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FOREWORD

This report is a Pecord of the soil oonditions which prevailed in the
Egtate at the time of the surveye It outlines seven soil units which not only
differ in texture but also in drainage and depth. The soils are generally
shallow with plinthite (murram) within 90 em, They are also generally low
in available phosphorus, Various points where observations were made are
plotted on the soil map. These points should form appropriate sites for future
reference and monitoring of the changes that may occur in the soil following
development particularly under irrigation.

The practice of breaking up murram layer to deepen the soil depth may
help in the developaent of deep rooted crops, It should nevertheless not
be forgotten that such operation may not improve _fc_h_i _moia_tt_ie__riﬁggyi_on

capacity unless heavy doses of “orgenic matter are insorporated., The rate
and troquenéy of water é.ppiicﬁtion in such areas may also of necessity be
different from those for the areas where the soil texture is fine throughout
the profile,

Where the drainage is poor as in the area of soils 4 and 5 the need
for adequate drainage system to reclaim the soils and also guard againet
future deterioration cannot be over emphasized. It ¥s also essential to
lay down effective drainage system for the whole of the farm if irrigation
is practiced, With appropriate measures to teke care of the excess irrigation
water, the quality of the water intended for irrigation is at present so high
that no problem of salt and alkall build up may be oontemplateds

N.l, Nyandat
SOIL SURVEYOR
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SOILS OF KURAIHA ESTATE

le INTRODUCTION

The 218,8 heotares (547.2 acres) of land surveyed is owned by the
Agricultural Development Co-operation (ADG), The Estate is situated at
the western side of Nairobi -~ Thika road about 41 kilemetres north east
of Nairobi and ebout 12 kilometres south west of Thika Township, It
lies at an elevation of about 1485 M (4950 £t) above sea level,

The detailed soil survey of this estate was requested by the Director,
National Agricultural Research Station Thika, with a view to determining the
suitability of the soils for the production of horticultural orops under
rainfed or irrigation system, This report therefore aims to indicate the
s0il types and to outline on a map 1:5,000 their destribution and extent,
The soils in the area broadly oonsist of deep and well drained dark reddish
brown olayy shallow and well drained dark reddish brown clay over plinthite;
moderately well drained and shallow dark reddish brown sandy elay over pli=-
nthite (murrem); and poorly drained very dark grey brown olay over plinthite,
In certain areas tuff and indurated plinthite (ireomstone) are exposed to
the surfaces

The amthor wishes to acknowledge the help rendered by the staff of
the National Agricultural Laboratories and Kuraiha BEstate during the
invegtigation,

2, GENERAL FEATURES OF THE STATION

Geology, landscape and s0il genegis

The soll of.Kuraiha Estate are derived frem voleanie deposits «
Tertaiary sediments, agglomerates, soft tuff and trachytie tuffs (Geologieal
report No, 59). The main soil forming process may be considered to be
ferpalization or loterization, The process is characterised by intensive
eontinuous weathering, with hydrolysis of silica; a leaching ef bases and
siliea, resulting in a relative accumulotion of sesquioxides and formation
of 1:1 lattice olay of kaolinite group (Buringh 1970).

The area oan be considered as gently undulating with broad ridges. The
alternating ridges and valleys &8 may be expeoted give rise to a sequence of
soils. The better drained soils and deeper soils are found on the ridge tops
and on the mpper middle slopes; whereas the shallow poils ocour on the lower
slopes and the poorly drained soils ocour in the depressions, Areas with
rock outerops occur where the slopes are excessively steep as found on the

ae 0/2
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valley sides of a siream west of the estate and may be attributed more to

erosions The poorly drained soils may have been partly formed from ecolluvial ‘
alluvial materials under conditions of poor drainnges The shallow and poorly droine
soils on the lower slopes may be considered to be the result of the incursion of
massive and loose rounded plinthite arising from the seepage waters from higher
glopes and being checked by change of slope. The 1aterization process is
facilitated by the deposition of sesquioxides and manganeferous meterials from
the seepage water, Inactive termite mounds of 10 to 30 M, diametex and 1 to 2 M
in height some even higher W- th domed or oonical structure are seattered all over ‘|
the estate, They have deep dark brown soils with more trees and shryvos around 'hheml.\

Vegetation and Climate
The estote is situated in a region of wooded grassland with scattered or groupel

trees having a canopy cover of 1ess than 20 percent, This original wegetation has |
now largely disappeared from the Estatc.

The climate can be considercd woIme Minimum temperatures range between 10° -
14“0 and maximum temperature renge between on® i 26°0, The relative humidity in
the morning range from 85 per~oent to 95 percent and in the afternoon it ranges
from 35 pereent to 58 percent, (New National Atlas of Kenya)e

The rainfall distribution pattern for the Kuraiha Estate has been extrapolated
from that of District Office Thike which is about 12 km north east of the estates
It covers the period between 1960 to 1972, Over this period the total annual rain-
£e11 varies from a maximm of 6047 mn %o & minimum of 1230,8 mm, The year 1969
was one with minimum rainfall while the meximum rainfall ocoured in the year 1967,
There are two marked rainfall seasonsj March to May and October to December, The
months of January, February, June July, August and September appear o be the
driest months,

Teble I gives the monthly and anmual rainfell for the station from 1960 ~ 1972-
Kuraihe Estate which is a few kilometres away from the meteolegical lhatia:z is
likely to receive same amount of rainfall,

Land Use:

The better drained soils arc atb present under coffee, passion fruits and paw- °.
paw, Whereas deserted sisal, beans and other horticultural orops are being grown
on shallow soils, Other shallow areag with massive plinthite on the surface or
depression areas with poor dreinage guppert serub grass, shrubs, herbs and a
few trees, The swampy orea is covered with papyrus. ;

3. DRAINAGE SYSTEM AND WATZR RESOURCES

Drainage system: Fhis refers to the rapidity and extent of the remeval of
water from the soil iw relation o addition, espeéially by gurface run off and
flow through the soil to underground spacesSe It in other words refers to the
frequency and duration of periods when the soil is free of saturation or partial
saturation,

eoe/3
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TABLE: I AVERAGE MONTHLY RAINPALL (3f) - [THIKA . DISTRICT OFFICE (91.3718)

it MRS S L S ——

(12_KM NORTH EAST OF THU ESTATE)

——— - - - . e

YEAR |JAN. | FEB, MARCH | APRIL | MAY JUNE Jury| AUG, |SEPT.| OCT. NOV, DEC . TOTAL R/F

—— P

1960 {6563 | 3¢3 145.0 | 137.9 | 3643 4.3 11,9 5.1 [12.2 | 88.1 50,8 44,5 604.7

- —— - .

P m———— S P IS

1961 {2.8 20,8 74,7 | 118.1 12,7 15,2 1.0 | 11.2 _um.m ﬁmmuoq 34544\ 1T1leT 1090.1

1962 WWOu-m 0,0 54.4 180,6 | 105.9 | 2446 0,0 | 2644 132,0 | 97.0 91.4 8le5 T97.7

1063 (5.4 | 98.8 | 98.8 | 2844 | 228,0 | 7.9 0.0 | 43,9 |8.9 29,2 |174.0| 147.2 1196.5

— ——
-

iertIli- SNy MR (B i

!

1965 128.1 | 3.1 51,0 | 152.4 | 42,1 | 19.2 | 8.1 0.0 10,2 |107.4 | 1703 3403 | 61741

b
' 1964 ]50.2 | 445 m 120.3 | 344.2 | 27T 61l.4 1 0.0 | 5842 {740 21,1 140,6 | 84.8 920,0
L)

b - - - —— - -

1966 |94.3 | 13,3 | 30T.1 | 99.5 172 118,71 0.0 Twm.p 11,2 | 100,0 | 0,0 | 2945 ¥ g0.9
| [ i sl S

1967 }0.0 0,0 95.0 180,8 | 405,0 | 2840 39,0 | 16,0 40,0 198,0 | 229,0} 0.0 Hmuorm

R i o ———— — i ——— ——

-—

- P — ——

1
1968 (0.0 162,0 | 172.0 | 213.0 6545 64,0 9,5 | 7.0 100 M 19,0 349,6 | 4Te> 1109.1

1969 [46.,0 70,0 146.,1 , 31.2 113.6 | 9.0 12.81 5.0 _o..o 19,1 T72.8 17.0 i 542,6

S !ldl.!ll. i e

1970 |49.8 | 442 303,9 | 214.0 | 123.0 13,3 | 1746 | 5+9 [Pe> 26.5 13.4 3940 81Te1

. PN MPESSER L it .!lul!l.n..l..ri_vnt.ll.. ppeu—— Sl L - e = e lrvlul.l.i.nl-t.l..lrlal..ll.lllllnill.llul.la.l. e

Hm.ﬂH HH.@ o.o wm.m mm-._ﬁ.@ Hgtm Nm.u.. H.N WIA- Hoo w&.m g-m H@N.w mﬂ_o.m

——— . — s — ——

-— ll'.l...1l||l.|ll.|fl.-il||..l

1972 120.8 fbo.m 41,1 fmo.u 1541 |120.2] 0.0 0.0 [p342 | 934 128,6 | 30.8 T7340

ST s, ERT &

Foga R RIS RE R . o G5 103 20 #9° 519/20
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The drainsge gyetem of this area follows 1is topography e During the rains
the excess water drains fran higheT grounds %o the low lying 1ands, and then

to the depressions OF o the streamSe

Water Quantity and Wat_gﬂmlitg_:
There is only *ne permanent strean (Karekutu) 8t the western side ef the

farm which £1ows from northern o gouthern directien,
A leng this gtream two dsms have been sonstrunteds The water phioch 18 used

. Por irrigation 18 pumped from the southern dafle In the far gouth east oorner
+* of the farm there is @& pond e & watercatohment formed ever 2 plinthite sheed
" (laterite). During the ains the pond is flooded and the water eVeriows into
the Kemu streails 1 the pond is conserved 1t may be Ianother équroe} of
jriigation waters k4
e water for irrigation nas been tested ab three different points namely:
srom the first den in the south; from the seoond dam in the northy and along
the ghream which joins the two damSe
The waters from these three points appear to have no salinity and
alkalinity hagard as shown by the electrical eonductivity and Sodium Adsorption
Ratio (SAR) date. They may therefore gafely be uged for irrigatione Table
Na, 2 gives the results of the teste '

pARLD 2¢  Veter Analysis for L 4 gation Sultabllity

Description Tabe Ne/72
Dam-I (Jﬁhedﬂmmthe Bouth) t.l.l.-OOOUOIOUUIUIDCOOIOOUUO 2982

A leng the strean joining ‘the two dams ...........‘.'.‘.-...u. 2983
Dam II (‘the dam in the Nnr‘bh)l ..o..l...lto.l‘ol‘tll.l!..‘...0... 2984'

. 2082 2083 2084

pil 646 7.8 767
Cendustivity (mcrohmoa/em) 245 HeeR 215
Galodun 067 .56 0443
Magnesium . 0434 : f.29 0,35
Carbonates M1 o ¥l
Bloarbanates 1,80 R 1.72
© Chlorides 09T © 1,04 1.14
Petassiun 0,15 i iDaB " 0416
Shdium 1429 1434 S
Sulphate ¥ B 0! ey .
S.AuRs 1480 T 2,04 ST 3
R.5.04 g 0,93 0494

00000/4
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4. SOLL DESCRIPTION AND ANALYTICAL DATA

The section outlines the method of investigation) terminology used,
abbreviations, morphological features of the soils that have been delineated
and chemical and physical properties of the soils, It carries also a

discussion of the soils in terms of soil fertility.
Methods of field investigation, terminology used and the methods of
goil analysis:

The investigation was carried out by first examining in detail the
1:10,000 aerial photographs which were then enlarged to 115,000 for a base Map.
The tentative soil boundaries were drawn using variations in topography s
vegetation and other natural features and then transfered on %o the base map
where a spacing of 300 metres by 200 metres interval was laid for soil
exemination in augerings. Pifteen soil profile pits were then sited based
on apparent differences in the soils, The pits were morphologically described
in detail and sampled according to evident distinection in soil horizon
morphologye. The Bugexr and pit soil pamples were analysed in the laboratory
and the results together with those of the aerial photointerpretation and
profile deseription used %o draw the final soil boundaries.

The soil description terms follow those of the goil Burvey Handbook No. 18
of the United States Department of Agriculture (1951) and Guidelines for
Soil Description of the Food and Agriculture Organisation of the United Nations.
The colours are gtandardised according to the Munsell notations. The goil
phases are simply outlined on the soil map legend without telating then to
& higher category in & classical classification gystem such as the UsSeDeAe |
7th Approximation (1967 ) or that of the Food and Agricultural Organisation
of the United Nations, (Definitions of Soil Units for the Soil Map of the \
world, report No.33(1968).

Conductivity assessment followed methods of the U.S. Department of \
Agriculture (1954) C.E.C., Exohengesble sations, pH and evailable nutrients
were estimated by Methods currently used at the National Agricultural
Laboratories, Mechanical analysis were performed by hydrometer (Bouyoucos
1934), The texture was graded using the U.S.D.A. Texture triangle.

ABBREVIATIONS
The following abbreviations have been used in the reportt=

c - organiec carbon

Oa ~ oaleoium

G.E.0, =~ ocation exchange capacity

ClL - chloride

003 -~ carbonate

Hl{)o3 « Yicarbonate

K ~ Potassium :

Mees - M114 equivalent

AL P - m B b 111§
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M, mhoefom - Milli mhos per centimeter

Nn ~ Manganese
N - Nitrogen
P -~ Phosphoxus
pH « e negative logarithim of the hydrogen L* adtivity
in the soil solution
ppm ~ Parts per million
S - Sulphur
SO4 -~ Sulphate
Na - Sodium
ReS.Cs —~ Residual sodium carbonate
SeAJRe -~ Sodium adsorption retio
E.S.P. -~ Exchangeable Sodium Percentage
KCL ~ Potassium chloride
Hp ~ Oonocentration of the Permanent charge Hydrogen
EC -~ Electrical conductivity
: H20 - Water
Despxiption of the Typical Soil Profile and Analytical Data

The section outlines the salient morphological, chemical and physical
features of the soils that occur in the station, It also contains analytical
data and profile description of the typical profiles.

Well dreined soils:
Soil I  More than 90 ome of dark reddish brown olay ever plinthite (Murrem).

This is a deeply weathered dark reddish brown elay which overlies dark
reddish clay found on the ridge tops and on the upper middle gslopes, The soil
ig derived from voloanic deposts = trachytie tuffs and may have been developed
under past humid conditionse The soil which is well drained is friable when
dry, firm when moist, sticky and plastic when wets It has subangular blocky
structure with fine and medium peds which are moderately developed. Massive
soft plinthite (murram) is found below 90 om, The soils is medium t0
neutral acid with average pH ranging from 5.2 %0 Te2, but 1t may be higher
in areas with levelled termite mounds, The soils are deficient in phosphorus
and slightly poor in caleium, Other major plant nutrients seem to be suffioient.
The C,E.0, decreases with the depth whereas the clay content inorease with the
depth.

The soil is under eoffee and passion fruits which are doing very well.

The seil profile in observation point No, 41 1is typieal of this class of
soils and Table 3 below provides the analytical data.

\
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Ig;omaﬂon on the site:

PIT NO 41
LOCATION

i ——

PARENT MATERIAL

ROOTING DEPTH

DEPTH OF MAX. ROOT DENSITY
SOIL DEPTH

DRAINAGE

LAND USE

0=35_Cia

Profile description
Observation Point No, 41
2° '
North East

Slightly Undulating
Trachytie tuffs

More than 140 Cm.
0-50 Cme

More than 138 Cm,
Good

Under Coffee

Derk reddish brown (SYR 3/%) oley with suangulsr
blocky structures 1t has fine and medium peds
which are moderately developed, The soilds
nard when dry, firm when moist and sticky when
wet. Ooarse, medium and fine roots are manye
The lower boundary is diffuse and smeoths

Dark red (2.5YR 3/6) elay with subanguwler blocky
gtructurce It has fine and medium peds which
are. weakly developeds The poil is friable when
dry, loose when moist and sticky when wete. Fine,

medium and coarse roots are foWe The lewer boundary
is diffuse and smoothe

Dosk vod (245YR 3/6) olay whose Strueture is
subangular blockye The soil ha$ fine end medium
peds which are moderately develoi:e&. It is
slightly hard vnen dryy ¢rioble when meist and
sticky when wet, Medium and fine roots are TEF3e
At 140 om, massive plinthite (Murram) is met.

.OOOO/B




LOGATION: Obgervation Point Nos 41 TABLE 23 Ieb, Noe u.ﬁw..uiu}m
PIT NO. 41 soIL I
G88en g | 4 A 4 | meesh  EXCHANGEABLE BASES eu% | EeSePe ¢ !
c Sand | Silt Clay | CeEC Ca Mg K Na Base sat.
0-35 1.70 15 22 63 17.8 (! 2.4 1.1 0445 2453 58,15
35110 TR S 10 79 12,8 Tk 1.4 Oed Q.45 3452 75470
: il P e e it - =
Gos 1.1 Phss EC nee.? AVAILABLE NUERIENTS me.® p | %
Depth H,0 Kel M.mhos/ | Hp Hv Mn Na K Ca | Mg pm | N
Cme
0-35 643 502 0,15 - - 0,28 | 0.44 | 0s62 | 5.2 2.9 17 | 0.16
110+ 4.7 4,0 0,08 2,0 - 0,66 | 0469 | 0433 7.2 346 15 -

For % organic Matier, Mltiply % € by LeT3e

...‘\m
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SOIL 2 0 t
sane termite mounds: This soil which ocours mainly on the upper
middle slopes 18 fairly deeps Tdkxe soil I, it is derived from
voloanic deposits~trachytio suffs, The seil is well drained and has
gubangular blooky structure, It has 008ISE€, medium and fine peds
whioh are moderately developed, The goil has oommon small pockets
of stones from the seoond horizon, also sommon in the same horizon
are iron and manganesg sonoretions, Discarded termite mounds of
demie structure with a diameter of 10 to 20 M and the height of 50
em to 2m are COmMONe They have deep brown geils which sometimes
strongly react with HOl.from 50-80 om. These termite mounds are
sovered with more trees, shrub and herbs, ‘

The soil has medium %o mildly alkaline reaction, with pH ranging
from 5.4 %0 Te8s It is deficient in phosphorus and slightly deficient
in ealoium, Other major plant nutrients appear %0 be moderate.

Soil profile in ebservationpaint Noe 47(a) represents this class
of soils and table No,4 provides the analytical data.

dark red brown clay loam Ovexr linthite 3

General Information on the site

PIT NO. ﬂ!a]

LOGATION

SLOPE

MACRORELLEF

PARENT MATERIAL

ROOTING DEPTH

DEPTH OF MAX ROOT DENSITY
Y sorn DEPTH

DRAINAGE

LAND USE

0-~20 Cm

Profile description

Observation point Noe 47(2)
Level

Flat to very gently undulating
Trachytic tuffs

44 Om.

O=40 Cm,

44 Ome

Good

Virgin

Daric reddish brown (5YR 3/2) elay loam whose
eonsistence 18 hard when dry, fim when moist
and stieky when wete The soil has subangular
plocky structure with fine, medium and 00arse
peds which are moderately developeds Fine,
mediun and 00arse roots are abundante The
1ower boundary is olear and smoothe

t..l/lo
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TABLE 4
LOCATION: Observation Point 47(2) Labs No. 3149-3150/72
PIT NO. 47 a SOILe 2
oM % % % % Mece® EXCHANGEAELE BASES m.e E.S.Pe %
DEPTH c Sand | Silt Clay | _C.E.C.} Co Mg K Na Basc Sate _
0=20 1,61 35 26 39 16.8 546 2.6 1.2 0,40 2,38 55406
20-44 - 35 30 45 15,0 340 1.2 0.4 0.40 2.67 33433
1'1.."! —
oM EC Meeed AVATLABLE NUTRIENTS -mee.% P %
DEPTH 1:1 1:5 M, mhos/Cn | Hp Hy Mn Na K Ca Mg pmm | N
H,0 KC1
N -
0=20 549 445 0,05 - - 0,26 | 1.82 |0s22 ]15.2 346 29 0.18
Ni* m.h. #.O o.g H.b. - H.S O.u—tm o.mm uu.m H...u Ho -
For % Organic Matter, multiply % C by LeT3e + - gese/11
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20=44 Cn,

44Cm{ +
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Derk reddish brown (5YR 3/3) elay loam with subangular blooky
structure, It has medium and coarse peds which are moderately
developeds The soil is sticky when wet, firm when moist and hard
when dry, Iron and manganese concretions are common and small
pockets 0f stones are many, Coarsc, medium and fine roots are
many, The 1tliwer boundary is a'brupi: and smooths

Massive plinthite (Murrem)i

Mpderately well dreined soils:

Spil 3  Less than 40 Om of dark reddish brown sandy elay loam over plinthite
(Murren); same termite mounds:

These soils ocour on the middle and lower slopcs and are shallow, Within

the depth of

8-40 em massive plinthite (Murrem) is met, In some areas loosc

rounded plinthite or laterite stone are exposed to the surface, This soil cover
the largest portion of the farm and is under healthy beans and deserted sisal,
The very shallow parts support wooded grassland vegetation which is inhabited
by wild animals like gazelles and giraffes,

The soil is derived from Wwolcanic deposits, which are tertiary sediments,

agglamerates,

soft tuff and trachyte tuff. The soil which is moderately

developed hag subangular blocky structure with fine and medium pods whioh arc
moderately developed, Iron and manganese oonoretions are common, The soil is
poor in phegphorus and slightly poor in calcium, Other major plant nutrients
Beem to be suffieient, It has medium to mildly alkaline reasction with pH ranging

frem 5,2 to 7

o5

Inaetive tenﬁite mounds of damie structure which are 10 to 20 M diameter

and 50 em %o

3 M high are common in the area, They have moderatcly deep to

deep brown soils whioh ocoasionally strongly reset with 10% HCl, These termite
mounds are in general more eovered with vegetation,

The soil
B80ils and tab

profile in observation point No, 13 is typieal of this class of
le 5 below provides the analytical data,

Genexral Information on the soil

PIT No, 13

LOCATION

SLOPE

Profile deseription
Observation point No, 13,
Level

Slightly undulating

ZARENT MATERIAL Pertiary sediments, agglemerate ond soft tuff
w 40 om,

DEPTH O MAX, ROO? DENSITY 0-20 em,

DRATNAGE
LAYD usg

Moderately well drained
Under beans

seees/12



LOCATION: Observation Point No, 13 TABLE 5 leb, No. 3127-31268/72
PIT NO. 13 : .0
ous g % P % ek EXCHANGEABLE BASES MeCo% E.S.P. P
| DEPTH c Sand | Silt olay | C.E.Ce | Ca Mg K ¥Na Base Sat,
‘1 020 1,37 17 38 45 20,8 12,0 | 3.5 1.6 0.52 | 2443 84,71
20-40 | = | 35 ) 28 | 37 | 19.7 | 11.2 {29 |10 |o0.35 |1.78 78443
| ous pH B0 meeed AVATTABLE NUTRIENTS m.ec,% s 13
rewit’ | 13 1:5 _
H,0 KC1 memhos/ | Hp | Hy Mn Na K Ca Mg pom | N
gl 3 P
0-20 | 646 547 0,07 = - 0.75]| 0.24 | 0.38 | 3.2 3,0 29 0.16
20-40 | 6.4 5.0 | 0,07 -~ - 0.74 | 0,20 1 0424 | 346 3.1 31 -

Por % Organic Matter, Multiply % C by 1.73. vese/13
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0=20 Cm, Dark reddish brown (5YR 3/2) sandy clay loam with subangular blocky
structure, It has fine and medium.moderately developed peds,
The soil is slightly herd when dry, slightly firm when moist and
stioky when wet. Fine roots are many, whereas medium and coarse
ones are few, The lower boundary is clear and smooth,

20-40 Cms,. Dark reddish brown (5YR 3/3) gondy clay loam whose consistence
is slightly hard when dry, slightly firm when moist and sticky
when wet, The soil has subanguloer blocky structure with fine
and medium moderately develgped peds, Iron and manganese
concretions are few and loose rounded plinthite are common, Fine
roots are many, medium omes few and the coarse o#se rare,. The
lower boundary is clear and smooth,

40_Omj + This 18 & horigzen 8f loose ronded and massive plinthite (Murrem).

SOIL 3a

This soil is like 3, but has many termite mounds and undulating topography,
The s01l is found in the castern side of the cstate and is shallows The soil
has few and very small patches of deep and poorly drained soils. The soils on
the inactive termite mounds are moderately deep to deep and are dark brown on
the top horizons and strong brown on the lower horizons, The soil react strongly
with HOl fram 50-80 em, In rare cases they do not react, These termite mounds,
like others found in the estate are 10 to 20 M, in diameter and 50 om, to 3 M
n height, They have domical or conical structurc and are deserted, They are
Covered with more trees, shrubs, herbs and grass, The area which was formerly
er gisal cultivations haa been left for the wild animals to graze, The
0ils in this area in general have poor contents of phosphorus and are slightly
00T in calcium, The pH ranges from 5.4 to Tebe The soils are moderately well
rained and have .the same physical status like soil 3, The soil profile in
?:ervation point No, 13 in soil 3 represent this class of soils and the table
-alss of eoll 3 provides the analytical data,

20 to 80 om of very dark grey brown elay over plinthite; impeded

Areinage; few termite mounds
These are soils with impeded drainage and occur in the depressions,

© 801ls are heavy clay and are slightly lighter in top soil than subsoil,
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Paint dark yellowish brown mottleg start from the topsoil and increase with
the depth. Moderate and common slickensid: start from 20 em, and ﬁey also

with 't
norease

G gih e P peds v]ih:lk.m B are?ag%lulylml«ot?%ﬂm Overy hard

when dry, very firm when moist and very sticky and plastic when mt. The first
horizon has very slight reaction with 10% HCl, They have few small pockets of

stones all over the profile,

Like the other soils in the estate, these soils
have been derived from volc-mic depostis-trachyi”c tuffs and are poor in phos-

phorus and marginally rich in some other major plant nutrients, The soil is
medium to slightly acid with pH ranging from 5.4 to 6,1,

For growing the horticultural érops, these soils require drainage layout
to counteract :fléoding and improve permeability.

The soil profile in observation point No, 33 is typical of this class of
soils and table 6 provides the analytical data,

General Informai

“n of the Site:

PIT NO: 33
LOCATION

SLOPE

MACRORELIER

PARTNT MATERTAL

ROOTING DEPTH

DEPTH OF MAX, 00T DENSITY
SOIL DEPTH

DRATNAGE

LAND USE

0~20

Profile description
Observation point No, 33

Depression to level
Very gently undulating
Trachytic tuff

80 cm,

0-40 cm,

80 cme

Imperfoctly drained
Undexr deserted sisal

Very dark grey (10YR 3/1) clay with subangular
blocky structure, It has coarse and medium

peds which are moderately developed. The soil

is very hard when dry, very firm when moist

and very sticky and plastic when wet. It has fain
derk yellowish brown mottles (10YR 4/4), Small
pockzets of stones are few, It has very slight

 reaction with 10% HOL, Coarse medium and fine

roote are many, The lower boundary is diffuse
and emooth,

u.../15



TABLES®
LOCATION: Observation Point No. 33 Lab, No, 3132 = 3134/72
PIT NO., 33 SOIL 4
J iz .
CMS % % % % meee EXCHANGEAELE BASES m.e.% | E.S.P. %
DEPTH c Sand Silt Clay C.E.C Ca Mg K Na Base Sate
20-50 2 15 6 79 5044 22,2 | 8.8 0.5 | 2,30 | 4.56 67406
50+ - 19 8 73 5044 2746 | 1444 | 0.6 2,90 | 5.75 90,27
cMS pH EC m.e% AVAITAELE NUTRIENTS m.ee% P %
DEPTH 1:1 115 m.nhos/ | Hp Hv Mn Na K Ca Mg ppm N
H,0 KC1 cm,
OI-NO W¢L- A.OO O.Q&. A.QO - O.WN Oa...—.o O-mm MnN HvoN H.A. OOH.Q
20-50 | 5.4 4.0 0,06 2.0 - 0.48 | 0,04 | 0,42 | 2,0 3.3 20 -
WOlmo m.m #.m Oo“—.m - i O.A-m OQHN o. um N.O Hlo u..m -

For % Organic Matter, multiply % C by 1.73. A
LE RN J m

B el R T s SR T PR




20-50 Cm, Very dark grey brown (10YR 3/2) heavy clay whose consistence is
extremely hard when dry, Very f£irm when moist and very sticky
and plastic when wet.s The soil has sunangular blocky structure
with coarse and medium peds which are strongly developed, It
has abundand, medium and distinet dark yellowish brown mottles
(10YR 4/4). It has few gmall pockets of stonese Strong slicken~
gides are abundant, coarse medium and fine roots are many, The

lower boundary is diffuse and smooth.

50-80 Cm, Very dark grey brown (10YR 3/2) heavy clay with subangular blocky
structure, It has coarse and medium peds which.are moderately
developed, The soil is extremely hard when dry, very firm when
moist and sticky and plastic when wet. It has abundant, medium
and distinet derk yellowish brown mottles (10YR 4/4)s The
slickensides are abundant ond strong. Small pockets of stones

are few, Fine and medium roots are NANY, whereas coarse ones

are few.
80 Cms_+ Tuis is a horizon of loose rounded and massive plinthite (murrem).
SOIL 3 40 to 80 om, of very dark grey brown clay over plinthite (murram);

geasonally water logged

These soils like soil 4 nccur in depression areas and have developed under
the conditions of poor drainage from colluvial/alluvial deposits. The goil is
found in the eastern end of the farm and gtretches from northern %o the southern
ends of the farms The incursion of seepage and stagnant waters have resulted
in the presence of manganiferous loose or massive plinthite overlying the welded
tuff which appear to be present at the depth below 80 om. The top horizon of
these soils have very dark grey colour which change t0 very dark grey brown in
the subsoil, They have dark yellowish brown mottles. The soil has prismatic
structure, It is poor in phosphorus; calcium is just marginale Other major
plant nutrients seem to be sufficient, The soil is medium acid to glightly
acid with the pH ranging from 5.1 t0 6a3e Degerted termite mounds are few,

The srea is left for open graging at present. To support horticultural crops,
the area will require drainage layout,

'The soil profile in observation point Nos 50 is typical of this class of
soils and table 7 provides the rnolytical datas

General Information of the site

Profile description
Observation Point No, 50.
_Depression

Very gently undulating




- 17 -

PARENT MATERIAL Welded tufis

ROOTING DEPTH More than 40 em.

DEPTH OF MAX, ROOT DENSITY 0-30 cme

SOIL DEPTH 40 om.

DRAINAGE Poorly drained

LAND USE Virgin |

DEPTH OF WATER TABLE 40 cm.

0-20 om. Very derk grey (10YR 3/1) clay with prismatic

gtructure it has coarse and medium peds which are
weakly developed, The goil is very hard when 4Ty,
yery firm when moist and very sticky end plastic
when wet, It bas dark yellowish brown mottles
(10YR 4/4)e Coarse, medium and fine roots are
meny, The lower boundary is diffuse and smoothe

20-40 cm. Very dark grey brown (10YR 3/2) clay whose

consistence is Very hard when dry, Very £irmm when

moist and very gticky and plastic when ‘wet, The
goil hes prismatic structure with coarse and medium
peds which are noderately developeds Coarse, medium
and fine roots are many. LoOse and massive
plinthite 1g met at 40 Cile Also water is met at

40 om.

Addition

Levelled area: This 18 the ares covered by soil 1 and part of soil 3.and o
37 4 The area covered by soil 3 and 4 oceur on the left side of the railway line
and road in the north, These soils like other soils in the estate, formexly
herd termite mounds which might have had the same characteristics like the.ones
“hich arve still exlstings At the time of planting coffee, sisel and DeEHSs
these termite mounds were jevelled, Patches OF remmants of these were clearly
geen during field investigation and even from the aerial photographs. fame
auger and pit observation points fell on these gports. The soils here have
high pH e.g. Pit no 34a where pH renges fron 8,0 to 8.4 although not on the
levelled aren at the moment.

The areas with soft plinthite (murram) almost on the surface have 8180 o
ploughed up by heavy tractorss The hard laterite stoncs which cannot be crashed
down have been removed from the fields and heaped asides These areas after they
have been applied with organic (manure) and mineral pertiligers produce Very

(&

healthy horticultural orops (for exemple beans)e

0000/18



The process Of ploughing up goft plinthite and levelling germite mounds
is still going One Some of these areas are new and cannot be maped because
the goil survey Was conducted abit earlier, ToO acquire moreland for the

horticultural cIrops, this system should be very much encouraged.

M3 sgellancous

6. Rock outcrop

mrachytic tuffs, welded tuffs and agglomerates rock outcrops are seen
in the western end of the estate along the main streal. They also occur on the
high ridge which is on the right side of the stream under the influence of
continued surface wash. Because of stoniness and topographic postion these
goils are unsuitable for horticultures. These areas are suitable for quUATY e

7, Swamp and open water

Permanently swampy ares occur on the gouth east corner of the estote within
goil 6. The soils here are very dark grey to very dark grey prown with abundant
prominent rust mottles on the profile, lMost of the area is covered by papyrus
and small portion ig under open water or ponde. This pond may be another source
of getting water for irrigation if a water catchment is constructeds The pond
is flooded during the rains, butb the water drain through Komu stream passing
through Mangu High School, Other areas with open water in the western end of

the estate are the dams whore water for jrrigation is obtained at presente

5 SOIL_}?OPERTIES OF SIGNIFICANCE 1IN THE STATION

Stoniness and dephh of_soil

Rocks or stones play gignificant part in goil formation in an area, but
problems may be encountered in mechanised cultivation and the hindrance of

root development if these gtones are within 40 cm, of the gurface, The

presence of loose rounded plinthite which may be less than 30 omle of the surface

is also regarded & det='mental feature even if they do not hinder the
penetration of rootss Soile mixed with 1loose rounded plinthite contain less
available moisture anhave reduced capacity for retaining nutrients as
compared with non plinthite goils, All the goils in the estate & part from
goil 1 and partly soil 2 Efy in thfg—;;;;;;;_be affected to some extente

Eh The depth of the goils way be examined in relation to the requirement
of the wide range of crops that are grown in a region.__ggg goils which are

considered best suited for norticul tural cgggg_g&gg}g_ge deep, Well drained
__..--.'--_

with good natural gtructure and adequate nutrients reservesa The trees

end long term crops because oF their exvensive deep rooting system require

soils which are at least more than 90 cm, deep whereas annual and short term

..../20
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crops require at least 60 cm depth of goile On goil 1 therefore most
norticultural cTrops, including tree crops can be grown guccessfullye The
annual crops could also be grown on soil 2.
The shallow stony soils and shallow goils with massive plinthite (murram)
1ike soil 3 and 3g have only 1imited suitability unless the gtones are removeds
Spil 3 and 3a can only support ghallow rooted horticultural erops 1like
beans, cabbages, onions, pineapples eto, if the present method of deepening
these soils by preaking down the soft massive plinthite by heavy tractors and
adding menure OT mineral fertilizers 18 continueds

Areas of hard 1oterite sheet and rock puteTrops are clearly unsuitable for

developuents

Drainage gtatus:

The shallow and poorly drained soils are also OZ limited guitebility as they
require soil ammendmentSe They would necessitate drainage layout 4o improve
permeability and guard against geasonal f1oodinge Yoor drainage inhibits rooting
system and causes droughting during dry geasons. Root respiration may be reduced
and hence retard nutrients uptakes Some nutrients may also be rendered either
unavailable O excessive 10 the plantSe

Tt is therefore necessary that the trouble should be taien 4o improve the
drainage status of soil 3 and 5 by instelling ditch drains and applying gypsum
if possible which may incrcase the goil solution concentration and 80 guard
against defloccution of clay mineralss The present method also of deepening
the soils by using heavy tractors for breaking down the soft massive plinthite

in shallow goils can be continued on these sollse

Soil fertility

Table T provides the range of available putrients encountered for each soil
unit whereas the data for jndividual obgservation points are found in the
appendix II., I% is evident from these data that the status of available
nutrients is very yariable over the estates These range from deficiencies
%o moderately high levels by gtanderd at the National Agricultural Laboratories
which are outlined in appendix I A0 general, the soil of the estate appear
poor in phosphorus and calciume Other major plant nutrients seem to be gufficient
The organic matter content appeaT fairly highe The resull of the test for
Hp (concentration of the permenent charge hydrogen) on soils with pH less then

5.5 suggest thot liming may pot be requireds

..l./2l




INH'

RANGE OF AVAILABLE NUTRIENTS TABLE NO, 8

SOIL UNIT ] 2 L <3
moml.wom msml.wom mogiw mom.lmom m.#’m.@ m-WI@cW
pH 543-8,0 5¢4-548 5577 | SB5.9 546=840 546<549
0ed8=~1,52 0,90-1.18 0,08-1.56 0.16-0,46 0.14-1.14 0,04~0,9T
K me.% 0426~2,00 0,30-1.04 ;  0,07-1.32 0.20-0.42 0.08-1.00 0.32-0,98
: 3 44=10,6 T.6=12.4 “ Trece~22,0 Trace—8,4 0.8-5.0 1,6-36,0
05 By NS 0.6-9.4 0s8-Lo4 |  0s4=9u4 | 2,0-Te4 1,2-9,6 4.4-8.8
- 2 . e IS (9 e
H.m.lm.u. mawlmch. Otmlm.m " O-N-luom Hl?&...ﬂ u.oWl.woN
o/
Mg m,o.% 1.7-Tu4 R R 2,544 3,547 343404
00 56=1422 0.63-0,88 0,43-1,48 0.22-1,58 |  0,32<1,50 0.01-1,14
Mn B-m-& 3 : !
0436-0.96 0479-1,00 0437-1.36 |  0,08-0.24 r_r 0.02-0.56 0.37-1.14
—— - ——— SR - [P — M - p——1
6~90 16426 4120 M 8-21 4-23 12-29
P e 648 9-14 621 15-24 814 16-25
—— —
¥ C.16-0.23 0.24~0,25 0,09-0,30 0.17-0.24 Oud=0.21 " 1 0.16-0,39
; 0,18-1,89 2,82-2,88 0,59~4 .49 1.35-2,59 0.79~1.58 1.30-2,.74
o
s e 7 R (it SN MR SR 5 3 IR e S . i .
Note: PFirst rowslop horizon; Second row=Scecond horizon for each pair,
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SUMMARY

Jeven soils, based on soil phase, have been delineated on approximate
scale of 1:5,000, The well drained group of soils consist of 2 variants,
(soil 1 and soil 2) which differ in depth and textires * The moderately well
drained group of soils consists also of two variants (soil 3 and 3a), They
differ in the amount of termite mounds they contain, Two variants (soil 4
and soil 5) of poorly drained soils resulting fram condition of water table
and drainage have also been delineated, Also occurring are areas of rock
outerop, swamp and open water, All the soils in the farm seem very shallow
apart from soil 1, Ve
~ The soil fertility appears very variable over the farm, Both eondition
of extreme deficiencies and fairly high level of nutrients are encountered.

The quality of the water in the station seems satisfactory for
irrigation,

To have enough water for irrigation it may be advisable to construct
another dam on the swampy area of soil 7 in the south east.

D.0, Michieka
KENYA SOILL SURVEY PROJECT

Nairobi, March, 1972.
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APPENDIX I
Nutrient Teficiency Standards at the National Agricultural Laboratories:

Deficiencies are suspected if the nutrient levels are below the following

values s
Cat 3.0 mee.d Mg: 1.0 m.e.%
N: 44,8 Kg/ha Mn: 0.1 mee.p
P: 20 pmm _ Ks: Oed moesd

To eonvert @l to Kg/ha N multiply by 2,000..

To convert % to % organic matter, multiply by le73e
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APPENDIX II
.. ; T
Field Designation | AUGER AUGER
N0.1 f NO-B
By, ¥o. 3042 | 3043 |3044 | 3045 | 3039 |3040 3041
Depth (cm) 0-40 | 40-80 {80-90! 90-140| 0-50 |50~100 | 100+

AVAILABLE NUTRIENTS

R 11t [6.1 6.0 {73 | 1.7 |65 | T4 |82

fa me.% 0.44 | 1.0 [1.3 | 1.5 | o.14 |o0.18 | 8.2
_Kmep 0.36 | 0.14 [0.23 | 0.32 | 0.18 | 0.07 | 0.18
_lames ' 8.6 9.4 |9.6 88 |44 |70 14.0
Mg me. 5.3 | 4.9 4.9 ] 4.2 4l 2.3} 28 5 40
|t e ' 0,79 | 0.37 {0.20 ] 0.15 | 0.90 | 1.12 | 0.7
| ppm 18 |21 | |2 b o
___N;'/é; 0.14 PL - ol 0.09 | = o
Al 1,47 |- 0.59 | - b

Hp m.e.% i e 2! i &= - - -
}.-_-__ i

TEXTURE AND EXCHANGEABLZ BASES

_Sand 25 PR T 59 | 47 47
fy - PERETER T T AR
ity ¥ 33 165 168 LA L i
. Plass oL 10 VI sor | 8ok %
|_CE.C. mee.sl PR 28.6
il 19.6- | 25.2 |33.6 | 25.8 | 8.4 \%4 - Lot
L6 2.5 7.0 | 9.1 [8:9 |57 "Lo.6 |06 |34
L~ e 0.9 | 0.5 [0:8 0.7 | 0.5 |03 . i
| 18 ne.% 0.65 | 1.90 [2.00 | 2:0 0.25_;. 0uc0 4,105
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Field Designation AUGER AUGER AUGER
s No, 6 No.7 |¥o.8
#ab. Ho. | 3036 po37 |3038 |3033 [3034 |3035 | 3030 [3031 |3032
Depth (cm) 0-30 [30-80, 80-90 [0~30 |30-66 | 60-70| 0-40 }40-80 | 80+
AVAILABLE NUTRIENTS
6.8 | 6.9 |65 |69 |74 |75 'If-'! 6.7 | 6.7
0.18 [0.14 |o0.18 |0.50 [0.62 |0.65 |0.08 [0.04 | 0.48
1.30 [0.86 |0.52 |0.75 [0.52 [0.50 [1.44 [1,08 | 0.92
5.2 |tie ~lrzvlszbas | e seifae] 2e
2.5 |28 [2.4 f33 |26 ] 28 | 35| 3.3] 2.8
0.57 | 0.64 |o.e5 |o.62 | 0.57] 0.54| 1.08| 1.03 0.62
16 | -4¢ o 15 16| 21 20| 20
C.16 - - {o.16 - - 0.21] = -
0.87 > o T » I e e B 1 S 4 (g
TEXTURE AND EXCHANGEABLE BASES'
"2 23 |37 ol b o e i i« R 8
18 20 14 20 16 20 22 24 22
57 57 | 49 45 a5 | a3 |5 |57 |97
c o }o g-sdlgdigre o fo 140
18.0 | 15.2 | 14.3 | 18.0 | 14.3] 143 | 22.0 | 17.0 | 15.6.
64 | 5.2 1356 |68 |84 64 |74 | 52] 44
53 |t Ptrofee | 2}ty Jaa i as) 2.0
2.5 1 1.5 109 . o4 .| 1.0}10.9 } 2.9 7 1.7
0.25 | 0.20 |vrace | 0.80 | 0.65/ 1.05 | 0.25 0.65 |0.40
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Pield Designation | AUGER AUGER | AUGER |AUGER it B

- . Mo, 9 _No,10 I No.11] Wo 12] | Fe.13°.
o 3027 [B028 | 3026 3026 | 3025 3024 | 3022
Depth (cm) 0-40 W0-70 [ 70-90| 0-30 |0-30 [0-30 [30-40} 0-40

I

| AVAILABLE NUTRIENTS

e 6.5 (67 |69 | 5.4 [5.7 5.8 | 6.7

| Ta n.e.5 0.06 10.10 | 0.18 | 0.14 |0.82 [0,34. | 0.28 | 0.27
K me % 1.18 | 0.72 | 0.46 | 0.57 |0.48 |0.75 | 0.72 | 0.82
Ca m.e.% 6.2 | 4.8 | 4.8 3.8 6.4 13.0 | 2.0 8.0
Mg m.e.% 3.5, 13.4 5.5 2.8 4.0 |3.6 | 4.5 3.0
o m.e,% 0.76 | 0.76 | 0,57 | 1.10 | 0.9 [1.16 | 1.83 | 1,02
ppm 19 18 20 14 20 16 28
N7 0.18 e - 0.15 | 0.14 }0.20 - 0.19
o 0.98 | - - | 1.4 0.65/1.55 [ - 1.47
Hp m,e.% i 2 o 0.9 - = g

TEXTURE AND EXCHANGEABLE BASES

Sand % 27 29 29 39 43 - 154 45 53
811t % - 24 22 22 28 16 120 18 22
Clay % 49 49 49 33 41 29 37 25
Class c c ¢ CL c CL CL SCL
C.E.C. m,e.% 25.4 | 21.4 | 20.0 | 21.4 |20.0 119.6 | 21.4 | 21,4
Ca m.e.% 8.0 | 7.6 | 84 | 48 |11.6 [4.0 | 3.8 | 7,6
g, m.e.% 1.8 - | ¥y il 049 ' 138 - 194 88442
K m.e.% 1.9 | 1.3 | 0.9 R0 1¢3 1. 1.1 1.5
Ya m.e.% 0.80 | 0.55 | 0.55 [ 0.49 [1.0 [0.80 1.45| 1.14
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Field Designation| AUGER AUGER AUGER
No,14 No.15 No,16
lab, No. 3019 3020 ! 3021f 3017 |3018 | 3015 [3016
Depth (cm) 0-30 [30-60 | 60+ | 0-40 ]40-50| 0-35 135—50'
AVATLABLE NUTRIENTS j

M 1:1 T.2 | 80N 7.8 {807 L5 | 5.8 "5.8
Na m.e.% 0.22 | 0.16 }0.12 |0.12 |0.14 |Tracel 9.06
K m.e.% 1.44 11,08 |1.30 [1.56 |1.32 |0.34 | 0.22
Ca m.e.% 10.6 9.4 3.4 [10.8 |6.0 1.2 | 1.4
lig m.e.% 4.6 [4.5 [3.8 4.0 l2.6 0.6 | 1.9

| o w.e.% 1.03 | 0.40 |0.36 ]0.94 [0.86 |1.00 | 1.25

' ppm 90 48 32 120 |21 9.0 | 12.0

% 0.22 i TS 0,147 | =

1 C% 1.61 - - 197 |- .38 | -

- Hp m.e.% - = o - - 0.9

: n

' TEXTURE AND EXCHANGEABLE BASES
Sand % 23 | 21 13 49 43 53 47
8ilt ¢ 28 34 18 22 24 10 12
Clay ¥ 49 45 69 29 33 37 41
Class c ¢ ¢ SCL CL sC c
C.E.C. m,e ¢ 28.6 |21.4 | 18,0 | 24.0 [18.0 | 16.2 | 17.0
Ca me, % 11.6 |11.6 | 7.2 | 10,0 |8.0 | 2.0 | 2.8
Mg, m.e, ¢ 352 PR AR B 48] O 08
K me, 4 2.5 1.9 $2,2 126 122 1068 1.0.5
Ya e, %  0.65 | 0,65 | 1.25 | 0.6 0,80 | 0.40 | 0.65 -
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Held Designation | AUGER AUGZR [ aveer
No.17 No. 18 No.19
lab, No. 3012 | 3013 [3014 |3009 |3010 |3011| 3006 | 3007 | 3008
| Depth (cm) 0-30 30-60 | 60-65 | 0-40 | 40-90 | 90+ 0-20 {20-60| 60-70
AVAILABLE NUTRIENTS
phi 1:1 5.7 5e2 5.5 6.7 | 6.5 16,7 B TR 7.8
Fa m‘e‘% 0018 0-18 0-14 0-14 oam : 0.08 0.18 0.46 0066
Ene. % 0.84 | 0.54 |0.28 |1.42 |0.74 [0.69| 0.80 [o0.45 | 0.3
(2 me, % T a.4 VI K M R PR T LR R
g e, % 2.6 2.0 2.2 3.6 2.3 2.4 | 3.6 5.1 4.3
B me, % 0.56 | 0.32 fo.82 [0.80 |0.5¢ |0.32| 0.70 |[0.80 | 0.72
Ppn 17 12 12 20 17 18 20 16 18
3 0.99 I & " 0,25 | - 5 0.19 | = %
0 1,64 |ow - T “ 1.18 |- -
i me, % - 0.5 1.3 - - - - - -
TEXTURE AND EXCHANGEABLE RASES
i Sena 25 LI SR T R I 1 o L A Y 45
Sl ¢ 18 16 34 22 16 16 28 14 26
flay % 57 65 37 49 65 65 235 |45 €
Clagg c c CL c c c SCL ¢ CL
cIE.C. m.e.ﬁu 22.8 19.0 1'9.0 29.4 20.6 18.0 28.6 36.2 16-6
Ca D.e, % 6.0 3,2 3.2 10.0 6.0 6.4 9.6 12,0 6.8
%, m.e, ¢ 2,1 G ile e law  Hye- oo e faly
Km.a. % 1.5 1;1 0;7 12,2 1.4 1.2 1.1 0.9 0.5
Ba m.e! % 0-55 0.65 0.80 0055 0.80 0.09 0.80 1'05 1'34
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Held Designation | AUGER AUGER AUGER | AUGER
| No.20 No. 21 No.22 | No.23
|l 1ab, Yo, 3004 | 3005 [ 3001 | 3002 | 3003 | 3000 | 2998 |2999
Depth (cm) 0~30 30-50 | 0~30 | 30-50 | 50+ 0-30 | 0-30 |30-50
AVATLABLE NUTRIENTS
i J Y 6.8 6o 8 505 1158 |} 1608 | GG AR BB T 60
. Wt me.% 0.22 | 0.21 | 0.46 [ 0.73 | 1.26 | 0.14 | 0.14 | 0.21
tno.% 0.48 | .056, ["Di80: | 0ekbi | Dush: | Dite | iaatr T Gitn
s ne,% 5.6: | 3.8, £ m2s |'Sisi Loaa §u6i [eer Fas
e ne. 341 3.0 [ 4.0 |49 |58 |28 |23 |28
Wb n.e.% 0.60 | 1.00 | 0.66 | 0.50 | 0.25 | 0.88 | 0.88 ' 0.72
Am 13 14 12 14 TV 1Y) 10 13
T 0:22 | = # 0,18 | 0u14 | =
- 178 | - 172 | = HHGEE 2 R b
| ;' i m.e.% & - 1.5 | 2.2 - - - -
b | TEXTURE AND EXCHANGEABLE BASES
- Sand 7% 47 49 31 27 29 53 39 37
e 24 22 20 16 14 24 24 18
| Clay 29 29 49 57 57 24 37 45
] Class SCL sct | ¢ c c L CL c
W, o, 16.2 | 18,0 | 38.2 | 41,1 | 45.6 | 15.2 | 21.4 | 24.0
% e 6.6 |44 |1356 |15.6 |32.4 |4a |60 | s
'8 B.e,% 1.5 1§ &8 ] Ty Las [isan [law |2
e 0i8.. o §ra: [ Lise [iosns | os: | o
e n,o o 0.25 | 0.65 | 0.60 | 1.00 | 1.45 | 0,49 | 0.25 | 0.25

———
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Al Field Designation | AUGER AUGER | auczr | avcmm
No. 24 No.25 | N0.27 | No.28
et v 2996 | 2997 | 2995 | 2994 |3046 | 3047 | 3048 | 3049
| Deptn (cm) 0-30 | 30-60| 0-8 |0-30 |0-30 | 30-60 | 60-100{ 100+
' AVATLABLE NUTRIENTS
M 111 5.6 5069, | .54 |64 |76 }7.9 |85 |87 |
b m.e,% 0.35 0.42 | 0,20 | 0,28 | 0,18 | 0,12 | 0.14 | 0,14 I
L me.% 0.20 0.14 |- 0,19 | 0,90 | 1.86 | 1.52 | 2,00 | 3.20 :
la m,e.% 0.8 0.4 0.8 6.60 | 8.4 542 9.2 9.2
e e % 1.3 1.3 1.4 | 3.1 6.0 | 5.1 | 7.4 |82 '
A o ne.% 0.90 | 0.68 | 1.50 [1.02 [0.96 |o0.85 [0.9 [1.66 = |
e 8 9 9 16 26 26 28 27
% 0.16 | = | 016 fo.19 |o0.20 |- - -
% 1.24 - 1.55 | 1.69 | 1.5 | - - -
T B m,e.% - - 23 - - - - -
; TEXTURE AND EXCHANEABLE BASES
] Sengy 37 45 37 37 27 21 19 |19
o st 30 22 18 18 24 22 20 18
O oa 33 LR LR e T R e
W 0100 oL CL ¢ ¢ c ¢ C c
S CE.C. me.% 18,0 | 14,3 | 16,2 | 21.4 | 30.2 | 24,0 | 24.0 | 22.8
Ca m,e,% 2.0 1.6 | 6.0 !6.8 |12.8 | 12,0 | 16.8 | 17.4
%, n.e.% 0.2 0.5 ! Trace | 1.9 | 3.5 1.6 | 3.5 6.1
K me,o 0.3 0.3 0.2 1.2 2.8 2.9 3.9 6.4
Ya m,e,% 0.6 0.8 0.34 | 0.65 | 1.80 | 0,25 | 0.35 | 0.25
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Field Designation | AUGER- 3 AUGER | AUGER AUGER
' No.29 No.30 | No.31 No.32
leb, No. 3050 13051 | 3052 | 3053 | 3054 | 3055 | 3056 3057|
Depth (cm) 0-30 30-60 | 60+ 0-8 0-15 | 15-20| 0-30 30-44{
AVAILABLE NUTRIENTS
pE 111 5.5 5400 s hme 5.8 [eidld 58 T 6s
V& m.e,% 0.86 1.20 | 1.34 | 0,14 | 0.08 | 0.12 | 0.08 | 0,12
£ mie.% 0,60 |0.28| 0,18 | 0.68 | 0.28 |o0.12 ] 0.24 | 0.34!
Ca m.e.% 9.6 10.0 | 10,0 | 2.4 4.4 1,2 3.6 3.0
Mg m.e.% 4.6 4.9 4.7 2.8 2.0 0.9 2.5 2.8 .
i me,% 0.54 0.20 | 0.15 | 1.09 { 1.03 | 1.06 | 0.81 1.35'
ppm 16 16 17 10 12 6 9 L
5 0.17 | = = 0.16 | 0,19 1 0.14 | 0,18 | -
0 1.6 T Fe & 1.55 | 1.55 | 1.29| 1,58 | -
Hp m.e.% 7% 2.5 - - - 3.0 - -
TEXTURE AND EXCHANGEABLE BASES
Sand % 19 17 19 57 35 39 47 63
Silt % 12 8 10 16 30 24 24 4
Clay% 69 75 7 27 35 37 29 33
Class c c c SCL CL SCL SCL | SCL
C.E.C. m,e, % 51,0 55.8 | 52.8| 18.0 ] 27.0 | 22,8 | 23.4 | 19.6
Ca m.e, % 19.6 ?4‘,0. 25.2 | 4.4 8.2 3.8 6.0 4.8
¥, me, % 5¢5 . ST 1. 7.201 0.8 2,1 |Trace | 1.4 0.8
K me, % 1.5 $;2 0.9 1.5 0.9 0.4 0.8 0.9
Ya m.e, % - 2.0 3,10 | 3.10] 0.55| 1.05 | 1.05| 0.40 1.ooio.sj!
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AUGER -

Field Designation AUGER | AUGER
No.34 No.34a| No.35
| lab. No. 3059 13060 13061 | 3062 (3058 [3063 [3064 | 3065 | 3066
| depth (om) 0-30  [30-80 |80-120] 120+ [0-8  Jo-30 [30-60 | 60-80] &0+
AVAILABLE NUTRIENTS

| pE 1:1 5.8 4.9 4,8 14 8.3 6.5 7.5 6.2 4.9
la m,e.% 0.26 0.14 0.14 : 0.18 0.20 0.18 | 0.10 Trace| Trace
K m.e.5% 0.68 | 0.54 | 0.36 | 0.22 | 0.42 | 1.08 |-0.80 | 0.61 | 0.14
Ca m. e 5.2 1.0u4 1 0.2 1Trece. ) 22.0.0] .88 fieti b ti2 i Rinee
g m.e.% 2.8 1.3 1.1 1.3 6.6 4.4 3+3 253 1.6
¥ m.e,% 0.67 | 0,62 | 0.36 | 0.22 | 0.43 | 1.22 | 0.54 | 0.52 | 0.68
o 15 9 10 12 50 45 20 7 6
72 0.15 | = - - 0.30 | 0,21 | - - -
0% totd L w A “ 2.62 | 1.64 | - - -
5 m,e.% - 2.9 2.8 4 2.7 B - - - 2.0

TEXTURE AND EXCHANGEABLE BASES

Sand % 23 21 15 11 51 1 11 11 15
811t % 14 12 12 12 26 28 18 10 6
Clay % & | 67 73 7 23 61 7 79 70
(lass c ¢ C c SCL c c c c
C.E.C. m.e.% 27 22,0 | 20,0 | 19.6 | 25.5 | 34.2 | 23.4 | 18,0} 18.0
Ca m,e,% 6.8 2.4 2.4 2.2 21,6 | 14.8 11,6 5.5 2.4
g, m.e.% 0.3 0.9 0.8 0.5 2.5 1.2 0.7 0.‘9 0.2
£ m.e,% BU S B 1% T D G - Al W R LY AL W TR e S
Y2 m.e.% 1,05 | 0,40 | 0.40 | 0.49 | 0.94 | 1,00 | 0.80 | 0.25| 0.20]
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Field Designation | AUGER AUGER
i No.36 No.37
lab. No. ! 3067 (3068|3069 |3070 | 3071 3072 | 3073 | 3074
' Depth (cm) 0-40 | 40-90 90-120| %20+ | 0-30 [50-60 | 60-80 | 80~100
AVATLABLE NUTRZENTS
: ﬁ 1:1 607 7.4 I 606 5.1 6.6 T4 6.5 5.2
Na m.e.% 0.04 0.04 | Trace| Trace| 0.08 Trace | Trace | Trace
B Kn.e.% 1.30 [1.000.96, 0.34 | 1.52 | 0,92 | 0,62 | 0.32
' Ca m.e.% &8 48 N3 Trace! 8.4 | 5.2 1.8 0.6
W % n.e.% 4.4 159 12841 47 1 4k 1B il s 443
M m,e.% 0.98 |0.72| 0,46 | 0.46 | 0.70 | 0460 | 0.84 | 0.54
ppm 40 14 |8 8 58 16 7 6
e 0.23 { iy = il 0.22 | = « i
4 1 i
o % 2 |- |- i 1,89 1% & B
Hp m-eo% - - el 109 i 1 &7 0.7
TEXTURE AND EXCHANGEABLE BASES :
| Sand % 15 11 |19 19 15 1 1" 1
. |
i 8ilt % 24 34 20 4 26 20 12 8 :
Clay % 61 55 | 79 77 59 | 69 77 81 |
1 Class c c c c c ‘'g c c
4 C-E.Co me.% 34,2 | 24.8] 18.0 | 18.0]| 35.2 | 27.8 | 20.8 | 19.0
- e nee.% 17.6 | 12,8} 6.4 | 2.0 | 16,6 | 15.0 | 7.4 | 4.2
i“\.ME__m'e‘% 2.2 1-7 1-2 TZ‘Oﬂ 2°0 1'1 1.2 0.9
. 2.4 1.7 1.1
(K m.e.% | 2.9 2.4 | 2.3 0.9 3.4
' N . 1.0 0.25 0.75
\:_lnoao% 0025 l_ 0.80‘ 0.20 0015 ; 0.% 5
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Field Designation | Auger | AUGER|AUGER | aucER| AUGER AUGER
! No.38 | No.39| No.40{ No.41 No.42
lab. No, 3075 3076 | 3077 | 3078 | 3079 | 3080 | 3081
|| Depth (cm) 0-30 |0-8 0-30 |0-30 | 30-90 | 90+ 0-30
AVAILABLE NUTRIENTS
p 1:1 7.3 5.5 , 6.8 | 6.6 5.3 4.9 6.8 %2 5.3
Na m,e.% Trace | 0.06 0.26} Trace | Trace | Trace| 0. 1.'5 0.08. Trace
K m.e.f 0.0 | 0.36 0.96} 1,22 0.64 | 0.25 1.14 1,00 | 0.50
Ca m.e.% 7.6 | 0.8 6,0 4.8 | 0.6 | Trace| 5.0 | 1.2 | 0.2
g n.e.% 5.8 |- 1e8 LBl BB il ch AP i P BB e
M me.% 0.63 [ 0,90 | 0.72 0.78 | 0.56 | 0.36 [ 0.B4 | 0.86 ; 0.46
16 4 20 | 10 6 6 16 8 4
0.24 0.14 0.20 0019 - ;i 0.21 - -
2.82 1-29 1.ﬁ 1.41 - - 1.58 - ;oo
HP mo_ﬁo% - 0.7 - - 0-4 1.0 - l_ - 1!1
TEXTURE AND EXCHANGEABLE BASES
. 1 11
Sand % 47 51 31 15 11 11 19 4
8
Silt % 20 28 24 28 12 8 24 8
| Clay % 33 21 45 | 57 77 81 57 il 81
| Class SCL SCL c ¢ c c c c
' C.E.C. m.e.% 28,6 | 18.0| 27.0| 24,0 | 18.6 | 16.21 26,2 | 20.8 | 17.0
\_‘Ei‘m.e.%' 13.6 | 2.4 12.4] 11.0 | 4.4 2,2 12,0 | 7.6 3.2
lg m,e% 2.7 1.3 0.7 | Trace| Trace| 0.9 0.7 0.4 0.2
:\E-E:Q-% 2.2 1.0 2.4 2e% I 1-7 036 2.6 2.4 1.4
(e n.ef 0.25 | 0.94{ 0.75] 0.15 | 0.15 0.55. 0.55 | 0.40| 0.25
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Field Designation AUGER | AUGER
N0-43 N°o4-4 30045
Lab, Ne. 3084 3085 3086 3090 3091 3092
Depth (cm) 0-40 | 40-60| 60+ | 0-30 |o0-40 | 40-60
AVATLABLE NUTRIENTS
ﬂ 1:1 5.9 5.7 5.7 600 6‘9 ‘5'3
Na m,e.% 0.22 1.16 1.52 Trace | 0.06 | Trace
I
K m.e.! 0.40 0.08 ! 0,08 | 0.04 | 0.82 0.24
Ca m.e.% 4.8 8.0 8.4 3.4 6.0 0.4
Mg m.e.% 3.7 4.7 4.6 1.9 4.6 1.8
My m.e.% 0.90 | 0.24 | 0.12 1.10 } 0.95 | 0.61
ppm 4 6 i d 12 18 10
N7 0.15| = - os22ons =
C% 1.56 | = - 4.49 | 1.97}| - |
Hp m.e.% " - - - - 2.8
TEXTURE AND EXCHANGEABLE BASES
| Sand % 27 19 23 43 35 23
8i1t % 36 16 16 20 20 20
___Clay % 37 65 61 37 45 4
Class CL c C CL C C
e ———
C.E.C. m.e.% 27.0| 46.8 52,8 | 21.4 | 28.6 17.0
Ca m.e.% 10.4| 23.4 26.4 19.8 12.6 342
e —— "
Mg m.e-% 6.5 9.5 1.5 2.4 1-2 007
K n.e.% 1.0 0.4 0.5 0.9 1.9 0.7
I ————
Na m.e.% 0.5 2.95] 3.65] 0.20 | 0.80] 0.15




Field Designation i

Lab, No.

Depth (cm) 0-40 140-90 | 90+ 0—30' 30-60 | 60+ | 0-30 30~60
AVATILABLE NUTRIENTS
P 1:1 6.9 7.7 7.6 7.8 |58 5.9 6.8 5.4
Na m.e,% 0.08 Trace 0.06 0.04 |0.04 0.04 0,08 Trace
K me.% 1.32 11,25 | 1,36 | 1.18 |1.04 | 0.66 | 0.96 0.30
Ca m.e.% 84 1N P 6 b 128 itid | 0s6 ) 2E 0.8
Mg n.e,% 4.6 3.4 3.7 6.4 ‘2.9 3.0 5.2 2.0
M m.e,% 0.96 ]0.62 | 0,50 | 0.88 |1.00 | 1.03 | 0.86 0.79
32 21 | 2 26 |1 15 18 9
- | 0.18 |~ - 0.25 |~ - 0.24 |-
1.50 |- 2 2.33 |- . 2.88 |-
Hp m.e.% - i .- - - - - 2:5
- TEXTURE AND EXCHANGEABLE BASES
B swa g 25 | 19 | Fora | Lstd Loyl L st ey 35
N ... 1 20
f Silt % 24 16 12 24 .12 12 2
45
i1 Clay % 53 65 3 | 45 e 45 37
g Class c c c c ¢ c CL c
L C.E.C. m,e % 29.4 | 21,4 | 20.8 | 35.2 | 26,2 | 21.4 | 34.2 23.4
§ i.._ ca m'e'% 16-8 13.4 10.2 21q6 4-4 4.2 15-0 348
| Y& ne.% 14 |22 |26 | 1.5 )05 he  LB.T _ |Siee
L Kme% 2.9 2.9 3.3 2,7 | 2,6 1-1 2.4 0.8
L Ya m.e.% 0440 | 1.05 | 0.25 | 0,40 0.65 | 0.35 | 0.40 |0.15
| e




| Peld Designation

lab, No,

3102 3103 3104 3105 |[3106 3107 3108
4 Depth (cm) 0-30 130-70 ) 70+ | 030 {30-70| 70+| o8
AVAILA.BLEINUTRIENTS
54 | 56 |59 [57]|59 |59/ 53
0,40 | 1.08 | 0.62 | 0.50| 0.14 | 0.08] o0.12
0.43 | 0.32 | 0.08 | 0.04 | 0.98 | 0.42] 0.97
1.6 | 4.4 | 34,0 | 36.0([ 88 | 2.4 | 4.0
15 | 33 | 1.6 | 2.4 | 4.4 | 3.0 | 3.2
0.27 | 037 | 0.01 | .ot | %at4 | 0.81] 1,14 0
12 16 23 21 | 25 2 129 i
0.23 | - - 046 = - | o |
R e T e J
1.5 = E - 1 - R g ) i
" TEXTURE AND EXCHANGEABLE BASES B4 i
3 29 25 3 | 23 27 21 -f
40 10 18 44 | 24 20 28
29 61 57 53 | 53 53 51
CL ¢ ¢ L | ¢ ¢ ¢
27 36,6 | 34,2 | 20.8] 37.2 | 37.2| 40.2
4.8 15,6 | 11.4 | 5.4 | 13.8 | 14.4] 10,6
,4\;}.3.% 2.2 | 0| 04 | ak .61 221548
r x,.,.,;:, 1.0 1e2 1.4 0.9 | 1.3 1.2 1.8
Ya m,¢,% : 0.85 | 1.14 | 1.95 | 1.00] 2.20 | 1.95) 1.1
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.|| Field Designation | AUGER| AUGER| AUGER| AUGER | AUGER |
l No.51a No.52 | No.53| No.54 | No.55
I:.'i] Lab. Fo. 3109 13110 | 3111|3112 | 3113 [ 3114 5115 | 3116
| Depth (cw) 0-30 | 30-60} 0-15 |08 Jo-15 Po.soh 60+
i v >
| E AVAILABLE NUTRIENTS
| M 1:1 5.6 5.1 6.3 5.7 | 6.1 5.9 5.8 %2
£ ,"l Na m.e.% 0.14 [ 0.12 | 0.33 ;0.24 | 0.36 | 1.50 | 1.86 0.18
-
LK m,e.% 0.24 ) 0.10 } 0,50 | 0.08 | 0.18 | 0.16 | 0.20 0.62
) L Ca m.eg% 0.8 0.20 : 4.4 0.8 3.0 8'4 ?'4 2.2
,( Mg m‘e‘% 300 1.5 j 3.1 2.1 2-5 3.6 4.4 2.9
L Mn m.e.% 0.48 | 0,55 | 1.08 | 0.92 [ 1.17 | 0.22 | 0.08 1.58 {
5 L 25
i ppm 18 18 25 16 15 19 24 14 I
Lt |
o e 0.26 |- 0.29 | 0.26 | 0,19 | 0.22 ; = -
=y
| C% 2,62 1 2,68 | 2.53 | 1,81 1.35- | - -
L Hp m.e.% s 2.1 = - - - - -
i .
l TEXTURE AND EXCHANGEABLE BASES
.' 8111: % 18 28 12 22 18 28 16 16
/ Clay % 55 45 25 37 21 41 61 56
Class c c SCL CL SCL c c c
| ‘ C.E.C. m.eufb 34.2 | 43.2| 24.8 | 24.8| 20.8 | 43.2 | 57 60,0
__Ca me.% 9.0 | 16,0 9.2 | 4.2 | 3.8 | 15.6 | 30 34.8
Y mo.% 4.7} 0.5 | ‘67 E Outi 1020 LL 6k ) 7.5
| K me.% 1.3 1.3 2.5 2,0 | 2.5 1.4 1.2 1.0
N
| Na m.e% 1,05 | 1.55] 0.35 | 0.25] 0.65 | 1.00 | 2.40| 3.45

— e e———




Field Designation riy 1' ‘ PIT 13 s p]_’T ;a ’
| lLab. o 3124 | 3125 | 3126 | 3127 (3128 | 3129 3130 3131 '-[r
Depth (cm) 0-10 | 10-50|] 50+ | 0-20 |20-40 0_:2_0__ 20-70 | 70-1;“
AVATLABLE NUTRIENTS |
pH 1:1 6.2 7.2 7.6 &6 1 6.4 5.6 6.8 |7.3
Na m.e.% 0.08 | 0.12 | 0.45| 0.24 [0.20 | 0,28 | 0.24 lo.os |
K me.% 1.85 | 0.52 | 0.42 | 0.38 ! 0.24 Ho.4a 0.26 {0.74
 Ca me.% 2.4 3.8 1 44 L 34 156 13 5.2  12.4
_ Mg m.e.% 1.44 [0.68 ; 0.75 |} 0.75 ;0.74 | 0.66 | 0.67 [0.56
3 M m.e.% 18 43 4 29 | 31 30 36 15
 Ppm 0.12 - - 0.16 : - 0.19 - -
i | 0.87 | - - 137 | - | 0.18 | = -
L__Hp m.e.% | |
j| TEXTURE AND EXCHANGEABLE BASLS
| Send % o5 fos Lwj | Ml lenit s Ol s '
| Silt % 40 20 22 38 28 22 32 10 ,
]iay % 37 57 61 45 37 165 49 |®B :
[dlasa CL c c c CL i C ] C ¢ _i_
th.E.c. m.e.% 47.7 {504 | 47.7 | 208 1197 | 1442 | 20.8 15.9
§ Came.f LA kol S Mo bl § Kot 80 3 bt s
J__mﬁ, m.e.% 19:2° 11644 1 15:4-3-3,5 2.9 ;1-5 0 i _I
J&.e.% 1.3 1.0 1.1 1.6 1.0 ]o.3 2ok | 4ok
’“_Ifjn_m.e.,ezi 1.25 |2.65 | 3.40 | 0.52 }0.35 10.55 0.29 [0 22 '
!




g——

. Pield Designation} PIT PIT '_ J PIT | |
. |26 5 B 34a |
| Lab. No. T 3135 | 3132 | 3133 | 3134 | 3136 | 3137 | 3138

| Depth (cm) } 0-30| 0-20 | 20-50 | 50+ | o‘-zoj 20-70 | 70-90 ’
| o
AVATLABLE NUTRIENTS |
R |
pH 1:1 6.1 5.4 5.5 5.8 { 8.0 8.3 8.4
Na m.e.% 0.12| 0.10 | 0.04 | 0.12 | 0.15 | 0.98 | 0.54 f
K me.% 0.83] 0.66 | 0.42 | 0.38 | 0.83 | 0.48 0.42 :
i i | i
Ca m.e.% e [I 2.0 12,0 T 2.6 V=3 2.0 !
e : |
Mg m.e.% 1.0 Vo2 .1 Hal 1.0 96 2.9 1.5 |
: 3 ! ! :
I'1 m,e.% 0.52] 0.52 | 0.48 ! 0.46 ; 0.52 | 0.70 0.52
- | ppm 23 14 20 | 16 14 | 18 14 :
- | t ! T
0 L 0014 ’ 0.19 - J b l 0.18 - -
I |
C% | 0.79} 1.64 @ - - 1.08 | - - |
| Hp m.e.% - l 4,0 i 2.0 -~ - - -
TEXTURE AND EXCHANGEABLE BASES
. | !
' v v
Sand % 35 23 15 19 | 23 23 35
| Si1t % 24 30 6 8 24 26 16 l L
. Clay % 41 | 47 79 o - 49 I
T
. Class + e C # C c C
| 2 2
L C.E.C. m.e.% 13.5] 25.0 | 50.4 | 50.4 | 29.4 | 40.5 | 30.4 5§
i | 1 !
{ Canes | 3.0 | 6.8 | 22.2 | 27.6 | 25.2 | 50,4 | 46.8 :
' T T T ,
Mg, m.e.% | 1.7 2.8 8.8 14,4 | 2.5 2.1 1.9 : !
K Jm.e.% W T SRR W e B 0.3 | l
; Ha m'a'% 0'65 0075 2-30 2-% 0.47 0.80 0-60
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| Field Designation | PIT | pIT ' PIT
| 3% 41 42
.'J Lab. No, 3139 | 3140 | 3141 | 3142 | 3143 | 3144 3145
| Depth (cm) 0-20 | 20-40; 0-35 | 35-110[ 110+ 0-30- 30—96
| AVAILABLE NUTRIENTS
- : ; _
- pH 1 6.8 |55 | 63 | 5.6 |47 | 6.2 §.2
P Ta n.e.f 1.00 1 0.95 | 0,44 | 0.48 | 0.69 | 0.12 0.08
K me 0.42  0.32 1 0,62 | 0.50 | 0.33 | 1.20 0.82
Ca m.e.% 542 5.0 5.2 ! 4.8 1.2 6.8 2.2 [_“
Mg m.e.j 2.9 2.8 2.9 ( 2.6 3.6 ! 2.6 1.8
i M, 8% 0.72 | 0.40 | 0.28 | 0.63 | 0.66 f 1.20 0.72
r-mapm 15 j 13 17 12 15 13 8 _!
| Ik L IRTES 0.16 | =~ - 0.18 - |
[_ Co 1.14 | - 1.70 | = - 1.64 - EL
,{ Hp mee.% - 2.4 e & 2.0 pe 1.7 |
l TEXTURE A'D EXCHANGEABLE BASES ;
. F Send % 43 45 15 11 15 23 15
h__“S'ilt % 22 18 22 10 8 18 14
| Clay % 35 39 63 | 79 77 59 7
MClaas CL -'_CL c C 1' C ( C l
| C.B.C. m.e.% 19.'7 17.8 17.8 12.8 | 12.4 19.7 16.8
_ Ca m.e.5% 12.0 10.4 6.4 T.4 4.8 11.6 7.-2__"}
r___ Mg, m.e.% . 3.4 3.5 2.4 1.4 | 3.0 1.9 1.8 i
b -K m.e.% 1.8 0.8 1.1 | 0.4 0.2 0.8 0.2 %
_ Na m.e. 0,31 | 0,29 | 0.45| 0.45 | 0.15}| 0.75 | 0.80 J'

T,
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Fje1d Designation PIT ; PIT i, PIT i
F 43 | 47a 50 ]
Lab. No. 3146 | 3147 3148! 3149 | 3150 | 3151 3152 |
Depth (cm) 0-20 | 20-60 | .60+ | 0-20 | 20-44; 0-20 20-40 |
T 1
AVAILABLE NUTRIENTS
pH 1:1 P 6.0 | 5.9 | 5.4 | 5.6 P St t
_ Ya m.e.f 0.12 | 0.44 | 1.12} 1.82 | 0.18] 0.12 | 0:33 l f |
K m.e.% 0.92 | 0.46 ; 0.28] 0.22 | 0.26| 1.75 o.18 | '
Ca m.e.% 2.2 9.2 13.6'. 15,2 | 1.6 b 15 - 0.8
IIIII ¥z m.e.% L (i A e b MO 2050 . 3 IO e
I mee.f | 0.98 P -¥.32 o.az_i 0.26 | 1.00} 0.98 | 0.93 E
__ppm = 15 20 l 29 10 17 E 10 E h
*mI;?/'é ' 0.13 A p - 0.18 | = 0.26 E - i .'
b o e T 0.59 | - |
_ Hp m.e.% - - - J ¥ 1.4 £ = f
TEXTURE AND EXCHANGEABLP BASES ;
_ Send % T o I L e = 1
L siie R 114 b 20 24 30 1
_ Clay % T B i e 47 8
_____Class c .I C G-~ 0k | C c c i
__ C.E.C. mo.% 16,4 1 42.6 | 53.4f 16,8 15.00 32.8| 15.9 f ?-
__ Ca me.p | 12.2 { 18.4 | 26.4] 5.6 3.0 ; 10.6 6.4 ' 5 ;
| ¥ me.® i ' T T o 2.2 ;
| Ko 0t |0t |- 0u7 | te2 |- 0t~ 40y |
| Na m.e.% 0,60 | 2.00| 3.40] 0.40 0.491 0.70 0.55 |




Al
| Field Designation | PIT pr7 | f g
53 56
Lab. o, 3156 | 3157 | 3153 | 3154 | 3155| | |
Depth (cm) 0-10 | 10-40] 0-20 | 20-80 | 80+ | |
,I AVATLABLE NUTRIENTS
! .
1 : :
| pE 1: 5.4 6.0 | . 5.6 6.1 6.0
Na m.e.% 0.26 | 0,18 0.18 | 0,08 [ 0.08 ; ;
K me.% 0,38 | 0.24| 0.36 | 0.47 | 0.38 |
 Ca me. | 20,00| 1.2 | 2.0 | 80 | 2.8 | :
| Mg mee.% 2.7 | 1200 248 1100 1T | -
| Mo mee. 0.66 | 0.86 1,86 | 0.7 | 1.02
| ppm 39 8 3 145 ] 12 :
. | 0,12 | - 017 |-= is : g
o 0.76 | - NWet 15 |= :
i Hp m.e.% 1.8 at - - - e
| TEXTURE AND EXCHANGEABLE BASES |
Sand % 39 39 55 | 23 55 '
Silt% 16 24 | 16 32 12
| Clay % s |m |9 |5 |» |
E o c CL SCL ¢ | SCL j |
C.E.C. m.e.% 13.2 { 16,4 135 | 17.8 | 13.8
Ca m.e.® 1.4 | 5.6 1.6 1.6 1.2 |
9 Mg m.e.% 0.4 1 15| o8 | 09 | 05 1
3 K m.e.% 0.3 | 1.8 0.5 0.3 0.2
| Name.f " 0.45 | 00| 0.45 | 0.52 | 0.35]




SOILS OF KURAIHA ESTATE — THIKA :
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Well drained solls
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Y Reference
| ¥
u More than SR cm of dark reddish browi h‘l phinti e { Murram) #
| Py
40 to 90 cm dark redidish brown ( lay lu-fl'm plinthite (Murram) |
- some termite mounds

|

— -—t’ —
Moderately well drained solls _; ]

- Less than 40 cm of dark raddish Drown SEIay 0am Over plinthae

(Murram); some termite mounds 1
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N S e —
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Poorly drained soils |

3
X
- 30 10 80 cm of very dark grey brown =L¢m plinthite (Murram)

impeciod drainage . few termite moundss
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over plinthite (Murram)

h.
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40 10 BO cm of very dark grey brown
seasonally .water logged f

Addition

vl area |

Miscellaneous

- Rock Outcrop (Saft wiff) !
- Swamp and open water
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Main road
Track

Ratvway

Stream
Observation point with number

Boundary of Surveyed area

Termite mound
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