the crops to be grown and information
beconing avoilable regarding adverse effects on vegetation.

A tentative rating system for soil fertility is presented in a
sumarized form in $able 2, in which I denotes excellent and V
denotes very poor fertility.

As noy be seen fron table 2, the level of soil fertility
appears generclly to be nmediun to high, with often only slight
differences showing, which is the reason for expressions for
rating such as I/II and IL/III, The phosphorus content of nany

units are nediun to low, However, considering the high O.M. stotus

of the soils it is thought that a steady supply is ensured
through nineralizotion,

The role of organic natter in supplying plant nutrients
hag been duly strcessed in the foregoing, Its maintenonce is
therefore of primary importonce. Overgrazing and soil erosion
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nay alter the favourable fertility aspects completely in o
relatively short tinme,

Table 24

Soil fertility assessnent

Base status O.M, content P=content Ratiné

Unit pH

PP 6=6,5 high nod.low to low 1nod.low 111
PP2 6,0 high high to 100cnm. Thigh I/11
RP6 6,8 high ned.to ned.,low 1nod. II/111
RP5 6.3 nediun low ned.to low 11T
RP4 6,2 high high; 70cn high I

RP3 5,1 nediun high to med,50cn ned,to low I1/1II
RP2 5,5 nediun high; 50cn ned,to low I11/111
RP1 642 high high to ned.80cn ned. II
LP4  5,5-6 high igh to ned.80cn low II/111
LP3 6.0 ned/high Iighs 75en hizh II
P2 5,5 nediun high; 60cn ned 1T

IP1 5.8 ned/ned.low high to ned,50cn low II/111
HP2 6.4 high high;60-120cn low A IT

HP1 6,5 high high; 60cn ned, I/11

5¢ Soil erosion aspects

Much hos been soid ond written in the past (Glover, et al,
1966) on the hazord of soil digeneration by accelerated erosion
once the protcctive forest or bushland vegetation hos been removed,
Indeed there ore parts of the clcared and cultivated land vwhere
signs of erosion are apparent, It is mainly in the form of
landslides ninor scarps of 10-50 n long and 1-4 n height (noss
noverlent). It was however observed during the field work that
such lond slides are lorgely a thing of the post; they apporently
did occur during (if not before) the tine that forest vegetation
was still present ~ as exenplified by sites where slided land
st111l contained stunps of trees. Apparently the rnin soaked open
ashy subsoil is liable to nassive displacenent, especially if it
overlies abruptly the nore nossive and consolidated tuffs,

It is however true that nomadice grozing in the southern
napping units tends to cause local gully cerosion at the sites of
the minor secarps that originated fron the londslides., The dinpression
prevails that areas under wheat scen to present no increased
hazard of nass-novement, if not less; contrary to nany oreas
elsewhere in the country.
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Sheet erosion is nowhere in the area a scrious hazard,
even on rather steep slopes, bccause of the high permeability and
stability of the thick hunic topsoils. On steep slopes gully-
erosion nay however set-in, becouse of the lower stability of
the subsoil, This ccn be prevented under wheat/borley growing
and snnll-holders mixed eropping by contour-ploughing and the
establishment of bench terraces, These neasures are . already
carried out locally in the cose of wheat/barley, but should be
enforced also in the case of small-holders cultivation, It will
however be difficult to effect in the case of nomodic grazing by
the Masai cattle, sheep and gonts., This would be particularly
so when the scarsity of the avnilable grazing land would lead to
further overgrazing,

In this comnection, the temporory reversion of well
naintoined wheat/barlcey land into fenced and controlled grozing
(as ney be nccessary anyhow because of the prevolence of wild
oat infestation) may in foet be beneficial,

In the mapping units with lower rainfall and higher
evaporation (units PP1 and PP2) the overgrazing hos resulted in
a wind erosion hazard, the scriousness of which can not yet be
assessed,

Notwithstonding the above, signalled relatively
favourcble situation as regards erosion hazards, the many very
steep slopes directly along the water courses should be left
under forest ~ or reaforested, The topsoils there tend to be
relatively shallow and purcly nechanical soil novenent - whether
induced by run off, cultivation or tranpling, will clog the
watercourses, with a subsequent negative effect on the overall
hydrological characteristics of the area,

6, Land suitability

6.1 Clinntic aspects

Detailed information concerning the assessnent of the
present situation in the study area and the possibilities for
inproved ocgricultural output is still lacking. Unfortunately
there are very few well equipped meteorological stations with
long recordings, thus inportont paraneters like clinotic
variables, the balance between rainfall and evaporation on an
apnual and in particular on scasonal basis could not be studied.
Ag stoted elsewhere in this report there is a good correlation
-between altitude, potentinl cvaporation and avercze annual
rainfall, The rainfall decreases southwards with the decrease
in altitude., From the available data it can be pointed out that
nost of the arec under consideration falls within ecological
zones II and III except for the area south of Olchoro and
Ololopil which is in ecological zone IV,
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6.2. Soils

Fron the soils point of view both physical and cheniecal
the area under consideration is quite favourable, The soils cre
quite rich chenically with high anount of organic carbon and
plant nutrients although o few trace elenents nay be in short
supply. The present natural fertility is enough to support a
healthy crop without any major inputs (for more details see
chapter 4). The soils are easy to work and have high infiltration
rotes, thus absorbing all the water that reaches the ground,

Ag it is to be expected fron the above information nost
of the faming activities are concentrated on ecological zones
IT and III while ranching is the main occupation in ecological
zone 1V, The nmajor comnercial crops in the area cre wheat and
rape. Subsistonce crops grown in the area are potatoes; cabbages,
peas, onions and naize, The urge for opening up new land should
not be allowed to surpass the physical linitations. It should
however be pointcd out that the present systen of farming which
seens to lay enphasis on nono-culture practices should be
changed to avoid depletion of plent nutrients., Cultivation on
steep slopes should be highly discouraged as this will definitely
lcad to serious soil erosion hozardse The very stcep slopes
should be planted with trees for water-catchment purposes while
the less stcep ones should be planted with grass for grazing
PUTPOSES,

T« Conclusions and recammendations

(a) The study arca as such offers no roon for expansion of new
land for wheat growing as was the original purpose of the
request for the study.

(b) The present nmonocultural systen of farming should be
discouraged and a nmore systenatic rotation systen adapted
in its place, to prevent the depletion of plant nutrients
fron the soils.

(e) Though erosion hazards in the area are relatively small
because of the favourable topsoil characteristics neasures
should be instituted to prevent further developmert. This
can be achieved through terracing and strip cropping.

(a) Grazing on stcep slopes should be strictly controlled to
avoid erosion hazard., The nunber of animals should be
linited according to the carrying capacity of each given
area,

(e) Care nust be token to avoid further destruction of the
existing forests which would otherwise lead to undesirable
effects in the steep gully slopes, especially on the hilly
units (HP1 ond HP2)
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It is advised that the forest/bush on the gully slopes
should be left intact to prevent any further developnent
of the gullies ~nd to act as woter catchnent areas
(pagticularly for units RP1, RP2, RP3, RP4, RP5, RP6 and
LP4

The area south of Olchoro and Oloropil should best be left
for ranching purposes as the chances for crop failure duc to
linited noisture supply are pretty high for any coamercial
cropping.

It should be étressed that new acrial photographs of the
area and new topographicol maps are required for any nore
canprehensive ficld work,



2C,

References

Canandion Agricultural Survey
Tean,
1968

E.AMD. 9
1972

FAO/Unesco,
1974

Glovery; P.E.
1966

Ministry of Agriculture,
Planning Division,
1976.

Ministry of Pinance and Plﬂnnlng,
1970.

Ministry of Londs ond Settlenent,
Town FPlanning Degt.
1971

Survey of Kenya,
1970

Thangon, 4,0/Dodson, R.G.
1963,

Trmp, E.C,
1972

Wright, J.B.
1967

Woodhead, T.
1968,

Agricultural Feasiobility study
tean, Narok District, Kenya,

Sumary of the rainfall in
Kenya for the years 1972,

FAO/Unesco"Soil map of the
World" (1,5000,000) vol.1,
Legend, Rcue/?qris.

An ecologicel survey of Narok
District of Kenya Mosailland

Narok Agricultural Development
Projeet, Brief 11, Internal
Docunent

Kenya Population census,
1969 voll.1

Rift Valley Province, Regional
Physical Devclopnent Plon

National Atlas of Kenya, third
edition, Neirobi.

Geology of the Nnivasha area
Tepes No. 55, Geology Department,
Governnent Printer, Nairobi,

Vegetation and land use survey
of Narok District, UvNoDoPo,
Nairobi,

Geology of Narok area
Report 80, Geology Deportment,
Governnent Printer, Nairobi,

Studies of potential evaporation
in Kenyo; Ministry of Natural
Resources, Nairobi, Woter
Devclopnent Dept., Nairobi.



L/ BORATORY DAT.. SHEET -~ SOIL PROFILE 10,133/3-11
: 1

horizon A A3 c ILib A3 'B2w
Dgg}?rin em 0~30 30-60 60-90 90-110 _ 110-135 135~150
Sand % 7 i 48 43 44 49 " 51 59
Sllt % | 36 36 14 26 16 12
Cloy % ‘ 16 21 12 25 $ 33 29
Texture class - L L L SCL sc ~ SCL
Dispersed clay % -8 8 12 8 12 12
Flocculation index = 50 61 0 68 64 62
pH-H,0 (1:1) 6.6 6o 6o 6.4 662 642
_pH-KC1  (1:1) 640 5.7 5.5 5.4 5¢4 5.4
ZC in noho's/en . . 0,24 0,10 0,05 . 0,10 .-.-0,10___.0,08
C/o ' 2069 2‘22 0133 2049 3+14 1,78
N% 0,24 0,20 0,23 0,20 0.11 10,23
;J@I,#wfzomﬁn:, 11,2 . . 7.7
cec (NH Ouc,gH? o)mc% 22 24 5.6 22 24 21,0
Exch., Ca net 1442 1444 3,0 15,0 15,8 10,3
"oMg " 3.9 442 0,65 3,0 442 441
L L 2,3 1.9 0.6 2.3 1.8 1.3
" No " . . 0dt 044.. .0.,2 0,5 0.5 045
Sua of cotions nef 20.8 20.9 Aed 20,8 22,3 16,2
Base saturntionpH 7.0 94.5_ 87.6 78.5 94.5 92,9 7741
,a CECwv 29
_Bulk_density . ~ 0.83
C'lﬁv ninernlo g:l :
SlO /Al 03 2.1
$10 /Rzo ) ) 143
_Fe 03/0 20,9

X~ray report: 32
3
Fertillty asgects.

Available Ca mep

1" h’[@ 1]

it K )
n Na i
" I‘-’III i?
" P ppo

Anorphous noterial,
naterial,

19,8
3.6
1.76
0.34
0,55
25

14,3
3.7
1.16
0.26
0,52
22

No crystalline
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Profile desecriptions

21, %T%f;j&<$

Unit HP1 obsecrv, No.§133;é:ﬂ1 )

Soil classification:

Geological formcotion:

Loeal petrography:
Physiography:

Relief - neso:

nollic andosol
ashes and soft tuff
ashes

hilly (scarp)
unduleting to hilly

- neso and nicro:nil

Vegetation/land use:
Erosion:

Surface stoniness:
Slope graodient:
Salonity/alkalinity:
Surface seoling:
Drainoge class:

forest -~ snall holder cultivotion
nil

nil

6-18%

nil

nil

well droined

Description

Horizon Depth
degignation in cn
Al 0-30
43 30-60
B3(c) 60-90
II AMb 90-110
II A3b 110-135
II B2b 135-150+

black (10YR 2,5/1 noist), loon; massive
breoaking to weak fine crumby structure;
friaoble when noist, slightly sticky and
slightly plastic when wet; diffuse
snooth boundarys;

very dark gray (10YR 3/1 noist), loan;
nassive falling apart to weak fine
subangular blocky structurc; friable when
noist, slightly sticky cnd slightly
plastic when wet; clcor wavy boundary;

very dark grayish brown (2,5YR 3/2 noist),
locn; massive; friable when noist, non
sticky and non plastic when wety clear
wovy boundary,

black (10YR 2,5/1 n01st), ‘sondy clay Ioam;
nasgive falling apart to weak fine to
nediun subangular blocky structure; friable
when noist, sticky and plostic when wet,
diffuse wavy boundory;

black (2.5YR 2,5/0 noist), smndy clay,
noasgive falling apart to weak fine to
nediun subangular blocky structure;

friable when noist, sticky and plastic
when wet; clear wavy boundary;

dark'brown (10YR 3/3 noist), sandy clay

oocng porous nassive folling apart to weak
flne to mediun subonguloar blocky structure;
friable when noist, sticky and plastic
when wet




ABORATORY D..T4 SHEET - SOIL PROFILE NO: 133/3-3

_hp;izon A B1 B3
Depth in en 7 0-33 33-50 50-74
Send % 38 40 40
Silt & 46 44 40
Clay 7 . _ 16 16 20
Texture clos L L L
Dispersed cluy % 16 14 12
JFlocculation index 0 13 40
pH-H,0 (1:1) 6.6 643 5.8
pH-KC1  (1:1) 5,8 544 4.8
EC in mnho's/en 0.30 0,21 0.14
c % 4,96 2,29 1,18
N 4 0,58
- C/N ..... 8.5 .. .
CEC (NH 0Lc,pH7 O)ne?b 38.0 16,0 11,2
Exch, Cﬁ mc% 19,6 8.1 3.7
" Mg M 10,0 3.6 1.6
1 K " 2.3 2.3 2.8
" No " 0,2 0,1 0,2
T Sun of cations ned 32,1 1441 8e3
"Base sat. %ot pH 7,084 - 88 74 _
. __Bulk density 0,75 0.83
) Clay nineralogy: - -
$10,,/41,0
J ooty 3,0
Si02/2;203 1ed
_Eez%i L 23-8~._. L

X-ray report: B
IIB

Fcrtlllty aspectS'
Avoailable Ca mep

1" "
1" ?{Ig n
1 Na 1"t
" Mn n
" P ppo

1% EDTL oxtract:

Cu ppri.

Zn

Mn

Fe

CECv %

IIB1

22
50
28

L

18
36
542
442
0,10
2,09

.

5¢1
3.8
167
2.7
0.3
8.5
5

249
145
2945

'

’A747199

IIB2
109-150_

26
40
34
CL
16
53
52

4.1
0.08
2415

WAROMN-=MND ©
.
oI ND O

Qe e

Aniorphous naterial; no crystalllne naterial

Anorphous naterialj no crystalline naterial

3140
8.0
2.70
0.36
0.24
13,

0.4
15.0
90
225
35

37
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Unit HP2 observ. No. 133/3-)
N

Soil classification: nollic andosol
Geological formotion: ashes, soft tuff

Local petrography: ashed
Physiography: hilly

Relief mnero: rolling to hilly
Relief neso-nicro: nil

Vegetation/lond use:  forest/snall holder cultivotion
Erosion: nil

Surface stoniness: nil

Slope grodiont: 3=12%
Salinity/Alknlinity: nil

Surfoee scoling: nil

Drainnge class: well droined

Horizan Depth Description

designotion din on

A1 0-33 black (7.5YR 2.5/1 noist), loan; nassive
falling opart to nediun vexry fine to
fine crunmby structure; friable when
noist, non sticky and non plastic when
wet; diffuse wavy boundory;

B1 33-50 very dark gray (10YR 3/1 noist); loan;
nossive; frioble when noist, non sticky
and plastic when wet; clenr wavy boundary;

B3 50=74 olive (5Y 4/3 noist), loam ,porous
nassive; loose when noist, non sticky and
—_— - - = .non:plastic when wet; clear wavy boundary;
I1BY T4~109 black (7.5YR 2,5/0 moist), loan; massive

falling apart to nediun, oediun to coarse
subangular blocky structure; friable when
noist, non sticky and non plastic when
wet; clear wavy boundary;.

1IB2 109-150+ very dark gray (10YR 3/1), clay loan;
nessive falling apart to nediun, nediun
to coarse subangular blocky structure;
friable when noist, non sticky and non
plastic when wet,




LABORATORY DiAT/A SHEET —~ SOIL PROFILE NO, 132/2f§

B21

Fertility aspects:
Available Co neb

1} ng i
n K n
1" Na "
1 In W

P pm

horizon ___ A | _Bj B21 f B22
U )
Depth in cn | 0=20 iA 20-50  50-85 = 85-130
Sand % 68 | 52 48 . 32
silt % 12 1 16 12 12
Llay% 12 . 32 40 o 56
Texture closs T sCLT | SCn SC C
Dispersed clay % 16 20 6 i 8
~Floceulation index f,h.,ZQ__. L.38. .. .85 ... 8
_pH-H,0 (1:1) 568 | 543 542 L 5.3
pH-KC1 (1:1) _4,1_% At AT 45
EC in nmho's/en 0,13 0,08 0.08 0,07
c % 2,59 , 2.09 «12 1 0,73
N % 0.29 t
C/N 18.9 | , - ‘
CEC (NH ouc, nHT o O)aef% 23 18 14 15
Exch Cﬂ nep' z?6._0 " 3.9 2346 3ad
vooMg T 138 3.0 2,2 2,0
noox @ [ 1e1 10,9 1.16 1.6
" Na " L 0.5 ¢ 0,3 0,3 045
Sun of cations me 1.4 8.9 Te3 ' Ted
Basé Sat. L/J at PH7.0 1’4-905 45.0 | 5201 5000
% CECv ; ' 5
Bulk demsity | 0,94
Clay nlnerwlogy: ;
i
510,/A1504 ; 2.9 2,2 2,0
2’“2 3 Todt 12 1.2
F6203 3244 ) 33,1 , 3406
X~roy report: B ‘generally anorphous with sone traces of

illite and kaolinite which core poorly
crystallized,

443

3,2

0,68

trace

1.38
6
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Unit LP1 _observe 132/2-3

Soil clesgsificotion:

hunic andosol

Geological formotion: soft tuff

Local petrography: tuft

Physiography: rlateau

Relief nacro: gently undulating to undulating

Relief meso & nmicro: nil _

Vegetation/land usec: open grassland; wheat growing

Brosions nil

Surface stoniness: nil

Slope gradicnt: . 2w4%

Salinity/Alkelinity: nil

Surface sealing: nil

Drainoge: well drained

Horizon Depth Degoription

designation in cn

A1 0-20 dark reddish brown (S5YR 3/2 noist),
sandy clay loan; weak fine gronular
structure; friable when noist, sticky
and plastic when wet; gradual wavy
boundary;

B1 20-50 reddish brown (5YR 4/4 noist), sandy
clay loam; porous nassive; friable
when noist, sticky and plastic when
wet; diffuse snooth boundary;

B21 5085 dark reddish brown (5YR 3/4 noist), sandy

: clays weak, fine to nediun subangular
blocky structure; friable when noist,
sticky and plastic when wet; gradual
wavy boundary; .

B22 85-130 reddish brown (5YR 4/4 noist), clay;

nassive falling apart to weak, nediun
subangulor blocky structure; £im when
noist, sticky and plastic when wet;

Remarks - Below 130 cm weathering soft tuff, = C



LABORATORY DiTii SHEET - SOIL PRCPILE NO, 132/2-5

Q¥ ¥
__horizon ny| A3
Depth in en 0-30 30-60 60-1% ,__”{",’L
Sand ‘u 20 35
Si1t 5 44 24 20 -
Clay % . 36 40 40 —— - -
Texture class CL c CL
Dispersed clay % 16 20 24
__PFloceulation index 56 50 40 A
_pH-H 0 (1:1) 5¢3 5.7 5.8
pﬁ:-IxC]_-;- e e 4.8 - 4.6
EC in mmho's/en 0.16 0411 0,10
c BeT 2,26 0.47
N % 0,32
o/ ‘ 10.8
CcEc (WH OAc, pHT7. o) ne,a 27 23 22
Exch, Ca  neh T 9.8 10,8 544
" Ng n 4,0 342 2,8
i K " 1.8 1.3 15
" Na " (679} 0.3 0,3 .
Sum of cations neb 16,0 _15.6 10,0
“Base sat, % at pH 7,0 59,2 6748 45.4
% CHCv 35
_ Bulk density Te1
Cley mlneralogy:
510 /ul 205 2.8
8102/R2 3 1.5
F8203 3100

Xwray report: B2

Fertility aspects:
Avﬂllﬁble Ca me%

Mg

n "

tt Na "
n Nln "

P pm

The sanple is generally anorphous
except some traces of illite and
feldspars.

842 844
244 343
1.46 Oc8
0,30 1.1
1435 1.1
34 5



Unit LP2 observe 132/2-5

Soil classification:

nollic andosol

Geological formation: soft tuff

Local petrogrophy soft tuff

Physiography: plateau

Relief ~ noero: gently undulating to undulating

Relief - meso-nicro: nil

Vegetotion/land use:  grassland/wheat growing

Erosion: nil

Surface stoniness: nil

Slope gradicnt: 2-4%

Solinity/alkalinity: nil

Surface sealing: nil

Drainage: well drained

Horizon Depth Description

designotion in onm

A1 0-30 black (10YR 2,5/1 moist), clay loan;
nasgive falling apart to weak fine
subangular blocky structure; friable
when noist, sticky and plastic when
wets; diffuse smooth boundary;

A3 30-60 very dark greyish brown (10YR 3/2
moist), clays; nassive falling apart
to weak very fine to fine subongular
blocky structure; friable when nolst,
sticky and plastic when wet; gradual

H0 sinooth boundary;
B2 | 6™ 60-120 dark brown (7.5YR 4/4 noist), clay loang
B HU >0 nediun fine to medium subangular blocky

Remarks -

structure; friable when noist, sticky
and plastic when wet

Below 120 cn weathering soft tuff




LABORATORY DATA SHEET - SOIL PROFILE HO: 147/1-6

|
horizon _ M A3 B B2 B3} IIB2 | IIB3 _
Depth in on . 0-20 }20~40 40-64 |64-85__ 85-97 | 97-109 109150
Sand % 54 30 30 38 36 28 20
Silt & 22 16 44 42 42 36 40
Clay % .24 24 26 20 22 36 20
Texture class SCL L L L L CL c
Dispersed clay % 22 20 20 8 16 28 24
Floceulation index . 8 | 17 2% || 60 _ . 23 4 40
pH~H,0 (1:1) Go3 | 664 646 || 643 6.0 5.7 = 546
pH-KC1  (1:1) C 5.7 | 5.9 5.9 || 542 4.8 4.6 . 4.4
EC in mmho's/en 0,13 0,11 0,10 | 0,12 0,10 0.11  0.10
c 3422| 2,07 1494 || 1413 1413 | 1416 7 1,01
i 0,60 ;
c/N - 5e3 L o :
CEC (NH |, Ode, pHT. O)ucfs 2445 4[21.5 20.8 (13,5 8.5 | 1644 17.0
i . Tt T oTT T T T e s
Exch, Ca nef 16,0 15,5 10,0 | 6.5 41 | B4 T3
"oMg " 301 | 24 6.7 | 146 0,7 | 1.2 | 144
n K " 1-2 i 009 1o2 2.1 1.3 ’ 1.3 t 100
" Na " 0.2 | 01 0.4 | Ok 03 | 0,4 | 0.6
Sun_of catlons nej> 20,5 ﬂ18.9 18,3 (10,6 64 | 113 10,3
Basc s sat. % a% pH7,0 84,0 (88,0 88.0 [[79.0 75,0 | 69 , 61
cEev % i 5 25 : v A
Clay mineralogy: 1 | QN E
S10 /A12 3 ; | 249 P79 |
510,/R,0, 1.5 1.0
- Pe,0,% | tf - "23.8 274
X~ray report: B2 Anorphous naterial, traces of feldspars, No

crystalline nateriol,
IIB, Anorphous naterial, No erystalline noterial,

2
Pertility aspects:
Available Ca nef 25,0 17.4
" Mg " 344 344
3] K " 1.64— 1.36
" No " 0,32 0,23
n Mn 0,60 0,55
P pm 3 15
19 EDTA extract
Cu ppn 162 142
In 8.0 6,0
Mn 146 54
Fe 195 180




(& <
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Unit LE3 observe 147/1-6

Soil classification:
Geological formntion:
Local petrography:
Physiography @
Relief - nocrot
Relief neso-nicro:
Vegetation/lend use:
Surface stoniness:
Slope gradient:

nollic andosol

ashes, soft tuff
ashes
plateau
flat to gently undulating

. nil

bushland; noize and wheat growing

well drained

Description

Salinity/Alkalinity:
Surface sealing:
Drainage:

Horizon Depth
designation in cn
A 0-20
43 20=40
B1 40=64
B2 64~85
B3 85-~97
I B2 97=-109
IT B3 109~150+

very dark grey (10YR 3/1 noist), sendy
clay loan; nassive; friable when noist;
non sticky and non plastic when wet;
diffuse wavy boundary .

very dark grey (10YR 3/1 noist), loan;
weak fine subanguloar blocky structure;
friable when noist, non sticky and non
plastic when wet; diffuse wavy boundary;

very dark grey (10YR 3/1. noist), loan
negsive £alling apart to weck fine
subangular blocky structure; friable
when noist, slightly sticky and plastic
when wet; diffuse wavy boundarys

very dark greyish brown (10YR 3/2)
loan; nassive; friable when noist, non
sticky and non plastic when wet; clear
wavy boundarys

dark greyish brown (10YR 4/2 noist),
loan; nassive; loose when nolst, non
sticky and non plastic when wetj diffuse
wavy boundary, .

very dark grey (10YR 3/1 moist), clay loan;
negsive falling apart to weak fine to nediun
subangular blocky structure; friable when
noist, slightly sticky and plastic when

wet; clear wavy boundary;

dark yellowish brown (10YR 4/4 moiét), clay;
porous rassive; friable when noist,
alightly sticky and plastic when wet




—— > cmrmieor— T ovLoov

_Depth in cn

LABORATORY DATA

_horizon

Sand %
Silt %

. Clay %

. Texture class _
pH-H 0 (1:1)

pH-KC1  (1:1)
EC in mmho's/cn
¢ %
N %
c/N h
CEC (NH, OAc,pH7.0) med
-Eiéh.'Ca‘ rneﬁ
" 1\ i
1 Igg 1]
i NO. 11

Sun of cations ne%

Base sats % ot pH 7.0

CECv %

'Clay nineralogy:
5i0 A1203
8102/R203

JFeQO %

YV mmr TaEto
A=TEY Iepolr

+: B21

Fertility aspects:
Available Ca nef

1" t

13 I;ég i1

tr Na ft

1" MI]. 1

P pm

1% EDTA extroct

Cu ppne

Zn

Mn

Pe

A1

0-34

L AR

* L] ®...a -8

gy o= ‘
N O, UWN 20 0OWO Ui,
e s o » .

N NP OV N0 U

JAKX:,ki
4

naterial

SHEET - SOIL PROFILE NO. 13%3/3-10,

A3 B

AZ _B21 B2
34-62 62-96 96=120  120=140
26 28 20 20
46 24 52 40
28 48 23 40

CL .. _CL T ¢
5¢7 6.0 62 645
5.0 52 544 504
0.10 0.1% 0.16 0418

2429 2,15 1456 0.68
' 20,0 22,0 18,5 14,
12,0 13.5 1142 845
2.9 3.3 3.0 2.7
1.7 243 2e5 1.9
0,3 0.5 _ 0,8 0.8
6.9 .19.6 1745 1349
85 = 87 95 95
25
146
0.9
29,5
naterial. No erystalline
9.8
2.8
1,46
0.36
0.34
8

N~
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Unit IP{ observe 133/3-10

Soll classification:
Geological formation:
Local petrography:
Physiography

Relief - nacro:
Relief neso-nicro:
Vegetation/land use:
Erogion:

Surface stoniness:
slope gradient:
Salinity/alknlinity:
Surface sealing:
Drainage:

Horizon Depth
designation in cn

nollic andosol
soft tuff

soft tuff

plateau

gently undulating
nil

forest and wheat growing
nil

nil

3-5%

nil

nil

well droined

Description

A 0-34
A3 3462
B1 62~96
B21 96-120
B22 120-140

black (10YR 2.5/1 noist), loan; strong
very fine to fine crunby structure;
friable when noist, non sticky and non
plagstic when wet; diffuse snooth
boundarys :

black (10YR 2,5/1 noist), clay loan;
strong, nediun crunby structure;
friable when noilst, non sticky and non
plestic when wet; diffuse spmooth
boundary;

very dark greyish brown (2,5Y 3/2 noist),
clay loan; nassive; loose when noist,

non sticky and non plastic when wet;
clear snooth boundary;

very dark grey (10YR 3/1 noist), loam;
porous nassives friable when noilst,
slightly sticky and plastic when wet;
clear snooth boundarys

dark yellowish brown (10YR 4/3 noist)
eloy nassive falling apart to weak very
fine to fine erumby structure; friable
when noist slightly sticky and plastic
vhen wet




LABORATORY DATA SHEET - SOIL PROFILE NO. 132/1~6.

Pertility aspects:
Available Ca nel

] Mg L
" K H
it Na 1)
1] min it

P ppn

118,2
3.6
0.95
- 0,34
0.82
25

5.2
2,8
046
0,1
0.8

(%, o2 o)

- e

5

B, AR | S NS
horizon A1 B21 D22 | B3
Depth in cn { 0=25 r25~55 | 55-80 | 80-110 1110—130
Sand % 32 22 40 52 50
Silt 7 32 38 16 8 | 22
Clay % .. & 36 | 40 | a4 0 | 28
Texture class | z( cL | onk c SC | SOL
Dispersed clay % P12 12 8 8 I 12
Floceulation index - 55 - 70 _)_..82 80 i __B7___
pH-H 0 (1:1) 643 5.7 4.9 449 4 540
pH-KC1  (1:1) 4.6 4.9 | 42 | 4.0 | 4.2

_EC7in mnho's/co’ I 0,18 0,11 | 0,08 | 0,07 | 0,06
c % | 2430 2,27 | 1.51 | 0,79 | 04,49
N % i 0:38
o/N : - | 6.05
CEC (NH OAc,pH7.0)ne, f 26 | 16§ 16 [ 16 1140
Bxch, Ca meh T 15,3 | 9.2 | 3.4 | 3.2 244

" Mg [ 5.0 346 3,0 1.8 | 1.3
" K . : 103 008 005 007 ( 007
" Na " 104 h o2 o3 | o3 | 0.2
“Sum of catxons “ned ;22,0 13,8 | T.2 6,0 L 4.6
Base sote b at pH 7.0 '84,6 _186.2  [45.0 | 37.5_ _| 41.8
7 CECv T I ’f G
Bulk density i 0493 ¢ ! b 1,01 ¢
Clay mineralogy: ) ;é I : ‘
§10,/11,04 \ ; | 2.0 % 2.9 { 3.0

,??92(?‘,2% _ BRI I B

X-ray report: B2 Anorphous with troaces of feldspars
B22) - Generally amorphous with traces of
B 3) ffeldspars and traces of illite.
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27.

Unit RP1  observ. 132/4-6

Soil classification:
Geological formation:

Loeal petrography:
Physiography:

Relief ~ nacro:

Relief ~ neso-nicro:
Vegetation/land use:

Erosion:
Surface stoniness:
Slope gradient:

Selinity/Alkalinity:

Surface sealing:
Drainage:

Horizon Depth
designation in cn

nollic andosol
soft tuff

soft tuff
foot ridges
undulating
nil
forest/small holder cultivation
nil

nil

5-1%

nil

nil

well drained

Description

INEN S 0-25

a3 o 2555

B2t \&w°  55-80

B22 \r‘ " 80=11:%

B3 N

110=~130

black (5YR 2,5/1 moist), clay loan;
nassive, nediwn very fine granular
structure; friable when moist, sticky
and slightly plastic when wety diffuse
snocoth boundary ; :

black (5YR 2.5/1 noist), clay loan/
clay; nassive, nediun very fine to fine
crunby structure; friable when wet;
clear snooth boundarys; :

dark reddish brown (5YR 3/2 noist), clay;
porous nassive falling apart to weonk
fine subangular blocky structurej friable
when noist, sticky and plastic When
wets diffuse snooth boundary;

dark reddish brown (5YR 3/3 noist), sandy
clay; porous nassive; very friable when

noist, sticky and plastic when wet; diffuse

sriooth boundary;

dark reddish brown (5YR 3/3 m01st)
sandy clay loam; porous nassive; frlable
when noist, sticky and plastic when wet




LABORATORY DATA SHEET - SOIL PR({ILE N0, 1 33/3-1%, o
i ' \ A M
SUPRL AR e
Dep‘bh in on 0-25 | 25-48  48-66 66-125
“Sand ¢ 9 1 s 23 39
Silt & 26 L’ 20 32 20
Cla,y % 25 29 45 41
Texture class scL | 8L ¢ ¢
Dispersed clay % 1 24 f 20 - 20
_Floceulation index o4 34 47 51
pH-H,0  (1:1) | 5.5 : 6.1 | 6.3 6.6
pH-KC1 , 150 1 5.3 0 5,5 5,5
BC in mmho's/co 10,17 1 0414 | 0,13 ; 0.2
c,a | 4421 1 2,85 | 0,37 | 0.32
N . 00'39 & f
C/N . ~i10.8 ' )
_CECc (WH,Ohc, pH7,0) mes , 28 | 26 | 24 21
Exch‘ Ca. ne% :i13.‘4 l 12,0 1244 9.4
Mg " L d fo4a b 3.8 1 3.4
nog n T1.2 0 1 1.2 1 148 1 4.3
" Na " ‘ P03 0 0.4 b 044 1 047
Sun of cations  mefh 19,1 1747 -18.4  17.8
Base sot, % ot pH 7.0 68,2 | 68,0  |76.6 . 84,7
BCBCY ~ T T ; boo23
Bulk density : ' ? ;1,02
Cloy nineralogy: ' i , ;
8102/111203 © 2,0 2.4
S10,/R, 203 ; B P S 162
Fe,0,% ; ‘32,4 3341
X~ray report: B ] Anorphous naterinl, ‘o peaks formed by
the major clay nminerals.
IB2 Generally amorphous moterial traces of

feldspars. No crystalline material.
Fertility aspects:

Avtulﬂ.ble Ca ne% 1662
Mg " 3

1 K L 0.82

n Na " 0.24

i1 m i1 0.75
P pm 16
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Unit RP2 observ; 13%3/3=17

Soil classification:
Geological formation:
Local petrography:
Physiography:

Relief - nmacro:
Relief - neso, nicro:
Vegetation/1land use:
Erosion:

Surface stoniness:
Slope gradient:
Salinity/Alkalinity:
Surface sealing:
Drainnge:

Horizon . Depth
designation 1in en

nollic andosol
soft tuff

soft tuff

foot ridges
undulating to rolling
nil

wheat growing
nil

nil

5-10%

nil

nil

well drained

Description

Ap %ﬁVQ 0-25

A \ <
A3 x@?@, 25-48
B OW 48-66
A
B (3% 66-125

black (5YR 2,5/1 noist), sandy clay loan
nediuna fine crunby; friabvle when noist,
slightly sticky and slightly plastic
when wet; graducl snooth boundary;

black (5YR 2,5/1 noist), sandy clay loan;
weak fine crumby structure; friable when
noist, sticky and plastic when wet;
diffuse snooth boundary;

very dark gray (5YR 3/1 noist), clay;
nassive falling apart to weak fine to
nediun subangular blocky structure;
friable when noist, sticky and plastic
when wet; clear snooth boundary;

dark reddish brown (5YR 3/2 noist), cloy;
nassive falling apart to weak nediun
subangular blocky structure; friable
when noist, sticky and plastic when wet.

Renarks -~ the weathering tuff starts at 125 con




LABORATORY DATA SHEET -

SOLL PROELIE NQ. 132/1=T. @4]
o5 WY YRy,
N\ LI AR YA <
horizon @ _ \C’@) B1 j \ 21 B22
' |
Depthinen =~ 10-30 [30-50 £50-70 }70-89 | 89-120__
Sand % 18 10 | 40 | 20 | 36
Silt % 12 18 | 14 } 28 . 20
_Clay % . 40 | 42 | 46 | s2 | 44
“Texture class . ITCL T TC T C ﬁ, c ";;" c’
Dispersed cloy % 12 16} 20 | 20 21
. Flocculation index 70§ 62 57 I 61 E 34
TpHeH 0 (1:1) 501 et | 546 5.8 ! 6,0
. i
CpEekcl (1:1) 4,4 o le5 448 | 449
T OEC in mnho s/en 0,11 | 0012 | 0,13 0,15 } 0419
¢ % TTITTT TTTTN2,28 T 1,63 | 0486 1422 | 0,93
N % o 19 0437 | 1.22
.c/N ' A \ \ e N
CIC (NHArOAc, PHT,0) nefb | 14 15\ | 18 \/24 2L
~Exch. Ca nef 6.4 8.2 |96 0.8 [ 10,7
"oMg M 5.2 2,6 [ 2.5 | 3.1 3.4
n K " 1 2 ; 0.7 ; 0.9 é 1.1 196
" Na " 104 0.6 1 0.5 | 0.6 | O
_ Sum of c'wtlons ne% 11 2 12,1 1345 g1_5.6 11644
— Base S"’Lt. /J at l‘H 7.0 BO 0 8006 759_0 (6500 . }: 7800, —
"% CECv ﬁ o5
"Bulk density oo | L 0,97
Clay mimeralogy: . 1 7T , f
510,/41,0; r R
3102/3203 , ] N 1.8 E 1.3 }‘; 1.2
Fe 00 | it 26.6 2549 fzs 6
X-ray report: Bl ) Generally amorpilous with traccstof
B21) feldspar. No erystalline naterial.
B22)
Fertility aspects:
Available Ca nes Set Te3
1" Mg " 2.1 2.:}
" K " 0.81 0,42
" o " 0.26 0,52
y Mn " 0,82 0,85
P pm 14 16



29.

Unit RP3  observ, 132/4-7

Soil clagsification:
Geological formation:
Local petrograrhy:
Physiography:
Relief - nacro:
Relief - neso-picro:
Vegetation/land use:
Erosion:

Surface stoniness:
Slope gradient:
Salinity/alkalinity:
Surface sealing:
Dreoinage:

Horizon Depth
designation in en

nolli¢ andosol

soft tuff

soft tuff

foot ridges

gently undulating to undulating
nil

bushland/wheat growing
nil

nil

3-6%

nil

nil

well drained

Description

A \@ 0-30

13 ¥D 3050

B1 ‘f@d‘ 5070

B21 58 70-89

B2 \W_  e%120

c 120-150

very dark gray (10YR 3/1 noist), clay
loan; weak very fine to fine crunby
structure; friable when noist, sticky
and plastic when wety diffuse snocoth
boundary; :

black (10YR 2,5/1 moist), clay; nediun ™
fine crunby structure; friable when
noist, sticky and plastic when wetj;
diffuse snooth boundary;

very dark grayish brown (10YR 3/2 noist),
clay; porous nassive falling apart to
weak fine subangular blocky structure;
very friable when noist, sticky and
plastic when wetj diffuse smooth
boundary;

very dark grayish brown (10YR 3/2 noist),
clay; porous nassive falling apart to
weak nediun subangular blocky structure;
friable when noist, sticky and plastic
when wet; diffuse smooth boundary;

very dark grayish brown (10YR 3/2 noist),
clays; porous nassive falling apart to
weak fine subangular blocky structure;
friable when noist, sticky and plastic
when wet; clear wavy boundary;

nostly conposed of weathering tuff




LABORATORY DAT. SHEET ~ SOIL PROFILE NO. 132/4-8

horizaon 4 IS | B2
Depth in on 0~30 30-T0
Sand % 43 49
Silt % 26 22
Clay % 31 29
Texture class ) CL SCL
Dispersed clay % 16 18
Flocculation index 48 37
pH-H,O" (1:1) 6.2 6,6
pH"'K 1 (l:l) 5.4 5.7
EC in mmho's/cm 0.20 0,13
C % 3.18 2.65
;% 0,39
o/ ' 8,1
CEC (WH Ohc, pH 7.0) mef 31 24
Exch, Ca nes 19.0 13,0
" Mg " 4,2 2.0
1 K 1" 2.7 1.8
1] Na 1 0.4 0.4
Sun of cations ne% 26.3 1742
Bose sate % at pH 7.0 84,8 7146
Bulk density 0.81
Clay nineralogy?
5i0,,/A1,.0 2.6
273
Si0_/R,0, 1.6
0.% 2,0
Fe203ﬁ 32,
X~ray report: B2 Anorphous naterial, traces of

feldspar. No crystalline material,
Fertility aspects: :

Available Ca ne% 21,0
u Mg © 34
1" K " 2.00
1" NO. " 0.40
111 Mn 1" 0.65

P pm 90




Unit RP4

observ, 132/4-8

g
S

304

Soil classification:
Geological formotion:
Local petrography:
Physiography:

Relief - nacro:

nollic andosol
soft tuff

soft tuff

foot ridges

flat to undulating

Relief ~ nmeso-nicro: nil

Vegetation/land use: bushland/wheat growing

Erosion: nil

Surface stoniness: nil

Slope gradient: 1-7%

Salinity/alkalinity: nil

Surface sealing: nil

Drainage: well drained

Horizon Depth Description

designation in cn

A1 0-30 black (10YR 2,5/1 moist), clay loan;
nediun crunby structure; friable when
noist, sticky and plastic when wet;
diffuse wavy boundary;

Bt 30-70 dark brown (10YR 3/3% noist), sandy
clay loan; light brown, few fine faint
riottles; nassive; friable when noist,
sticky and plastic when wet

Renarks - below 70 cn there is a thick horizon indurated with

weathering tuff which has polygcnal structure which
has sone patchy parts of free line




LAPORATORY DATA SHEET ~ SOIL PROFILE NO. 146/2-5.

Fertility aspects:

Available Ca ne%
n ¥ n
" Igg i
" Na ¥
1 Mn "

P pm

4o
2.6
1.58
0.30
0.70
16

No corystolline naterial.

horizon A @’ B2 (E)WL; B3 §
!
Depth in cn -1 0=37 37-60 ,‘ 60-82
Sand % 28 24 48
Silt % 32 38 16
_Clay % — e .1 40 38 36
Texture class c CL | SC
Dispersed clay % 16 12 I 8
_Floceulation index 60 - 68 i M.
pH-H 0 (1:1) 643 542 ]{ 542
~ pHIKCL 5.1 3.7 f. 346
EC in nrho's/cn 0.15 0,10 ; 0.16
¢ 1.07 0.53 ? Ouiid
N % 0.07 0.14 i 0.23
C/N . ' 15.2 §
T'CEC (NH, Ok, pH 7.0)ne% ! 14 K 18 | 17
“Exch, Ca ne% 6.8 | 2.8 ; 3.8
" Mg iy 3.8 1.6 g 1.5
" K n 1 - 5 1 07 i 1 03
. " Mo M 104 _049 11
Sun of cations " 12.5 7.0 T T T
“Base sot. % at pH 7 0 B9.2 38,8 { 45.2
" Bulk density 1 1.00 T 1.07 o
T Clay mnerwlogy: :
SiOz/Al 3.7 ! del
) 3102/11 0 B 2.1 I} 2e3
Fe 03/J :g ; 22,3 % 1944
X~ray report: B2, B3 ﬁntirely anorphous, traces ‘(of feldspars,



Unit RP5 observ, 146/2-5

Soil classification:
Geological formation:
‘Loecal petrography:
Physiography:

Relief nacro:

Relief =~ neso-nicro:
Vegetation/land use:
Erosion:

Surface stoniness:
Slope gradient:

Salinity/alkalinity:
Surface sealing:
Drainage:

Horizon Depth
designation in cn

31.

nollic andosol
soft tuff

soft tuff

foot ridges
gently undulating to undulating
nil

bushland

nil

nil

3-6%

nil

nil

well drained

Description

A  0-37

37-60

B3 W~ 60-32

IIR () 82+

very dark grayish brown (10YR 3/2 moist),
clay; nassive falling apart to weak fine-
subangular blocky structure; very friable
when moist, slightly sticky and plastice ..
when wet; slightly calcerous; clear )
wavy boundary;

dark brown (10YR 3/3 noist), clay loan;
weak very fine to fine crunby to weak
fine subangular blocky structure;
friable when noist, sticky and plastic
when wet; slightly calcerous; diffuse
wavy boundary;

dark brown (10YR 3/3 nmoist) sandy clay;
few nediun nany nottles; porous nassive
falling apart to weak fine subangular
blocky structure; friable when noist,
sticky and plastic when wet; abrupt
wavy boundary

coniposed of weathering tuff.




LABORATORY DATY SHEET - SOIL PROPILE NO, 147/1—7.

X-ray report: B1

Fertility aspects:
Available Ca me%
1 I\/Lg "
n K "
1 Na i
n M:n. n
P pm

Entirely anorphous traces of

No crystalline naterial,

D N
W V@\ﬂb
h?IEEQp___ e ' ﬁ A 4\3 ” LS %
Depth 1n en 0-33 39—62 H, 62-74 T4-100
Sand % . 42 51 ] 51 59
Silt % .16 16 | 28 8
gluy % o 41 33 | 21 33
exture class ) C SCL ' SCL SCL
Dispersed clay 4 20 16 g 8 8
—Flocculation index  _ St 52 . .._62__ . 46
pH-H,0 (1:1) r 6.8 Te2 . Teb 7.8
,PE-}<01 C(1:1) b 5. 6 L 645 6.8
EC in rmho' 's/en © O, 26 0,21 . 0423 0435
S C 5% 1469 1,12 | 0.50 0.74
g/% v 0,40 y
C/N ) ! g 2 i
_Cec (W Ohc, pH7.0) neW 26 22 . 20 20,5
ﬁxch. Ca e . 17,0 15,6 = 12,6 1347
N[g " 405 2.‘-}' . 2.8 2.6
:: K :: 3.3 3.0 3,0 3.6
No 0.4 0.6 0.6 0.6
Sun of cations mnef ¢ 25,2 21,6 ; 19,0 20,5
Base sate, % at pH 7 0 . 96.2 98,1 95,0 100
" Bulk density Ce82
Clay mlnerulogy:
SiO2/Al 2.4 3,0
5 A
SJ‘OZ’/RQ 3 o4 1.7
Pe203 25.9 20,6

feldspars.




Unit RP6

32,

observ. 147/1=7

Soil classificotion:

Geological formation:

Local petrography:
Physiography:
Relief - macro:
Relief « neso-nicro:

nollic andosol

soft tuft

soft tuff

foot ridges

gently undulating to undulating
nil

Vegetation/land use: bushlend

Erogion: nil

Surface stoniness: nil

Slope gradient: 365

Solinity/2lkalinity: nil

Surface sealing: nil

Drainnges well drained

Horizon Depth Description

designation in cn

A1}§2§ 0=33 dark brown (5YR 2.5/1 ncist), clays

NA
A3 (Z\b 33-62

B Cﬁ\l 62-74

Renarks =~

nassive falling apart to mediun fine
crunby structure; friable when noist,
sticky and plastic when wetj; gradual
snooth boundary;

dark reddish brown (5YR 3/2 noist),
sandy clay loamj porous nassive; fricble
when noist, sticky and plastic when wet;
diffuse smooth boundarys

dark brown (7.5YR 3/2 noist) sendy clay
loan; porous nassive; friable when
noist, slightly stiocky and slightly
plastic when wety diffuse smooth
boundary;

dark reddish brown (5YR 3/2 noist),
sandy clay loan; porous nassive;
friable when noist, sticky and plastic
when wet

the weathering tuff starts at 100 cn.
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Unit PPt

observ. 146/2-4

33

Soil classification:

Geological formation:

Loenl petrography:
Physiography:
Relief ~ nocro:
Relief ~ neso-micro:
Vegctation/iand use:
Erosion:

Surface stonincss:
Slope gradicnt:
Selinity/alkalinity:
Surface sealing:

nollic andosol

soft tuff
soft tuff
plain

flat to very gently undulating
nil

open bushland
nil

nil

1-3%

nil

1-2 11 weak

Drainange: well drainced

Horizon Depth Description

designation in cn

FI A 020 dark brown (7,5YR 3/2 noist), clay
loan; nassive falling aport to weak very
fine to fine subangular blocky structure;
friable when noist, sticky and plastic
when wet; slightly calcerous; clear

~rg“ snooth boundary;
B21 @ 20-00 dark brown (7,5YR 3/2 noist) sandy clay;

II B3 90~-1.15

II ¢ "145-170

nassive falling apart to weak very fine
crunby structure; friable when noist,
sticky and plastic when wet; slightly
calcerous; diffuse smooth boundary;

dark brown (7.5YR 3/2 noist), clay

loany nmessive falling apart to weak fine
to nediun subanguler blocky structure;
firn when noist, sticky and plastic
when wet; noderately calcerous, diffuse
snooth boundary;

horizon conposed of concreatinonary
nass of weathering tuff- calcerous

horizon conposed of weathering tuff
which feels loose when noist and grit when
wet as if containing sand grains,




LABORATORY DiTA SHEET — SOIL PROFILE NO: 146/2-4,

n

Fertility aspects:
Available Ca neh

1} M'g i
K

Na
Mn
P

n
n
1"

SOoOMPMDUNO
O~NNO O+
N O

Bl B XS &

horizon A B B2 . P

Depth in en oLgo» 2Q-6£u . £°‘99m | 29:145 145-170

Sand % 20 | a1 ¢ 22 | 2 | 32

Silt % 36 12 . 36 ;28 24

Clay % | a0 41+ 40 40 44
~ Dexture class CL’ sC’ F (o3 P o PR B o) PR

Dispersed clay 16 20§ 12 16 16

Flocculation index 60 } 52} 70 _} 50_..,.,,_--.8.6“,“,..(

pH-KC1 (1:1) 5.2 | 5.0 , 5.3 547 645

EC in rnho's/cn 0,15 | 0,16 ' 0.19 0,30 | 0,40

a "/o 118 | 0,74 0,62 0,38 | 0,18

N % 0.16 | 0,14 [ 0,47 | 0,23 | 0,23
07/ 1 Te3 ;

CEC (m Oic, pH'7 o) mep; 20 | 20 22 26 27

Exch. Ca “nels 1146 {11.1 13,2 14.8 16.0

" Mg . { 3.0 { 4.0 | 3.8 4.6 4ed

" K i l‘ 20.9 | 2.6 ' 341 deT 5'0

" No u . " 0.5 0.4 ] 0.5 v 0,8 0.9

Sun of 0°t10ns nej 118.,0 118.1 20,6 | 24.9 26,3 ;
_Base sat, % at pH 7.0 :90:0 (90,5 §93.6 | 95.7 | 97.4

% CECv . ;‘ 5

Clay nineralogy: » . j

Sio u1203 ’ 1 3.2 1 3,3 i 3.2

203% ! 17.3  .21.6 - 21.6 ,
X-ray report: B21 ) Entlrely anorphous, w:Lth tmces of
B22 ) feldspars; no crystalline naterial
B3 ./



Unit PP2

34.

- abserve 147/1-3

Scil classificotion:
Geological formntion:
Local petrography:
Physiography:

Relief ~ nacro:
Relief ~ ncso-nicro:
Vegetation/lond use:
Erosion:

Surface stoniness:
Slope gradient:

nollic andosol
soft tuff

soft tuff
plain

flat

nil

open grassland
nil

nil

1-2%

nil

1-2 mn weak
well drained

Description

Salinity/ellmlinity:
Surface secling:
Drainnge:
Horizon Depth
Gesignation in cn
A1 PV 0-30
)
O
A3 %bu\?" 3060
N le\,
B2 @\’ﬂv 60-80
) @f@’
C1 b 80~98
76
f
II cz\hu 98-117
1I C3 117-150

dark brown (7.5YR 3/2 moist), clay
loany porous nassive falling apart to
weak very fine crunmby structure;
friable when noist, sticky and plastie
when wety diffuse snooth boundarys

dark brown (7,5YR 3/2 noist), clay

loan; porous nossive, friable when
noist, sticky and plastic when wet;
slightly enlcerouss diffuse wavy

YJ
boundary,

dark reddish brown (5YR 3/2 aoist),
clay loon; porous nassive; friable
when noist, sticky and plastic when
wet; slightly calcerous; cleor wavy
boundary;

dark reddish brown (5YR 3/2 noist),
cley loans nossive, loose when noist,

sticky and plastie when wet; slightly
calcerous; abrupt wavy boundary

dark browvm (10YR 3/3 noist), sondy clay
loanj nassive; loose when noist, sticky
and plastic when wet; slightly
calcerous;

weathering tuff




‘%

LABORATORY DATA SHEET - SOIL PROFLLE HO: 147/1-3.

B | o0 | &
horizon A1 A 2 ; IIC2
Depth in cn | 0-30 30-60 | 60-80 80-98 | 98-117
Sand % [ 32 2.4 40 39 54
Silt 7 | 28 38 26 8 16

. Clay % e - § .40 LA0 b3 33 1 29
Texture closs ; CL CL CL CL SCL
Dispersed clay % 8 8 6 4 8

_. Flocoulation index i .80 80 .81 _87.__._1 Y 4>
pH—H20 (1 31) 641 ba4 6e3 7.0 Te 2
pH"I\-Cl e 50“_2_ 5,0‘}__‘ _507 R 5.9 ~ 601
"IC in rmho's/enm } 0,13 | 0,15 | 0,18 0,21 0,25

. ¢4 | 2,34 1.58 | 1.12_ 0,95 0,65
cx¢ (NH,OAc, pH"[ O)me 26 | 24 26 27 | 28
EXChc a ne/-’ ‘1305 1448 154 1706 § 1608

" Mg " P 5,3 }e5 446 A7 449
" K " : 3-2 400 }-02 304 : 304
" Na " , L 0.4 044 0.5 0.5 | 0.6
~Sun of cations ne% 12244 23,7 2447 25,8 ¢ 25.7
Base sat, % ot pH 7.0 (86,1 | 97.7 95,0 95,5 91,7
/a CDCV ,‘ 35 {?
Bulk density [ 0.90
010.y mlnemlogy: \ | T T k T o
510,/41,0, & | 241 2.9 [ 2,1
810 h o : 1.3 16 1 143
Fe203 21,6 22,3 23,8
X-ray report: Bl ) Anorphous naterial
B21 ) No crystalline material
B22 ) detected,

Fertility aspects:

Available Ca ne 15.2 14.8
R Mg " 4.3 349
" X " 2070 2.10
n Na " 0,28 0.36
" Mn " 0.88 0455
P gajeinl 284 324





