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(1) © SBUMMLRY

The Nyangombi Settlement.Scheme area, described-in’ this report,
is situated in the Mwinilunga district af Zambia's North-
Western Province. The area was surveyed-on a semi-detailed level
ine thel WOV el drgeasonssaa small survey of a limited areé on
the Western plateau was already surveyed at the end of the
1976 season. The sﬁrvey area is approximately 4518 ha in
extent., The purpose of the survey was to provide the necessary
data for the planning of the agricultural activities in the
Settlement Scheme. e .» 2 T,

The climate is strongly seasonal. Average annual rainfall
figures are about 1377 mm. The rainy season occurs from the

end o” October till April. June and July are the coldest
months. An‘averape O 1OHfrost days a year have been recorded.
The area "is bovered‘by a weil developed Miombo woodland, in
which some remnants of dry efergreen species occur. The dambo
areas have a grasslahd vegetation.

Before the start of the Scheme only in the Northern part of

the area some apricuiturél activities occurred on the Iighter
textured soils,‘They consisted mainly of semi-permanent
traditional agriculture with cassava as the dominant crop.

The Scheme area is now being divided into farms for emerging
permanent farmers.

The survey area is made up of two plateau areas separated

by a small stream. L large low lying area occurs in the Northern
centre part of the area. The a;érage summit level of the plateaus
ranges from 1400-1450 m. The plateaus have steep slopes towards
the deeply incised streams. The lithology of the area comprises
rocks of Kundeélungu and Lower Roan formations, mainly carbona-
ceous shales;:dolomites, quartzites and arkoses. The Nyangombi
river in the South is the most important source of surface :
water, although the height difference between river and plateau
level is rather considerable.

The distribution of the soils in the area is shown on the semi-
detailed soil map attached to this report. The dominant soil in
the area ds a deep, well drained, friable and porous red clay

soil with a sandy clay loam to sandy clay topsoil.
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These soils have very little -horizon-differentiation and are
very acid. (Ferralsols.) Their physical properties are good and
they occupy about 1750 ha on slopes of 0-=3% and about 800 ha
5n.slonc§ of 3-5%..Liming is essential when these soils-aré
continu&uﬁly being farmed. "

In the Northern part of the.Scheme more sandy and ﬁartly less
well drained soils have been found. ‘They are also chemically
very poor and need special care-wheén ‘opened up for continuous

farming.
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(a4 INTRODUCTION

This report presents the results of a soil survey of Nyangombi
Scheme, N.W. Province, carried out mainly in the field season
of 1977 by the Soil Survey Unit Ndola.

The Scheme is currently assisted by NORAD aid. The purpose of
the survey was to supply the Tlanning Office Solwezi with
sufficient soil and land capability data to carry out the
planning of the agricultural activities in the area concerned.
The site of the Scheme was already chosen before the soil
survey started. Some farmers had bheen settled already.

ifter completion of the survey a draft land capability map
was prepared and submitted to the Planning Section Solwezi,
Due to several circumstances the release of laboratory data
by Mount Makulu for the soils in Nyangombi has been very slow.
Compilation of the final maps and the preparation of this
report has therefore been considerably delayed,

On the steep plateau slopes (570 ha) red clayey soils are
present which are slightly less leached. The steep slopes and
their occurrence together with shallow soils make their
agricultural use less attractive.

In the lan? evaluation part of this report the soil units have
been grouped into land capability classes according to the
Zambian LUS system for rainfed agriculture. When using the
land evaluation data for Nyangombi, it should be remembered
that this Scheme is situated in the high rainfall zone of
Zambia.

In the surveyed area 49% consists of good arable land;

24 ,8% is moderately good arable land; 1.8% is moderately good
to poor arable land; and 18.1% is poor arable land. Some 5.5%
has been considered as grazing land while 0.8% is unsuitable
land. Crop suitability ratings are given for the soil mapping
units.

In the closing chapter some recommendations are given with

regard to the properties of the soils in the area.
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ik THE ENVIRONMENT

LOCATICN

Ln2

Nyangombi Scheme is situated in Mwinilunga District,
North-Western Province, about 25 km East of Mwinilunga
Boma and South of the main rcad between the Kanyama turn
off and Samuteba school (see fig. 1).

The area was formerly called Samuteba Schemes The Solwezi-
Mwinilunga road forms the boundary of the Scheme in the
North, the Kampemba stream in the West, the Nyangombi
river in the South and the Lwamitova stream in the East.
It can be located on the 1:50,000 topographical maps

nos. 1124D1 and D3.

The total area surveyed amounts to 4518 na.

CLIMATE

The nearest meteorological station for Nyangombi Scheme is
situated in Ywinilunga, some 25 km to the West. The
altitude of this station is about 1360 m which is about

the same height as the survey area. Detailed climatological
data for the Mwinilunga station are presented in table 1

a rainfall/temperature diagram is shown in fig. 2.

The climate in the area is strongly seasonal with a dry
gseason from May till Octcber and a rainy seascn from the
end of October till the beginning of April. Total annual
rainfall amounts to 1377 mm.

There is very little variation in the mean monthly tempe-
rature during the rainy season (19.7 - 19.80 C); the mean
monthly temperature in the dry season ranges from

15.7 - 21.4° C, June and July are the coldest months.

The average number of frest days is 10, occurring in May,
June and July.

Relative humidity varies from about 45-65% in the dry season

to about 75-85% in the rainy season.
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PHYSTIOGRATHY

Ll

The survey area consists of two plateau areas separated by
a small subsidary stream of the Nyangombi river and an
extensive dambo area on the watershed, In the N.W. part
a small tributary of the Kampemba stream is deeply incised
in the Western plateau. The area in general is Sloping
towards the South. Especially in the Southern half of the
area the plateau has rather steep slopes tcwards the
dambo's (over 5%). The altitude of the highest upland parts
is about 1400 m in the Western part and 1450 m in the
Eastern part; this is about 50-75 m above the level of the
surrounding streams and rivers.
The altitude of the vast dambo area in the centre of the
Schemevis APProx. 1380 m.
No detailed geological maps have been published for the
area. On the geological map 1:1.000,000 (1961), edited by
the Geological Survey Department Lusaka, the following
formations, both belonpging to the Kasanga series, are present:
a)bgggéglgggg, arenaceous facies, consisting of dolomite
and carbonaceous shales;
b) Lower Roan, consisting of quartzites, arkoses, shales,

dolomites and conglomerates.

During the survey a few cutcrops of 4ron-rich shales/
schists have been found. In general the weathering mantle of
red clayey material is rather thick. Outcrops of laterite
blocks are present especially on the break of slope towards

the streams and in the narrow dambo's along the streams.

VEGETATION AND PRESENT LAND USE

The plateaus are covered with a good, rather uniform stand

of Miombo woodland (Brachystegia longifolia, Julbernardia

well developed but not too closely spaced.

Some other trees recognized during the survey were:

— e S S  — ——— ——— — - o e S .
- e o — — — — — s e e o - ——
— o e . o o o o ——— - —— ——

names have been found; their local names were: Kapepe,
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Chimpepa, Mulema and muntikuni.wﬁomc of the above mentioned
trees are remmants of a dry evergreen forest in-this - -—remmer-
Miombo woodland.
Before the start of the Settlement Scheme the agricultural
sctivities in the area were mainly concentrated along the
Solwezi-Mwinilunga road, and in some patches with lighter
textured sonils further tc the South.
The l2and use type-of the region is célled by Schultz (1974)
'intermediate shifting/semi;normqnent cultivation system'.
In this traditicnal agricultural system many characteristics
of the 'chitemene' (shifting cultivation) have been
preserved althcugh cassava has become the main staple crop.
Together with cass~va, finger millet and maize are the main
crons in the area. The preference for the tuberous cassava
crop is rather extreme. Good research experiments on-
cassava growing have been carried out at the Mwinilunga

Research Station by De Boer (1977).

II. SURVEY METHODS
R ]

OFFICE METHCDS

Prior tc the fieldwork, aerial photographs, topographical

maps and old survey data were studied. Aerial photographs,

scale 1:30.000 (1968, nos. 712-714 and 797-800) , were used.

The quality of these vhotographs was good, although their
scale was not quite arpr}priate for this survey.

There existed 2 photo-mosaic for the area, but its scale
of 1:25.000 was not adequate to use it as a base map.

Instead a 1:10.000 enlargement of the 1:50.000 topographical

map has been used as the base map for field work.
411 aerial photographs were studied stereoscopically, before
going into the field, té delineate the major physiographic
sgiliuniteadssd oAL S1B] ot L3

The soil survey resulés’were plotted on the 1:10.000 base
map and 2 prelimin%ry land capability map was produced
which was sent to the Tlanning Section Solwezi.

For productiomvef the final map, the original.dféft wés
reduced+t&  1:$20 ;000 "secale . "The idfawine "of ‘the finél ﬁars
was carried out at the Cartho@rgﬂhid Séctionjof the

Land Use Branch in Lusaka.
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A semi-detailed s0il survey was carried out of a small
area on the Western plateau in September 1976; the rest

of the are¢a has been surveyed in October 1977. The survey
was done on a regular grid system using-the Scheme road

in the Western part as a base linej a S.W.-N.E. running
cutline served as baseline for the traverses in the Eastern
rart. Traverses were initially 300 m apart but it was soon
felt that 500 m distance would be.sufficient.in view.of.the
rather uniform soil distribution.

So0il augerings were carried out each 300 m. Traverse data
sheets wefg kept of all the soil augerings and other
observations (vegetation, rock outcrops etc.). Ail soil
augerings were done by hand till 90 cm depth or_shéilower
wherever an obstfuctive Tayer occurred. L total number

of 410-aumerings was made. For the main representative
soils, siteé were selected for profile pits. The sampling
sites are indicated on the‘srjl map annexed to this

report. The rits were 180-200 cm deep where soil depth
allowed. A total number of 14 pits was described according
to the FAG qudelines and soil samples were taken,

The method of continuous sampling of each horizon was used.
Analysis of the soill samples was carried out in Mount
Makulu Research Station. Methods of analysis are outlined
in Appendik 1 which alsé gives the full profile
descriptions énd the analytical data, In Appendix 2

guidelines can be found for the interpretation of the

AL THE SOILS

B2 FIELD METHODS
analytical results.
IIT,1 FREVIOUS WORK

On the schematic map accompanying 'Soils, vegetation and
afgricultural systens ‘of N.W. Rhodesia' (Trapnell and
Clothier, 1936) the Nyangombi area is represented as
'Northern Brachystegia woodlands on clay soils'.

The Land Use Tlanning Section in Solwezi carried out a
general land capr2bility survey of the area «in December

and January 1975.
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The map produced on a 1:25.000 scale only indicates the
broad land capability land types using the pre 1974

LUS classification. Neo indications of limitations

for the different units were presented and the map

has no legend. Reliability of this map is not known

as all the original survey data seem to have been lost

and no old traverse maps have. been found.

GENERAL. PROPERTIES. OF THE SOILS

The general pattern of the soils in the Nyangombi area
is mainiy determined by the parent material, geomorphology
and climate. The area consists of two sloping plateau
areas surrounded by rather steep slopes towards the
dambo's. In the centre, just South of the road, a ~
somewhat lower 1yiﬁg area with large dambo's occurs.

The déminant soils in the area consists of well drained,
deep, red clayey soils which are present on the gently
sloping plateaus in the Southern half of the area.

They are friable and porous and have a good micro—'
aéqregation due to considerable amounts of iron .

(hydr)oxides. Infiltration 2nd permeability are

" moderately rapid and these soils are relatively erosion

resiétant. L*ori‘zon boundaries are diffuse or gradual,
So0il structures are very weak., Théy are strongly
leached and show a very acid éoil reaction (pH

CaCl2 1eéé than 4.5). On the shoulders of the plateaus .
these soils are present on slopes from 3 - 5%, while on
the steeper sloves towards the dambo's %hey are associ-
ated with shallower soils and some rock or laterite
outcrops. ) 2 3

The N.N.E. ipart of the surveyvéréa has distinctively
lighter textured soils probably related to a somewhat
sandier parent material. The extensive dambo areas in this
part are. fringed by very light textured soils which are
moderately well to imperfectly drained. The slopes in
thispareasare-verysgentle (0-3%).

The dambo'g along the. river and the streams are rather
narrow and often scattered outcrops of laterite have

been found.
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The taxonomic classification of soils in Zamhia has been
based some time on the so-called 'soil series' concept.

However, during the last years this system has hardlf

basically done according to the series concept. However,
no series names have been introduced but the different

soils can easily be translated into series and.phases

IALIE A 5 AXONOMIC SOIL CLASSIFICATION
been maintained by lack of a soil correlator.
The grouping of the soils in Nyangombi Scheme is
whenever this becomes necessary.

IIT.L DESCRIPTION COF SOIL MAPPING UNITS

A general-description of each mapping unit is given
below. For detailed descriptions and analytical data of -=igg?
each sollinit the reader is referred to Bppendix 1.
Some differences existing between field textures and
labeoratory textures are probably due to insufficient
dispersion of the soil caused by the high amount of
iron (hydr)oxides.

The distribution of the mapping units is shown on the
semi-detailed soil map annex to this report. For the
acreage (in ha) of the soil mapping units reference
is made to table 2. It should be noted that, for the
land capability classes given helow, the soil
fertility has not been used to downgrade the classes
(see also chapter IV). Wowever, the Nyangombi area is

part of the hipgh rainfall zone of Zambia. .

o o ot = . ——— - = . = - T — —— — T ———— o —— - -

The scils in this unit are deep, well drained, dark red
clay loams to clays with a dark reddish brown sandy clay
loam to sandy clay su$face layer. These are the dominant
soils in the area and they occur as a very uniform cover

on the very gently sloping (0-3%) top parts of the plateaus.
The vegetation is a well developed Miombo woodland.

The soils have an ABC horizon sequence and are strongly
leached. The slightly stained surface horizon is about

G ONGE MRt ki Gl
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TABLE 2 - AREA (IN HA) OF SOIL MAPPINI UNITS AND -
CORRESFONDING LAND CAP:ABILITY CLASSES
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The horizon boundaries are gradual to diffuse. Soil
structure is (very) weak subangular blocky. Micro-
aggregation is good and rather stable due to conside-
rable amounts of iron (hydr)oxides. Average clay
content is about 30% for the surface layer and 45%
for the B horizons. In the topsoil organic carbon
levels are low and available phosphorus averages about
12 ppms Soil reaction (ph CaClz) is very strongly
acid (4t = 443) for the A horironnemd biydsstuy for
the B horizons, making liming essential when cropping
these soils.

Base saturation is very low and mostly less than 10%.
The GEC/100 gr clay is low with an average of 8 m.e.,
which is typical for a kaclinitic nature of the clay
minerals. Only some patchy thin cutans have been
observed in these soils. They are thought to have an
loseiicil hiorsizonh W

Five so0il pits have been described and sampled:

NWP 1/76 and 2/76, and NWP 12/77, 19/77 and 21/77.

Land Cavability Class: C1

Typnical LUS Code G =D BTN A et
A = -~ 10R/2.5YR3/6
Mapping unit 1s = 814 ha (18,1% of total area)

e e e = e o e - T G - T e > S = ——— e o — ———

Thelsanelsoilitas fundtilNbut "on sllopes of "B~5%+ I'n view
of the good structural stability of these soils there
is not much danger of erosion when cultivating these
soils. Proper cultivation and conservation practices
should however been followed as much as possible.

The soils with a sandy clay loam top soil are somewhat
more sensitive to sheet erosion. From the data of the
two soil pits analyzed in this unit (NWP 18/77 amd 20/77)
it appears that the soil reaction of the topsoil is
slightly less acid (pH from 4.8 - 5.6) and that also
the pH in the subsoil is slightly higher than in unit 1
(pH from 4.2 - 4,9), This may be due to the fact that

decomposed rock is present at shallower depth.

Land Capability Class: C2s
Typical LUS Code e D R D S
B == "10R/2:5YR3/6
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As unit 1 but moderately deep and moderately shallow

..over laterite gravel, In some places some small

outcrops of laterite blocks or some laterite gravel
on the surface may occur. These soils occupy a small
area. They have been found as islands in unit 1 and
on the break in the plateau slope towards the dambo.

No soil pits have heen described.

Land Capability Class: C24/C3dg
Typical LUS Code : 2/3 D F F (F)
By AOR/2VSYRT/6

Mapping unit 1ds - 55 ha (1.2% of total area)

e o e o T " —— —— " T - = - fva o - - e - - —

As unit 1d but on slopes of 3-5%, The extent of this
unit is very limited. They occur together with the

soils of unit 1s. No soil pits have been described.

Land Capability Class: C2ds/C3ds

Typical LUS Code : 2/3DFF (F) - L
B - - 10R/2.5YR3/6
Mapping unit 1t o 28 ha (O 6% of total area)

—_.__—________.-—._-———_————_—______—_—_—_—_—_.._.—_—.---—

The soils of this unit occupy a small, slight
depression area on the Western plateau, which joins

the headwaters of the strongly incised Kampemba

stream. They differ from unit 1 in their thick

surface layer of sandy clay loam texture. They also
have a somewhat lishter subsoil texture. Their chemical
properties are not significantly different from those
gt nn S So Wlis)e

One soil pit has been described: NWP 18/77

Land Capability Class: C1
Typical LUS Code : 1CCEF -~ -
L - - 2.5YR3/6
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This unit consists of an association of unit 1s and
unit 14 soils. It occurs in the N.E. part of the sur-~
vey area over a rather small area. No soil pits have

been described’,

Land Capability Class: C2s + C2ds

Typical LUS Code °~ : 1/2 DF F F - (L)
Brust 2 4QRV D= SV RE/E
Mapping unit 2 - 29 ha (0.6% of total area)

The soils of this unit occupy very small areas in the
Northern part of the area, often in lower slope
position. They are well drained, deep and very much
like mapping uvnit-1t. Only their Hues are 5YR instead
of " 2.5¥R. "No soil pits have been described for these

soils.

Land Capability Class: C1

Typical LUS Code : QL CUCTES R
- - 5YR5/8
Mapping unit 3 =N e e (M 008 O Lol 6] Taren )

The soils of this unit have been found in a small
area on the S.E. part of the low dying area in the
centre of the Scheme. They are deep, well and
moderately well drained; with a éandy clay loam
surface horizon and a sandy clay loam to (sandy)
clay subsocoil. Horizon boundaries are diffuse and soil
structure is very weak to massive porous. These yellow-
ish brown soils resemble the soils of‘mapping unit 6.
The latter soils have a sandyiloam fonsoil.
No soil pits have been analyzed}

Land Capability Class: C1

‘Typical LUS Code- 5. (G Dl syt

k= AOYRS/6
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Mapping unit 4 = 5790 ha (12.6% of total area)

This mapping unit is quite. extensive-in the.area. It
oceupies the élopiny areas (5-8% slope) between the
plateau surfaces and the dambo‘s? and gconsists of

an association of soils similar to unit 1ds and 1s
(but on slopes of 5-8%)., Some small outcrops of rock
or laterite blocks occur in this unit. The weathered
bedrock is in general at lesser depth than for unit 1s
soils, which is reflected in somewhat hipgher pH and

WC-values.

One soil pit has been described: NWP 11/77.

srbandrcapabilityi@lasss1€3s64 Clsdast
Typical LUS Cede = I14% el Bl el

C.- - 10R/2.5YR3/6
Mapping unit 5 = 167 ha (3.7% of total area)

e e = e o - = — - - " = = = T = -

The soils of this mapping unit are very similar to
those of unit-1t, but they have a distinct sandy loam
surface layer. They are well drained, and deep, and
occupy an area in the centre of the Scheme, just South
of the main- road. No soil'pifs‘have been analyzed. The
chemical data of unit 1t (NWP 18/77) will be applicable

to these soils.

Land Capability Class: 57

Typical LUS Code SRR ERICHC =
L ~ = 2.5YR3/6
lapping unit 5d = 183 ha (4% of total area)

o o e e o o = G - = S — = o= = = ot e e o e - " ——

Same.as mapping unit 5 but moderately deev and modera-
tely shallow over laterite gravel, Some small outcrops
of laterite blocks and.laterite pravel occur. These
soils occupy a rather extensive area in the N.E. part

of the Scheme,

Land. Capability Clasos 824/82dg
Typical LUS Code s oy T B R T
B e B AR YRIEG
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Mapping unit 5a rarrdoipaie il obidetallares )

This unit comprises an association of 5 and 5d soils.

Its extent is very limitéd in the area.

Land Capability Class: S1 + S2d

Typical LUS Code ot 4L2-B-B-C €-=-(F)
e
Mapping unit 6 = 189 ha (L432% of total area)

These soils are well and moderately well drained, deep,
yéllowish brown sandy clay loams to sandy clays with a
sandy loam surface layer;'They have a strongly acid

soil Teaction with pH CaCl. of 4.2/h.l4 for the topsoil

and 4.1/4.5 for the B horizins. Soil structure is very
weak to massive and horizon boundariés are diffuse.
‘Base saturation is less than 50%. CEC values for 100 gr
éiay are between 4 and 7 m.e. ‘vailable phosphorus
values are low (7-13 ppm). These soils occur in the
Northern paft of the survey area on sloﬁés from

0437. They aré'very prone to capping when cultivated.
For cassave cultivation the& are verj much favoured.

Two soil pits have been described for this unit:

NWP 14/77 and 23/77.

Land Capability Class: S1

Typical LUS Code T BB O
FEELEE R
Mapping unit 6d = 27 e S0 sB8% ottt obal Sairea)

is unit 6 but moderately deep and moderately shallow over

laterite gravel. Some laterite outcrops may occur.

Land Capability Class: S2d4/S3dg

Typical LUS Code O e TR
‘ ' e A BT R 68 et -
Mapping unit 6ér = 56 ha (1.2% of total area)

is unit 6 but moderately shallow and shalldw over laterite
gravel. Frequent outcrops of laterite blocks occur and

laterite pravel on the surface is very common, °
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Land Capability Class: S3dg +-Gdr
Typical LUS Code L /4 B Bl oteaal

DEFRESSIONS AND ‘D/MBO EDGES

This unit comprisés some modefately well drained and
sometimes imnerfectl& drained yellowish brown, loamy
sand and sandy loam soils with.a dark grayish brown
_1oamy sand surface layer. Soil structure is massive.
They. occur on the transition to the dambo's.

Their soil reaction is strongly acid and they are
strongly leached witﬁ a base Eaturatioh of less than
10%. fvailable ﬁhosnhofus is low. The CTC/100 pr gl
value of 25-35 m.e. for somé-hofizons in soil pit 22/77
is.rather anomalous and is vrébably due to an analyti-
cal error. In view of the other chemical data a CEC of
7-8 m.e. would be expectéds Soil pit NWT 92/77 is

representative for thls unlt

Land Capability Class: S2w
Tynical LUS Code ° : 1 X BR B - -
13 ' A - W1 10/7.5YR5/8

Mapping unit 15a - &8 na (1.9% of total area)

Thastun i E SR vienya siim il i td aeln - A5 But the soils have
a sandy clay loam subsoil. They occur in the N. fringe

area of the dambo's in the centre of the Scheme.

Land Capability Class:-S2w- -
Typical LUS Code e Bl iy
A < W1 10/7.5YR5/8

Mapping unit 16 = 87 ha (1.9% of total area)

These soils are imrerfectly,drained deep, loamy sands
to sandy loams with a loamy sand surface layer. The
very lightly textured soills are very strongly to
stpoﬁqu acid and have a masgive_structure. CEC values
for. 100 gr 'soil are wvery low (1-2 m.é.) and make the
high value of the.base saturation (90-100%) quite

meaningless-.
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ThieWso sl occur on the transition to the dambo's in the
centre of th@ area. Cne soil pit has been described:

NWP 17/77.

Land Capability Class: S2w (or S2wt if texture from
40-60 em is loamy sand)

Typical LUS Code : 1 XXBB - -
B W2 IOYRS /(S
Mapping unit 17 . - 4 ha (less than 0.1% of

e s o o - o —— - ——— ——— an = = - o e —

This very small mapping unit occupies a narrow,

dambo Jdblceffaneat inisbhe S NG cpab il Iitconisk sitisiioff diee p
to moderately shallow, imperfectly drained, sandy
loams with a lomay sand surface layer. Laterite is
often present in the subsoil and frequent patches

with laterite blocks occur.

Land Capability Class: S3w + S3dr
Typival LUS Cege 40 e Bl B vl
\ - W3 10YR5/8

Mapping unlt 20 = 186 ha (4.1% of total area)

The soils in this mappina unit are very poorly drained.
They occur in the damho sites over thg area and have
not been differentiated. In general they have a sandy
loam surface layer over a massive, mottled, sandy clay
loam to sandy clay subsoil. Sometimes laterite outcrops
have been found especially in the narrow dambo's along

the streams. One soil pit has been described: NWP 16/77.
Land Capability Class: Gw

UNDIFFERENTIATED

This unit comprises very shallow and stony soils,

which have not been differentiated.

Land Capability Class: Ur/Gdr
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Swamps - 21 ha (0.5Y of total area)

In the centre of some oval shaped dambo's in the N.
part of the area,.permanently wet soils occur: They
have not been surveyed. Their Land Capability

classification is Uw.,

a)

SOTL CLASSIFICATION

In Zambia the new FAO/UNESCO Classification System

for the soil map of the world (FAO/UNESCO, 1974) is
used td correlate brozdly the various soils. This
system however does not have a proper taxonomy for
detailed: categoric levels as 1t was first aiméd.at
small scale continent—wise mapping. :

The other widely used intermational system, the USDA
"Soil taxonomy' (USDA, 1978) uses a more morvhometric
approach’ which' requires many field and 1%boratofy detta.
The latter are often not available and in the ééme time
this system tends to take insufficient account of soil
differences relevanl in %rnriCQI countries,

Table 3 shows the FLO7UNESCO Classification for the
s0il pits in the Nyaﬁ?ombi area. For comparison reasons
the approximate equivalent name in the'dSD"~System

has been given.

The classification units of the main soils present

in Nyangombi are:

Ferralsols

These soils have an ABC sequence of horizons with

gradual to diffuse horizon boundaries. They are strongly \
weathered and have an 'oxic' B horizon i.e. a subsoil
horizon which is: at least 30 cm thibk, friable or very
friable and porous; has a massive or weak subangular
blocky structure which is characteristically sfable, has
more than 15¢ clay sized particles; has gradual or
diffuse horizon boundaries: confains e e
oif eésily weatherable minerals; has a CEC of the organic
matter free clay of less than 16 me.e., and has little or

no sHlit.
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TABLE 3 -~ SCQIL CL.ASSIFICATION FOR
ACCORDING TO F.i0/UNESCO

WY NGOMBI SOILS

HYSTmJ AND USDA 'SOIL TAXONOMY'

i
| Mapping Soil pit e i
; . CLASSIFICATION !
I unit ‘N0
NWP  1/76 :
| NWE 2/76 FLO/UNESCO: Rhodic* Ferralsol, fine textured
|1 NWP 12/77 USDA: Typic Haplustox
| NWP 19/77
é NWD 21/77
NWE 13/77 FLO/UNESCO:.Rhédic Fgrza}so}, fine textured
s NWF 20/77  USDA: Typic Haplustox |
i : i
i
i FA0/UNESCO: Rhodic Ferralsol,; fine/medium
i . e D D e e
ot NWP 18/77 textured
| ' USDA: Typic Hanlustox
FAO/UNESCO: Rhodic .Ferralsol, fine textured E
e I L TP S e T T L e T T |
b NWE 11/77 intergrade to dystric Nitosol i
USDA: Tropeptic Haplustox ;
___________________ ,
NWP 14/77 FAQ/UNESCO: Xanthic Ferralsol, medium |
6 - textured - 5
NWP 23/77 USDA: Ustoxic Dystronopt E
PEnds S JLERN A0, St e e i i
: ‘.
' FA0/UNESCO: Ferralic Arenosol
! 1 (7 DN o~ SRRl G B IS TR iy S U il et g
o NF 22777 usons TN S |
i
FAO/UNESCO: Ferralic lrenosol !
o Ea AR i e et ek e
' "WE /77 s aguic_ustoxic Dystropept |
|
E
: FAQ/UNESCO: Dystric Gleysol, fine textured |
0 MW7 uspi: acrie Tropaguept |
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The clay fraction of the Ferralsols consists pre-

dominantly of the 1:1 lattice silica clay minerals' .

m(kaolinite>rroup) and more or less well crystallized

iron, aluminium and manganese oxyde. The Ferralsols

are the equivalent of the 'oxisols' of the USDA

“tSoil taxonomy'.

In the F'O/UNESCO lepend six subunits are discerned.

"In the survey area only the rhodic, xanthic and orthic

Ferralsols have been found.

The £§9§§E_§g££§}§9}§ have a red to dusky red colour
and tend to have relatively high CEC values. Soils of
méppinr units 1, 1s, 1t and 4 compare with this
subuﬁiti

(Hues of 7.5YR or yellower). The soils of mapping
R i requirements of this subunit.

The 932@}9_§§££§}§9}§ compare with mapping unit 2.
Their 5YR Hues are not red enough to qualify for the
rhodic subunit and are not pale enough to meet the

requirements for the xanthic subunit.

iArenosols

Some of the soil gnitsiin the Nyangombi area, mapping
units‘15 and 16, have-a B horizon which does not meet
the requirements. for an- 'oxic' horizon, as their clay
content-is 1éss than 15#.7Tha soils therefore have to be
classified as i.renosols: these are soils.of coarse
texture showing characteristics of argillic, cambic  er
oxic B- horizons, whiéh;‘howevor,‘do not qualify as
diagnostic horizons. because of the texturél réquire—
ments. The FAO/ﬁNESCO.systQm recognizes L subunits,

but in the survey afea puiliytchiclfenraiiliicit nenosols

are present.

This subunit of the 1fenosols_has a CEC of less than

'24'm.e./1OO gr-cla& in ét least some sub~horizons of

r

the cambic B, or immediately underlying the ! horizon.
In the Nyangombi area the mapping units 15 and 16
(s0il pits NWP 22/77 and 17/77) have been classified

as ferralic Arenosols.
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N.B. The CEC values/100 gr soil of soil pit NWP 22/77
are considered to be too high (see also the
description of mapping unit 15). If the analysis
repeat confirms the analytical data this soil

will meet the requirements for cambic firenosol.

Gleysols

These soils have hydromorphic properties within 50 cm
of the surface. They are normally formed from uncon-
solidated material exclusive of recent alluvial
deposits. The FAO/UNESCO legend distinguishes seven
subunits. In the survey area prohably only the
dystric Gleysols are present. The soils of mapping
unit 20 have been classified as dystric Gleysols as
they have a base saturation of less than 50% between
20 and 50 cm depth and lack plinthite within 1-5 cm
of the surface. (Compare soil pit NWP 16/77.)

e INTERPRETATION OF SURVEY DATA

GENERAL

Each soil survey provides the basic information about
soils and land characteristics. To enable a better
understanding of the meaning and consequences of these
data, they can be processed according to certain
methods, the so-called Land Evaluation.

In Zambia the LUS Land Capability System is used to
evaluate the land (Land Use Branch, 1977). 1t 18 a
broad, qualitative system for agricultural use only,
based on the concept of long term 'safe use of the
land'. It takes into account the present scil and land
limitations. No land use alternatives are being
considered. This system has been basically designed for
dry land farming of maize and tobacco.

In 'Land Evaluation in Zambia' (Mumba and Heilmann, 1978)
the LUS system has been reviewed in connection with

the new FAO Land Evaluation Guidelines (Fi0, 1978)

and some recommendations are given to improve and

extend the system.
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LUS L/ND CATABILITY SYSTEM FOR NON TIRRIGATED \GRICULTURE

V.2

At the hoghest level there is a division into

four 'types of land':

(i) Arable land
(ii) Marginal frable land
(1ii) Grazing land

(iv) TUnsuitable land

Only the units Arable land and Marginal arable land are
subdivided into Land Classes. The LUS system distin-
gulshes 3 'clayey' ('C') and 4 'sandy' ('S') classes
according to certain site or soil limitations;

the distinction between clayey and sandy classes

being a function of the texture of the topsoil.
Further subdivision of land classes into subclasses

1s provided hy a symbcl reflecting the kind of
limitation. In Appendix 4 the criteria are listed

for determining LUS land classes and the accompanying
symbols for subclasses.

Soil fertility has not been used anymore for down-
grading the classes., &t the 1979 annual soil survey
unit meeting it was agreed to drop the fertility

index as a downgrading criterium. It was recognized
that this index did not correlate sufficiently with
productivity potential of certain soils especially in
the high rainfall areas. The introduction of agro-
climatological zones in the LUS system is now under
study in order to provide the necessary differentiation
in ecological backpground. fis a general indication the
Nyangombi area can be considered to belong to the high

rainfall zone in Zambia.

THE LAND CAP'BILITY OF THE NYANGOMBI AREA

/. semi-detailed land capability map has been prepared,
scale 1:20.,0007 which '1I's annexed to this meport.
Reference is made to this map. Land capability codes
for the most important units have been indicated. The
abbreviations used in the code are explained in
iippendix 3. The acreage (in ha) of the different land

capability classes is shown in table 4.
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TLBLE.4 :‘AREA (IN HA AND %) OF
LAND CAFABILITY MAPPING UNITS

i Land Capability i Sub Class \j Class Related soil !
! mapping unit é (ha) E(ha). % mapping unit §
l i j
Good ‘Arable land | 2pds D ove -5
€7 ! 1857 -V gone L —‘;' O e S
_s.r____ i s u&. P ,5_56.~ "_‘f__, i o A, JE 5,__€ g =
T geed L e S e e o

, Arable land ;1122 2L, 8 %
5 T e e STl Fi st T e A
T RN DR i Yo GLERYIRIsE -
B e i R R i B
C2s e e = ek acai
C2s + Cads e iR | P 1b. S
T RN DTN P “NTE TR o T

Mod. gdgd/fogf‘“

| Arable land
-

Gdr

|
l
I
|
{

"Unsuitable land

)

f Ur

Uw

C2dg + C3dr 38 | i LENRG
B2d = bodesne VIR Y "i’ res poLiELh St 5
Foor Arable,lant .| st tinasc il it s o i I TR
C3dg 27 ‘! ; o [ AR A T L e
BT T e L7 ; e aus bl a banguat e, 1§
Ol i Lo [ B ST
; S34 168 P .od 3
| S3w + S3dr L E I Fead '"“'1‘77'_” g o ZREs
Grazing land f' and the w -11”*255)*“— 5.5 —J AT1eRgoReNg aluy
S3dg + Gdr | 56 ik W Mol RO SGErY -t ¢rog
G 1S S S Bt e
o ([Famg TS """fl“‘ S TR T e

TOTAL AREL

4518
ha

100%
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The following LUS Land Classes have been distinguished

and are defined as follows:

a) Goond ‘rable land

- o = o - - - ——

Good arable land is suitable for intensive use on a
sustained economic basis with normal use of ferti-
lizers and lime. The farmer is free to choose ‘annual

or semi-perennial crops.

b) Good to moderately good irable land

Same as a) but the level of production is locally
restrained by insufficient depth of soil or the

occurrence of rock outcrops.

¢c) Moderately good Arable land

Land capable of being maintained at a high level of
production under an intensive cropping system but
reduiring special attention to soil conservation or
management in relation with the limitations.

(Soil depth, slope, and wetness.)

d) Moderately good to poor ..rable land

o e o ————— o b S o T o 2

Same as c) but areas are included which do not support
a long term intensive use of the land for arable crops
without great risks for poor yields. In the lattér
areas the choice of crops is limited. In the survey
area the main limitations are soil depth and rock
outcrops:.

" e) Poor lrable land

Land with severe limitations for cultivation which
either greatly increase the costs of production or
reduce yields to marginal levels. There is limited
freedom of choice of crops. Soil depth and slopes
are the main limitations for this ¢élass in the -

Nyangombi area.
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f) Toor Arable/Grazing land

s e); it includes areas which are not suitable for
sustained arable cropring but are suitable for grazing.
The limitations in the survey area are shallowness

of the scil and rock outcrops.

g) Grazing land

This class Chmbrises.land that is not suitable for
arahle cropping, but is suitable for grazing. It
includes land that is too wet and land where shallow-

ness of the soil is the limiting factor.

h) Unsuitable land

This class Pncludes land with too severe limitations

for arable cropping or grazing.

IV.h CRORSSULTAB R TTY

Each kind of soil has chemical and physical properties
which affect its response to management and influence
the crop yields. The various soils in Nyangombi have been
rated to their suitability for Ethe production off certain
rainfed and irrisated crops. These ratings are called
crop suitability classes and they range from class 1 to
class 4. This rating is based on the assumption that the
crops will be grown at a slightly above average level of
management which includes the application of fertilizers
and lime, and the use of a proper rotation. It is also
assumed that the costs of management necessary to grow
the indicated crops on the specific soils, will be
within economic limits of crop production based upon
long term price trends. The grading does not take into
account prices of bush clearing and other land preparation
work., ' . |

It is important to realize that many crops are tolerant
to a wide range of soil conditions and that good manage-
ment can produce gocd crops from less suitable soils in
years with very favourable weather conditions or with
extremely high management.

Ratings for the more common crops in the Nyangombi area

are given in table 5.
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TLBLE 5 - CROP SUITABILITY RATINGS FOR NYANGOMBI SOILS
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bsence of a crop from the table should not be taken

as an indication of unsuitability. It should be further

remembered that the Nyangombi area is situated in the

_high rainfall zone and that liming is essential for

most crop productions.

The four crop suitability classes used are defined

as follows:

Suitability class 1: well suited

With above average management the crops grow-well and
produce’ relatively high yields. For the crops under
consideration the soil has favourable physical
properties and has a fertility-level which is

responsive to good management.

Suitability class 2: moderately well suited

With the same amount of wmanapement techniques as_in‘
class 1 (but not necessarily the same) the crops will.
produce moderate yields. The soil may have less
favourable physical or chemical characteristicé Hor
the crops or he only moderately resnopsive to good

management.

Suitability class 3: poorly suited

The soil is poorly suited for the érop} Response to
management is low and the crop must be considered

m&reinal.

Suitability class 4: not suited

The 'seill is not suited for the cecrop din guestien. Little,

if any, production can be expected.

fteshouifdSvernotiedivhsitEcil owlrabing ffor falioivien s cron
does not mean that the crop cannot be produced. It
does indicate that some unfavourable characteristics,
such as poor physical properties of the soils, would
need to he overcome by extra inputs. The economics of
such corrective measures would need a very careful

evaluation.
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Vs GENERAL RECOMMENDATIONS
WITH REGARD TO SOIL FROFPERTIES

411 the soils in the Nyanpombi area are chemically poor.
S0il reaction is strongly to very strénmly acid. Liming is
essential to obtain adequate crop results-over the years.
The lime applications recommended by De Boer (1977) of the
Mwinilunga Research Station should be taken as a guideline.
In this respect it should be considered to start the vproduc-
tion of agricultural lime as soon as possible in the
Mwinilunga area. Extensive ohtcro@s of (dolomitic) lime-
stones have been rgported to oécur Eaét of Mwinilunga and
South along the Lunpu river. However, liming only does not
guarantee good yields. Use of the recommended fertilizers,
good management and a proper crop rotation are essential
500 2 g
Floughing of the soils should be.very superficial. Trials
with minimum tillage should be considered as soon as
possible. .

Organic carbon content of the upland soils is low and
appropriate measures should be taken to maintain or even
increase this level. -

The very sandy soils in the-Northern part of the aréa should
not be used for continuous crovning. Only cassava growing
can be doneé in a more or less permanent way when fertilizers
are beineg used. For other crops fallow periods are resommen-

ded for these soils.
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APPENDIX 1

SOIL PROFILE DESCRIPTIONS AND ANALYTICAL DATA

(1) General

In the following soil profile descriptions, the style and nomenclature
of the FAO Guidelines for Soil Description (1967) have been used.
These are based on those described in detail in the USDA Soil Survey
Monusl (U.S. Dept. of igriculture, 1951).

It has to be noted that:

a) Textural classes are those of the USDA system. The major difference
with the older 'Tnternational Systen'! is the linit between the silt
and the sand fractions. In the 'International System' this limit is
at 0,02 mm, while the USDLA system puts it at 0,05 mm. Experience
shows that the 0.05 mm limit correlates more closely with the
'soil feel'! and the soil behaviour. The 'International System! has
been previously used in Zambia, but has now been abandonned,

The analytical data presented for each profile in this Appendix
show only USDA particle size clagses.

b) Soil reaction relate to the pH determined in Calecium Chloride.

Values of pH determined in CaCl, are in general lower (by an

2
average of 0,7 of o unit) thon the pH determined in H,0.

(i1) Analytical methods
The following methods were used to obtain the various analytical data:

«~ Particle size classes:

Samples were passed through a 2 rm sieve. Only samples of the first
20~40 cm were pretreated with hydrogen~peroxide to correct for
organic matter. All samples were pretreated with hydrochloric acid

in order to get a better dispersion. Calgon (sodium hexametaphosphate
+ godium carbonate) was used as a dispersing agens, Clay and silt
were determined by the hydrometer method; sand fractions by wet
sieving.

- Organic Carbon:

The Valkley Black method was used to determine the organie carbon %.
In order to convert organic carbon figures to organic matter values,
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the former should be nultiplied by the factor 1.7

(approximate 0.M. valuel).

- Nitrogen
Total nitrogen % was determined by Kjeldahl method

using a copper catalyst.

- Cation Exchange Capacity (C.E.Ce) and Exchangeable Cations:

These were determined in an ammoniun acetate extract at pH 7.0,
C.E.C, values were nmeasured by leaching out the excess armonium
acetate with alechol and finol leaching with a sodium chleoride
solution to replace absorhed anmonia. Exchangeable Ca qgghpg were
determined by atcuic absorp+1on, exchangeable K and Na on an

. EEL flame photoncter., -

~ Base Saturation (3.5,P.)
" The B.S.P. was colculnted from C.E.C. and B.C. (TEB),

- P
Soil reaction was measured by.glass electrode in a 0,01 ELCaClz

golution using a soil/CaCl_2 ratio of 1:5., .

i
- Avallable Phosphorus

t.k’" SR

So called ’ava?lable P' Was determlned by Bray s no. 1 method,

(;ii) 8011 proflle descrlptlons and analytlchl data

VIn the' following pary all soil descriptions and accompanying
analytical data have been listed together.

N.B. Soil fertility hos not been used for down grading the .«
LUS Land Capabllity clusses. The lMpongwe area -is situated
in an Inﬁermedlate Rulnfall Zone (I.ReZs).

'

SR o

casrrede N




PROFIIE NO: N W P 1/76
Location: N.W. Province, Nyangombi

Scheme; ILine 1-600 m.

Physiography: very gentle sloping

plateau
SlQEe.: 2 1_‘3% A Eas-t S
Elevation: approx. 1400 .,

Parent materisl: presumably Fe-rich
schists with inter~
callations of dolo-
mitic linestone

Vegetation/Iand use: Miombo woodland

L.U. 0lass: C1 (H.R.Z.) *)

lapping unit: 1

Drainage: well drained

Permeability: nod./rape.

Date sanpled: 25-11-1976

Described by: Dr. P. Heilnmann,
We Mtonga

Land Caps Code: 1 D F F F = «
L==10R/245YR3/4

Jark reddish brown (2.5YR3/4) moist and dark red

(2.5YR3/5) dry, clay loam; very weak, fine sub-
ongular vlocky structure; hard dry, friable moist,
plastic and sticky wet; many fine, few redium and
conrse poresj many finey few medium rootsj clear
and smooth boundary on, -

Dark reddish brown (235YR3/4) moist and dark red

(245YR3/6) dry, glay lopm; very weak, fine subm
angular blocky structurej hard dry, friable moist,
sticky and plastic wet; ecommon fine and few medium
-pores; cormon fine and medium roots; clear and
smooth boundary on,

Dark reddish brown to dus
moist and dark red (10R3/8

red (10R/2.5YR3/4)
dry, clay; weak, fine

and mediunm subangular blocky structure; hard dry,
friable noist, plastic and sticky wetj cormon fine
and nediun pores; few fine and medium roots;
gradual to diffuse and smooth boundary on,

Horizon Depth (en1) Description
A 0~ 11
B241 1M1 - 20
B2,2 20 ~ 40
B2,3 40 -200+

Dark reddish brown to dus
moist and dark red (10R3/8

red (10R/2.5YR3/4)
dry, clay; weak, medium

and coarse subangular blocky structure; hard dry,
frichle moist, plastic and sticky wet; common fine
and nedium pores; few toc no roots.

*) Hu.R.Z.: High Rainfall Zone
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ANALYTTCAL DATA
Profile No: NWP 1/76 Grain size, mm

Clay R F.szaud Mesand Ce.sand
0.002 0.05 0.25 0.50  TEXTURE
Lab. Depth <Neoo2 =0.05 =-0.25 =-0.50 -2.00 (USDA)
No. (cm) % % % % %

=~
=t

26/5006 — D=1l 26 Bl 23 16
97 11-2Q 3k =54 2 i

98 :20-40 . A0, .- 19022727 12

99 hpEeDI kS | Seyg. . Gy

5100 90-1%0 50 R £

= ROEGEE po
Q

“ToTt 1402190 52 22 g T AN S
= QD0 vy A
' ., Chemical data:
Lab. Depth  Ex.Ca™ Ex.Mg Ex.K  BxoWd™ CiE. C.E.C m.e.%
No. (cm) Me€u Moco® Mecod Me€o®  meca% »166éMcIé§ *)
el agado-11ab Lig, pedon o Geattess 1T 09Ul 10 19068 T8 b

97 13.20 Ol £O Q.14 Ol 2,30 27.h4
;iiésimuaoluo D5 (SOLL SO 003 0.15 8465 21.6... .
99 40-90° © OB .yBy i, 0,0k 0.0  3I95 8.2

5100  90-140  0.23  0.05 0.0  0.08  4.00 8.0

103l kesI90 IR0 TR, ¢ Qi 9T 07 4,90 9.4

s e xt ,al e B Rl J;;w s
i - Lab. Depth.s ~Org.G Total N- Avail.P pH Base Sat
.. No. - ~(cm) | IR S ppm. (=0 %

SRR i R % =

<
) L8 vl

oo To/60960 <BmAL, T3S L0417 o35 b6
o 91 TABR20T woda ol ONIL 6460 bel 5

g 98, 20-K0 VI ~0.08" [ 4igs ka1 4
5 “Lg9  40-90 0,55 0.05:,. 2.00 L2 10
5100 90140 nd. . 0.0k : 0.85 kil 10

01  146-190 “ha 0.0k, 0,40 4.5 4

ND: Not determined.

*¥) No correction has been made for O,li,




PROFIIE NO: N W P 2/76 L.U. Class: C1 (H.R.Z.)

o

Location: N.7. Province, Nyangombi llapping unit: 1
Schene; 1200 n NW of 2/76 ‘

Drainage:  well drained

Wt

e Pé&msabili}x: moderately rapid

. : . Date sompled: 25-11-1976
Elevation: approx. 1400 m ) G i o
o 2% Degcribed by: Dr. P, Heilmann . -
Parent materinl: PFerrugineous schist - f -
Tand Caps Code: 1 P F B F = =

Physiography: Plateau

Slope: 0w3% :

Vegetation/Iand use: Miombo woodland L==2 5YR3/6
Horizon Depth (cn) Description
A1 0=~ 8 Dark red (2.5YR3/7) moist and dry (2,5YR3/6), clay;

very weak, fine subangular blocky -structure;
slightly hard dry, very friable moist, slightly
plastic and slightly sticky wet; mony very fine and

... --- fine, common mec: wm pores; corzmon fine and medium
roots; clear, smooth boundary on,

BZ41 8 ~ 29 Dark red (2.5YR3/6) moist and dry, clay; weak, fine
and mediun subangular blocky structure; slightly
nard dry, very friable moist,’ plastic and sticky .
wet; cormon very fine, few medium pores; few fine
an d mediun reotd; gradual, smooth boundary on,

B2, 2 29-= 130 Dark red (2.,5YR3/6) moist and dry (2,5YR3/8), clay;
. weak, mediun and coarse subsngular blocky structure;
.0 slightly hard dry, very friable mois't, plastic and
sticky wet; common very fine, few medium pores; -
very few roots; diffuse, smooth boundary on,

B2.3 130 =.200+  "Dark red (2.5YR3.5/6) moist and dry (2.5YR3/8),
.clays wedk, medium and coarse subangular blocky
structures slightly hard dry, very friable moist --—
‘o and plastic and sticky wet; cemmon very fine pores;
_very. few—to no roots.

- o2 Ly
20 =




ANLLYTICAL DATA
Profile No: NWP 2/76 Groin size,mn s
Clay- ~---8ilt F.sand M.,sand Cesand
04002 0.05 0.25 0,50 TEXTURE
Lab. Depth 0,082 20,05 —025 -0.50 20200 (uspa)
N0« (cm) % % % % %
76/5102  0-8 45 2 19 10 3 c
03 8-29 56 21 1% 6 4 ¢
04  29-79 64 18 1 5 e 2 ¢
05 . 79-130 66 21 9 2 3 > _ ¢
06 1%0-175 64 22 7 4 3 c
TLoTisL Chenical data.
Lab. = Depth Ex.Ca x.Mg Ex.K Ex.Nq C.E.C  C.E.C m.e%
No, (em) m.e.% m.e.% n.e.% n.e.% n.e.%  100g clay*)
76/5102  0-8 0.30 0.25 0.36 = 0.23 9,05 20.1
03 8-29  0.13 0.08 0.06 ~ 0.10 .. 6.60 11.8
_ 04 29-79 040 0 0.04 0.1 5,65 8.8
0579130 0,20 fwiteo o mPlOhs 0,09 usoANORr . 7.4
© 06 130-175 , 10,20 Hlos T gl 0,09 %+ 4,80 “h52.7.5
Lab. Depth Org. ¢  Total N~ 4Avail."P  pH Base Sat
- No, (cm) % g -Bie e L MDD (cacy2) %
76/5102 0-8 R Oz 11,60 4.3 13
03 8-29 0390 0.06 2,30 442 6
= <o 0BT OED.  LaDptbient HBw2 0.55 4k ~
06 130-115 0 0e257, . L0.05 - Q50 4edt L §
2 : S 8 ND: Not détermined -

%) Yo correction has been mede for 0,M,

tu;.‘ ‘ £ *




PROFIIE NO: N W P 11/77 LyUs Clasg: C3%8 (H.R.Z.)

Location: N.W. Province, Nyangombi Vapping unit: 4
Schenei Iine 5«1200 ns

Drain: age. well drained
Physiography: Plateau

Permeability: moderately rapid

Slope: 587 = -
Date sampled: 18~10-1977

Elevation: approxe 1325 nme

. ‘ Described by: Dri ‘P. Heilmann,

Parent naterial: Fe-~rich schist . Be. Sitoolorns
(Butcrop near by) :

- Tond Cop. Code: 1 FF P F & =

Vegetation/Iand use: light to mediun C=m245YR5/6
woodland
Horizon Depth (ecn) Description
A Dw 9 Dark reddish brown (5YR3/3) moist-and reddish brown

(CYR4s5/3) dry, clay; moderate, fine and medium
subangular block— structure; hard d¥y, friable
noigt, plastic awe glightly sticky wet; many. fine,
mediun and cecarse poresj nony fine roots, few
nediung clear and smooth boundary oh,

B1 9 = 22 Dnrk weddich lrown (2.5YR3/S5) moist and reddish
brown (245YR4/4) ary, clay; wenk and roderate,
nediui and coarse subangular blocky gtructure;
very hard dry, friable moist, plastic hnd sticky wet;
broken, moderately-thick clay cutans; many fine and
nedium pores, cormmon coarsej; cormon fine roots, few

‘ mediumi clear and smooth boundary cn,

B2,1(%) B2 = 0 "Dark red (2.5YR3/6) moist and dry,-elay; moderate,
nediun and coarse subangular blocky structure;
very hard ary, friable moist, plastic and sticky
__ Wwety broken, moderately thick clay (?) cutansj

=77 pany fine, few medium and coarse pores; few rootss
gradual and smooth bowrdary on,

B2,2(t) 70 = 198+ ‘As B2,1(%t) but somewhat weaker structure and few,
fine rock fragments (green schlst°)

T




ANALYTICAL DATA

Grain size, mn

Profile No: NWP 11/77
= (Gl Silt F.sand M.sand Cesand

L gJ . 0,002 0.05 0.25 0450  TEXTURE
Lab, Depth - 0,002 -0,05 -0.25 -0.50 2400 (uspa)
No. wii (om) % % % % o
ZPfhtass 0-9 22 L 54 18 oy SCL - x)
S B it e L S L, - PR, 19 - SCL
97 22-50 Lo 7 35 17 1 SC
98 50--70 66 28 5 1 0
99 70-120 68 ol ro - 1
%)t Dispersion not complete.
Chemical data
~ Labe Depth TR Ca L5 SR SM oAt Wil EXellane CallsCs G EChn.e.%
No, Y (cm) Me€e® Moo Me€ad Me€o®  Meeok 100g clay %)
792/4195 48] GO T 2,00 o 0.68 0.1 1945 -
96 9-22 3.35  2.45 0,30 0.10 12> -
Ne7ed 7 Y HN0BkE Slo hevoRal 0.08 948 2k.5
98 541.50=70, UaB0, = = e 25, = Do 0.00 1045 1549
(99T FBL120°07 . L 0470 0 1405 . 0.10 0.00 10,1 1.9
Y Labe s s ons U Depth Oorge C Total N Avail., P pH Base Sat
No. ~ (em)- 5 o % . ppn  (CaCl,) %
fk77/419? ‘ .-0_9.;'; 3;59‘ 0.03 L e “504 Fr
gbout’ 9&22 1.95 0.02 L,o 4,8 50
97 22¢30 ' ND" ND ND L4 27
98 50-70 ND ND ND he3 19
99 70-120 ND ND ND L,3 18
v'.

ND ¢ N .ot determined

*)  No correction has been made for 0,l,




PROFIIE NO: N W P 12/77 L.Us Class: C1 (H.R.Z.)

Location: N.W.Province, Nyangorbi Mapping units: 1
Scheme; Iine 8-900 ms = o

Drainage: well drained
Physiography: Lower slope 3

Permeability: moderat e

Slope: 0 - 3%
Date sompled: 18=10-1977

Elevation: Approx. 1525 n,
. s “Described by: Dr. P, Heilmann,
Parent material: Not known g Bes Sitooloma

Vegetation/ﬁand uge: lMiombo woodland  Tand Cap. Code. IDEFRF-=="
- N A—-10R/2.5YR3/6

Horizon Depth (cm) Description )
A 0- 10 Dark reddish brown (2.5YR3/4) moist.and reddish

brown (2.5YR4/5) dry, clay loam; moderate, fine,
subangular blocky structure; hard dry, friable
noist, sticky and plastic wet§ many pores; many
fine, few medium amd coarse roots; clear and. -
srooth boundary on,. .

B1 .10~ 30 Dark reddish brown (2. 5YRB/4) moist and dry, clays;
telal) weak, mediun subangular blocky structure; very hard
dry, friable moist, sticky and plastic wet; many
finey common medium and coarse poresj common flne,
few mediun and coarse roots; gradunl and snooth-
y boundary Oy S s sk

B2.1 30~ 79 ~ Dark red (103/2 5m3/6) woist and dry (2.5YR3/8)
clay; weak, nediun subangular blocky structures
very hard dry, friable moist, plastic and sticky wet;
patchy, thick clay cutans; many fine, few nediun and
coarse pores; few fine and medium roots; diffuse
and smooth boundary on,

B2.2 70~140 " As B2.1 but weak and moderate, medium and _coarse
. * subangular blocky structure; clear and smooth
. ‘boundary on,

“BRe3 140~200+ As B2,1 but weak, medium and coarse subangular
blocky structure; broken, moderately thick clay
cutans (?); few to no roots; few, very fine spots

_with rock structure.

e




ANALYTICAL DATA

Grain size,mm,

Profile No: NWP 12/77

Labe Depth Clay Silt Fesand M.sand Ce.sand

Noe (cm) 7 0,002 0.05  0.25 0,50 TEXTURE
<<§.ooz ~0.05 ~0425 L0550V ~2400=" T(USDE)
% % % % %
77 /1200 0-10 ND ND ND ND ND o
01 10-30 6k 1k 20 1 1 c
02 30-70 50 14 29 n 3 C
03 20-105 60 11 28 1 0 C
o4 105=140 49 18 27 Ly 2 C
05  140-200 52 20 o7 3 5 c

Chemical datae

Labe Depth  Exe.Ca  Ex.Mg  Ex.K ExsNa * C.E.C CeEuComacs®

No, (cm) MeCed Me€e% Me€ad Meeadb Meeed 4+ § clay
77/4200 0-10 0470 0.95 0.2k 0,01 8.7 -

01 10=30 0,40 03355 0.07 o] B8 9.1

02 30=70 - 0450 0430 0.0k 0201 kg 82

03 70-105 0450 @55 0402 0] ko3 g s

oL 105=-140 0,30 0.20 0.01 0 10 2.0

05 140200 0,35 04325 0,02 0 346 6e®
Lab, Depth OrgeC Total N Availl P pH Base Sat
No. (em) % % ppm (CaCla) % ¢
77 /4200 0-10 2.34 0,02 10,0 L,2 22

01 10~30 133 0,01 79 4o 14

02 30~70 ND ND ND L3 21

03 70~105 ND ND ND L L 20

Ok  105-~140 ND ND ND hol 51

05 140-200 ND ND ND L,3 14

*)  No correction has been made for 0.1,

ND: Not determined




PROFILE NOs N WP s 77 L .U, Class: C2 s (H.R.Z.)
Location: N. . Provincey-Nyangombi Mapping Unit: 1s
Scheme, Linel3-1200cm

Physiography: Plateau, middle slope Drainage; well drained
Slope: 3 - 5% Permeability: mod.
Flevation: approx, 1525m. . Date sampled: 18 — 10-1977
Parent material: not known ) Described by: Dr. P. Heilmann

‘ Be-Sitooloma

___Vegetation/Iand use: 0ld

ES

Depth {cm)

Horizon

Ap 0 ~ 15

B1 15 = 30
Ir ‘

B2.1(%) 30 - 125

- B2.o(t) 125 ~ 200 +

R e T
i s A
BESSEDUIE S A voutin g

- e
e

I

Chitemene field IDFEPF - -

B——2,5YR3/6

Tand Cap . Codes

Qgscr}gﬁion

D rk reddish brown (2,5YR3/4) moist and red
(2.5YR4/6 )dry, clay loam;weak, fine, subangular
blocky structure; hard dry, friable moist,
slightly =sticky and plastic wet; many pores; many
fine, few mediv roots; clear and smooth boundary
on,

Dark reddish brown (2.5YR3/5) moist and dark
red (2.5Y23/6) dry, clay; weak and modérate,
fine and medium subangular blocky structure;
very hard dry, friable moist,-s&ieky=and’

__ _._.plastic-wet; patchy, moderately thick clay
cutans; many fine; common medium and coarse
poress common fine, few medium and coarse rootss
gradual and smooth bound-ry on,

D-rk red (2.5YR3/6) moist rnd dry (2.5YR3.6/6),
clay; weak, moderste, medium and coarse suba-
ngilar blocky structure; very hard dry, friable
moist, plastic and .sticky wets patchy, moderately
thick clay cutans; wany fine and -nedium roots;

. gradual and wavy bound-ry on, .
" Same as B2.1(t) moderate structure and

=
increase in clay cutons;

few. to.-ne-reotsy ™




T ANALYTICAL.DATA -
Profile No: NWP 13/77- :  Grain size, mm
Clay 3 5ilt F.sand M.sand ~C.sand =
fee . 205002 0.05 0.25 0.50 TEXTURE

Lab. Depth <p 502  -0.05  -0.25 -O. 50  -2.00 - (USDA)
No. (en) Dughs sl % o o
77/4206  0-15 ND ND ND ND ‘ND’ ¢

07 15-80  ND _ND ND - ND one MDouoitos. -

0B 30-60 ""69 =0 AP, me 5B - o @

09 60-90 65 2k 6 L T C

107, 90=1F5. BF 29 6 2 2 G

11 125-165 72 18 8 1 1 4

12 165-200 64 18 13 % 2 @

- Chemical data —

Léb,'>.i.Depth' Exgda Ex.Mg EX,K Ex.Na C.E.C CeEeC m.e.%
No. (cm) Me€o% Mo€.% . Me€%b M.e.% Meced 100g Clay *)
77/4206  0-15 2230 W70 WG INg 0.02 11.0 -

07c5215=30 pEiels OBt XN nlad 0.0k 10.0 -

08 30-60 OLI30. & Lol gE Q.06 0.01 6.5 9okt

09 60-90 70,35 = 0436 0,04 0.04 et 8.9

10 90-125 0. Lo 0§30 070k 0,20 5.0 9.5

11 125-165. 0.35 0430 0,02 0 6.k 8.9

T W 1o W P 0.40 0,02 0.30 3.9 610
o Depth Org.C  Total N “Avail.P  pH Base Sat :
Nos" 'f(cm) « 0 e SO g ‘ppm (CaClZ) % a
77/4206 0-15 2.46 Q02 L85 4.8 39

2K i i R 5 Il o o7 6. o Lo ~ 8 '

08 30-60 ND ND ND L2 1

09 60-90 ' ND ND ~ ND 4.3 13

10 90-125 .. ND ND N 4,3 . .16

e g 254 1 g A 1 ND 4.3 11

1250165 -200mNDE T = WD ND 4.3 27

ND: Not determined.
*) No correetion has been made for 0,




PROFILE NO: N W P 14/77

Location: N.W. Province, Nyangombi
Schemej Iine 15-~1800 n,

Physiography: plateau

Slope: 0 -1%
Elevation: 1395n

Parent material: not known

Vegetation/Iand use: mediun 1Honmbo
woodland; pit on edge
of cassava field

TRl Gilags s Sil

Mapping unit: 6

well drained

Droinage:

Permeability: moderate

Date sampled: 18-10-~1977

Described by: Dr. P. Heilnmanm,
B. Sitooloma

Lond Cap., Code: 1 BC C C = =

A==5YR4 /8

a4t

Dark yellowish brown (10YR3/4) moist and yellow1sh

brown (1OY”5/+/ dry, sandy loan; no racro structure;
soft dry, very friable noist, non sticky non
- plastic wet; nmony fine, common medium and coarse
pores; cormon fine roots; clear and smooth

Yellowish red (5YR445/6) moist and reddish yellow

(5YR5.5/6) dry, sandy clay loam; no macro struc—
ture; slightly hard dry, friable moist, non

sticky non plastic wet; many fine, few medium and
coarse pores; few fine roots; gradual and smooth

Yellowish red (5m4/8) roist and dry (5YR5/7),

sandy clay loom; no macro structure; slightly

hard dry, friable moist, non sticky non plastic
wet; mony fine, few medium and coarse pores; few
to no roots; diffuse and smooth boundary ong

Sane as B2413 slight difference in colour and

texture; slightly sticky and slightly plastic;
gradunl and smooth boundary on,

Horizon Depth (em) = Description
Ap 0 - 17
boundary on,
Bl 17 - 33
) boundary on,
B2,1 33 = T5
B2.2 75 = 130
B2,3% 130 - 200 +

Yellowish red (5YR5/8) moist and reddish yellow

(5YR6/7) dry, sandy clay loam; no macro structure;

s e » hard dry, friable noist, plastic and slightly

sticky wet; many fine, few medium ond coarse
pores; few to no roots.




ANALYTICAL DATA

Profile No: NP 14/77 Grain size,mn,
 Clay Silt F.sand M,sand C.oand
| i 0.002 0.05 0.25 0.,50-~  TEXTURE
Lab. Depth 0,002 -0.05 -0,25 -1, 50 s ‘29560 (Uspa)
No. (on) % % % % %
TI/4213 01T - 14 i 40 34 5 SL
R b SR 8 44 29 1 SOL
15 33-75 24 8 38 29 1 SCL
16  7T5-130 29 10 39 21 1 SCL
17 130-180 28 11 36 24 1 ScL
ggcmicnl datae
Lab, Depth BEx.Ca Bx.lMg XK Bx,Na C.EB.C C.B.C n.e%
No., (cn) n,e,.% 1,6.% 1,6,% 1,6 oJb n,e.% 100g clay*)
P ANBE 61T 0.45 0.35 0.76 0 2.0 15,7
tayra-32 0.75 0.60 0,02 0,02 1.8 8.6
15 33-75 0.65 0.60 0.06 0.06 1t 6.2
16  75-130 0,30 0.50 004 0.01 1.9 6.6
17 130-180 0,40 0.50 0,02 0.06 1.9 6.8
Lab, Depth  Orgs C  Tobel § Avail, P pH Base- Sat o,
No. (en) - . % % ppR (cact,) . &
i o b 0 0.99 0.02 7.4 44 39
14 1733 OREH D 5.9 4.7 7
15 33-75 WD D ND 445 91 ‘ N
16  75-130 WD D 1D 4.5 45
19--130-180" ~ ND WD ND 2095 52

ND: Not determined

*) No correct ion has been made for O,M.
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PROFILE NO:

Location:

NW P 16/77

L. U. Class: Gw

¥.W. Province, Nyangoubi Schemej lapping Unit: 20
Iine 25-600 m
Physiography: Dambo

Slope:

Blevations: .

1 - 3%

Drainage: imperfectly drained

Permeability: mod,

Approx. 1550m : Date sampled: 21- 10-1977

Parent materisl:not known

* Vegetation/Lend use: grassland

connon fine few medium poressi-no macro

Horizon Depth (cm)

A 0O - 25cm

4B 25 - soca ‘
B2 .?O .= 110cn
B;.2 — 11éu - 15OCD1
B2.3 150 -200 +

Describe B&: Dr, P. Heilmann
B, Sitooloma
Iend Cap., Code: IB B C I = =

/. W210YR5/1.5

Description

Black (10YR2/1) moist and dark gray (10YR4/1)
dry, sandy loam; no macro structure; slightly
hard dry, very friable moist, non sticky non
plastic wet; common medium, few fine and coarse
pores; many fiie rootss gradual and wavy
bound Ty on, -

Dark grsy (10YR4/1) woist and gray (10YR5.5/1)
dry, sandy loamj no racro structure; hard dry,
very friable moist, non sticky non plastic
wet; comnon fine, few medium pores; few fine
rootss diffuse and smooth boundary on,

) Grayish brown (19135/1.5)~m0is%'and gray

(10YR5.5/1) dry, sandy clay loamsno nacro
structure; hard dry, very friable moist,
slightly sticky and slightly plastic; wet;

diffuse and smooth boundary on,

Light brownish gray (1OYR6/2) noist and light
gray (10YR6.5/1) dry, sandy clay loam to sandy
clay; no macro structure; very hard dry, friable
moisty, slightly sticky and plastic wet; wmany
fine pores; diffuse and smooth boundary on, L

Tight gray (2.5Y7/2) noist, sandy clay; few,
fire, faint mottless no ~—acro structure; very
hard dry, friable noist, sticky and plastic
Wwet; wany fine, few medium pores; common

bur owing channels filled with A material,



ANALYTICAL DATA

Grain size, mme

Profile No: NWP -16/77
Lab. Depth~ - Clay Silt F.sand M.sand Cesand |
Noe om0, 008 "0705 0.25 0.50 TEXTURE
04002 =0.05 =0.25 =0,50  =2.00  (USDA)
sl gia B % % e vor :Gglimadon, Joee
- mothoII T “0up5 8 . 18 el 21 9 SL
23 25-50 11 i 32 28 12 SL
24k 50-80 16 11 Bp—— 92 9 ST
.25 80-110 16 10 SEsdl o1 9 SL
. 26 110+150 .20 10 45 16 9 SCL/SL
27  150-200 2k 10 45 16 5 86T,
- Chemical data,
Labe i Depth  Ex.Ca sxohg BEx.K Ex.Na C.E.C. C,E.C mees’k
Noe . (cm) Me€ek "Neced Mook Mecel mees%  100g clay *)
77/42227 0-25 0,40 . 0.30 0.0k 0,10 2.0 25,0
=PETREL50 10,50 UWbO0;0k 0 2.3 2049
2lytor 1505803 =30 0 UIha ¥ 0L 01 0 = 1444
25. 80010 0,25 .0.25: 0.07 0 2.3 14,4
26, 110-150 0460 0e15+ 0302~ 0.12 145 Tk
JEHEPE 50 =500 | 0,607 0J20 - 0,027 0,06 1.6 647
Labe  Depth OrgeC Total N Availe P pH Base Sat
No. (cm) % % ppm (CaCl2) % +
77/4222  0-25 0.86 0.05 6.1 L.2 L2
23 25-50 0447 0,03 5,8 k.3 L1
2k 50-80 ND ND ND 4.2 35
25 80-110 ND ND ND 4.2 22
26 110-150 ND ND ND 42 59
27 150-200 ND ND ND 4.2 55

*) No correction has been made for 0.,

ND:

Not determined




PROFILE NO:

Location:

NWP 11/77 T.U. Class: S2w (H.R.Z.)

N.W. Province; Nyangombi Mapping unibs 17
Scheme; ILine 18=3C0 m,

Physiography: Plateau

Slope:

BElevation:

Parent material: not known

1-3%

approx. 1550 m, -

- Vegevation/Tand use: medium Ifiombo

Horizon

woodland

Depth (ecm)

Drainnge: noderately well
drained

>

Permeability: rapid

Date sampled: 21-~10-1977

Described by: Dr., P. Heilmann,

2 PR 75 Yo i o7

Tand Cape Code: T X X X X - =
=71 10YR5/5

Description

A

B1

"B2.1

B242

B2,3

0 =12

e

80 = 140 .

140 - 200+

Iight olive brown (10YR545/3) moist and light
yellowish brown (10YR5.5/4) dry, lopmy sand; no
macro structure; loose dry, very friable moist,
non sticky non plastic wet; many fine, few medium
and coarge rootss gradual and smooth boundary on,

Olive brown (10YR5.5/4) roist and light olive
brown (10YR5.5/4) dry, loamy sand; no macro
structure; slightly hard dry, very friable moist,
non sticky, non plastic wet; many fine, few medium
and coarse pores; commor fine and coarse, few
nediun rootss gradual and smooth boundary on,

Tight olive brown (10YR5/5) moist and light
yellowish brown (10YR6/4) dry, loomy sand; no
nacro structure; few, fine, distinet 7.5YR5/8
nottles; hard dry, friable moist, non sticky non
plastic wet; many fine, few coarse and medium
roots; gradusl and smooth boundary on,

Same ‘as B2.1° but light olive brown (10YR5.5/6)
noist and yellow (10YR7/5) dry; few roots.

Some as B2.1 but light olive brown (10YR5.5/6)

noist and olive yellow (10YR6/6) dry; common

distinct mottles and few to no roots.



No: NWP 17/77

ANALYTTCAL DATA

Profile Grain size, mm
Clay Silt ",sand M.sand C.sand
G002 ©~'0.05 odes 0.50 TEXTURE

Leb. Depth £0.002 -0,05 -0.25 =0.50 =2500 (USDA)
No.6 (cm) - % % % O e )
77/4228 0-12 7 7 L 38 4 LS

29 12-36 7 L 55 26 3 LS/

BE0BEER0: 5 | 9~ 5 66 17 L LS .

31 80-110 7 L 59 26 L LS/S

32 110-140 8 3 56 29 b Iy
35 140—190 % b 56 29 k LS/S
Chenical data. =

Lab. Depth  Dx.Ca Bx.'s  x.K W%, Na C.E.C. C.E.C. m.e.%
No. (cm) Me€e%  Mee® MoeaB -~ Meeod Mo€o 100g clay *) 2
?77/4k228  0-12 0.60 0.40 0.08 0.06 R 21.4

29 12-36 Ol 75 0.20 D5 0.06 < 18.6

B0i00h=50 0, 60 .60 .20 0,04 0.08 1.0 11,1

334 80 10T OEE0- el 20 fy 0502 0.08 0.8 11.4

i 2 [ B 1 W 2 51 0.10 0.02 0.06 1.0 125

B5L Lo 1900 080 036 0.03 0.09 0.9 12.9
Labe Depth Oz @ TotalN Avail.P pH Base Sat
No. Cam) Dac mabg 7 % ppm (CaC%z) % o .
77/4228  0-12 0.86 0.03 2Lk L.6 76

29t PAlSEE0T00 66800 BuO3 5.9 Iy 81

30 3680 ND ND ND e 2 92

31 80-110 ND 4P ND L 4L 100

32 110-140 ©ND ND ND L,z 78

33 140-190 WD ND ND L.3 100

ND: Not determined

*) No correction has been made for 0,ll,




PROFILE WO:

Location: N. 7. Province, Nyangombi -
Scheme; Line 15-Om

Physiography: Plateau

Slope: 1 =%

IElevation: Approx., 1550m

NW P 18/77

Parent material: not knovm

Vegetation/Iond use:

Tree savannch

(old cassov- garden)

L. U. Class: €1 (H.R.Z.)

. Mapping Unit:1

Drainage: well drained

Permeability: mod. rap.

Date sampled: 2 - 11-1977

Described by: Dr. P. Heilmann
B. Sitooloma

T CC OC0E - =
A==2..5YR3/4

Land Cap. Code:

Dark-reddish brown (5YR3/5) moist-and

yellowish red (5YR4/6)dry, sandy clay loams

no macro structure; loose dry, very friable
noist, slightly sticky and slightly plastic
webs many fine and nedium, few coarse pores;
many fine, few medium roots; gradual and smooth

Dark reddish brown (2.5YR3/4) moist and dry
(2.5YR3/5, sandy clay loam; weair, medium and
coarse subangular blocky stucture; slightly hard
dry, friable moist, slightly sticky and

slightly plastic wet; uany fine and medium,
common coarsepores; many medium common fine rootis;
-cXeaxr and w-vy boundary on,

Dark red (2.5YR3/6) moist and red (2.5YR4/6)
dry, sandy clay; weak, wedium and coarse
subangular blocky structure; hard dry,

friable moist, plastic and sticky wet; many

fine, few nediuam and coarse pores; few_ fine

~and medium rootsj diffuse and smooth

Horizon Depth (cm) Degeription
A 0. - &5

boundary on,
AB 15 = 60
IIB2.1 60 - 95

boundary on,
I1B2.2 9b = O

As B2.1, less porousy less biological activity.



Profile No: NWP 18/77

ANATYTICAL DATA

Grain size, 1m

Clay Silt F,sand ,sand Cesand
, i 0,002 0,05 0.25 0450 TEXTURE
Iab. Depth 0,002 ~0,05 ~0425 -0,50 ~2,00 (usDA)
flo. (cm) % % % % %
77/5240 - 0~ 15 24 7 28 37 4 SOL
41 15~ 35 32 8 37 20 3 SCL
42 35~ 60 38 9 30 17 6 s
43 60~ 95 36 8 G 15 4 SO
44 95~130 34 9 34 20 3 SOL
45  130-170 42 10 30 16 2 SC
Chemical data 2
Iab, Depth Ex.Ca  Fx.g Bx.K Ex.Na G.E,Co' - /0.E.0 meeaf
No. (en) nee. %09 . e300 A n.ee% 100g clay
77/5240 0~ 15 1480 0450 B2 - 6.3 2845
41 15=- 35 0,30 0,10 0,06 = 504 16.8
427 35560 . 0,30 0,10 0,03 - 4.0 1045
43 60- 95  0.10 0,10 0,03 - 548 7.8
44 95-130 0,10 0,10 0,03 - D A
45  130-170  0.10 0,10 0,02 - i =
Iab, Depth ;
No. (en) Org.d Total N AvaillD pH Base Sate
% % ppn (cac1,) %
T7/5240 0= 15 2,11 0.14 1049 44 25
41 15= 35 0,90 0,10 745 442 9
42  35-60 D ND D 4,0 11
43 60~ 95 1D 17D ND 442 8
44  95-130 WD ND ND 4.1 b5
45 130-170  ND ND ND 4.3 S

*) No correction has been mnde for 0,lM.

ND: Not determined




PROFILE _NO:

Tocations

Physiography:

Slope:

Flevation:

x

Pwreﬂt muterlal

Vegetation/Land usc: liediun Miombo woodland

W WR

N,

‘s Province, Nyangonbi
schemes Areall, Line4A-1800m

19/77

“Et;'rl‘

Ls D Clasniio] (E.Bh %0 )

Mgpping Unit: 1

Plateau Droinage: well drained
1 - 3% Perneability: mod.
Approx. 1575m - Date s opled: 2 -11 -1977

not known

Horizon Depth (cm)
A 0O -~ 10

. B 102255
B2:1 25 - 55
B2,2 - 55 ... 105
B2:5 ¢ 105 = 170 +

& = “

Descrived by: Dr. P Heilﬁann,

S e S A SRS B ] i 5 i) Sltooloma

Land Cip. Code: I O0DPF ==
LL-—Z ® SYP\. 3/6

Description

D~rk rcddish brown (2.5YR3/4) noist and dry
(2.5YR3/5), sandy clay loanj noderate, fine and
nediun subangular blocky structure; hard dry,
frinble noist, slightly sticky slightly plastic

“weti confion pores; any- fines -few nediun. roots;

clear and wavy bounu~ry on,

Dark red (2.5YR3/5) moist and dry (2.5YR3/6),
clay loan to clavs wenk, rcdiun subangular blocky

structure; very hard dry, friable moist, sticky
and plostic wet$ mony fine, common medium and. -
coarse poresj comnon Llne, few nediun and conrse
roots; grﬂdual and snooth’ boundn ry ony

3

Dozl red (2.“"33/6) noist and dry, clay loan to clay;

WGF;, sediun and coarsc subangular blocky structure;
ward dry, friable moist and plastie wet; patchy

taln clay cutans 53 conron pores; Tew fine aond

nedium roots; elffuse and’ smooth boundary on,

Scue as B2.1, butb 2.)YRQ/6 in colour; somewhat

‘less porésy Tew to no rootsy -gradusl -add -smooth

boundary on,

ame as B2,1, but 2.5YR2/6 in colour; weak and
moerate structure and broken moderately thick
clay cutans.

~1 ! = e



4’11\‘] A LYJ:‘ I CAL DA TA

Profile No: NWP 19/77 Grain size, mm
Clay Sl F.sand M.sand C.sand
0.002  0.05 0.25 0.50 TEXTURE

Lab. Depth  <0.002 -0.05 =-0.25 -0.50 =2,00 (USDA)
No, (cm) % % % % %
77/5246  0-10 32 19 o5 10 L SOL

L7 10-25 33 25 32 9 3 e

48 25-55 = 25 22 7 L 018

k9 55-105 38 22 55 i < w3k

50 105-120 3k 27 31 6 2 cL

51 140-170 . 36 2k 53 5 g2 €18

Chemical data .

Lab. Depth Ex.Ca Ex.Mg Ex.K Ex.Na: - CuB,C C.EuC mec%
No. (em) Mece® Mab.% Mee.® Meco®b m.e.% 100g clay  *)
77/5246  0-10 0.30 025 0.2h €. Oae i

L7 10-25 0.10 0.1c¢ 0,0k 0.00 7.0 Zaime

L8 25-55 Fr O30 0.1C 0.02 0,00 6.0 18,8

L9 55-105 0.10 0.10 oL@ S ontn 4.0 10.5

50 105-140 0.10 0.10 0.02 0.00 3.8 11.2

51 140-170 D D ND D WD -
Lab. Depth Org.C Total N Avail.P  pH Base Cat
No. (cm) % 9% ppm (CaCl,) %
77/5246  0-10 570 0.08 1828 L.2 9

47 10-25 95 0.09 6.5 el 3

48 25-55 ND ND ND L 2 i

Lo 85-105 D ND D b ol 6

50 105-140 ND D D L.5 6

51  140-170 ND D D 445 -

ND: Not determined.

*) No correction has been made for 0,il,




PROFILE NO: NWP 20/77 L, U, Cless: 028 (H.R.Z.)

Location: N. W. Province; Iyangoubi Mapoing Unit: 1g
Scheme; Areall, Iine 9B 1200m

Physiography:  Plateau slope Drainage: well draimed

Slope: 3w 5% Perneability: mod,

IElevation: Approx. 15751 Date sampled: 2 - 11-1977

Parent material: not known Described by: Dr. P. Heilmann
— B, Sitooloma

Vegetation/Icond use: Iight Miombo woodland Iand Cop. Codes I C C E L ==

B~—2.5YR3/6
Horizon  Depth (em)— -  Description
A 0 - 12 Dark reddish brownm (2 HYR2, 9/5) moist and dry,

(2.5YR? /ﬂ), sandy clay loary; no macro structures;
slightly nerd dry, very friable moist,.slightly sticky
slightly plastic wet; many pores; many fine, few

. mcdlup and coarnse roots; gradual.and smooth boundary on,

_BA - forga s 35 L Dark red (2 gyaa/s) noist and dry (2. 5YR3/6), sandy
; - clay loam, ; very weak, fine subangular blocky
structure; slightly hard dry, very friable moist,
slightly sticky slightly plastic wet; many poress
many fine, few medium and coarse pores; gradual and
wavy boundary ong S

B2.1 35 - 65 Dark red (2,5YR3/6) moist and dry (2.5YR3.5/6), sandy .
clay loan to sandy clayjweak, wmedium-subongular blocky
___structure;-slightly hord dry, friable moist, plastic
. = = g and slightly sticky wet; mony fine common riedium and
coarse poress conron fine, few mcdium roots; clear
and wavy boundary on,

Bese 65 = 90 As B2.1, but ncdium and cocrse subangular blocky
y structure; less pores and roots; gra dual and “smooth
- Grn e - boundary on,

B2ed 90 -~ 170 + \s B2.1 very weok structure and few to no roots.



Profile No:

NWZP 20/77

ANALYTICAL DATA

Grain size, mm

e C sy SHMLE Fe.sand M.sand Cesand
Z- 0.002  0.05 &.25 0450  TEXTURE
Lab, Depth 0,002 -0,08 0,25 -0.50 -2,00 (UsSDA)
Nos (cm) - % % % e %
Vi) iz s tspedbaliod ) N A 2 11 39 21 6 SEL
BB LSR8 B 27 5 38 2l 6 SCL
St 35-65 27 11 55 2l -5 SCL
58 £5-90 -29_' 1% 41 14 5 SCL
56 90=130 31 11 38 16 4 SCL
57 1301480 & 8 39 1% 6 SCL
Chemical data
: “ , _ )
Lab, Depth Ex.Ca Bx.Mg | EELK Ex.Ne . C,E8,C, Q. EC et $
No. (em) Mee % Me€o% Me€e% Me€e% MeCeP 10Cg clay
77/5252 0-12 5,40 3:30 0.56 0.00 12,00 5242
53 1235 0.35 0.20 . 0.1k 0.00 6.8 25.2
Sh 35465 0.58 QB REs10 0.00 640 22,2
) 65-90 @%50 Qo0 0.06 0,00 L,6 15.9
56 90-130 8.55 0.80 8.06 0.00 ¢ 12.9
57 130-180 G0 S 0,06 @,00 Z okt 11,0
Lab, Depth Org. C Total N Avail, P pH -Base Sat
No. (cm) "% % ppm  (CaCl,) %
77/5252 0-12 2.61 0.17 bk 5.6 77
53 12-35 1. 44 8,07 2842 b b 10
DA, 35-65 ND ND ND k.5 14
= 65-90 ND ND ND L.6 19
56 90-130 ND ND ND bk,o 30
7 130-~180 ND ND ND bk 15

*)
ND:

o correction has been made for O,ll.

Not determined

-




PROFILE 110: NW P 21/77 Iy U. Class: C1 (H.R.Z.)

Location: ¥. V. Province; Nyangombi Scheme Mapping Unit: 1
Areall, Time 10B-1500m

Physiography: Platesu

Drainage: well drained

Slope: 0 u= 1 “ Perneability: moderate
Eievation: \pprox, 1600m . - Dote sampled: 2 - 11=1977

Described b&é Dr. P. Héilmamn-

15 igl: not own 0
Parent materiol kng WIS

Vegetation/Iand use: light Miombo woodland

Tand Gap. Godesrd Gl il S~

Horizon Depth (cm) Description D 5YR3/6
A 0 - 10 Derk reddish brown (2,5YR2/4) noist and reddish brown

(2.5YR3.5/4) dry, sendy clay loams no macro
struccure; slightly bhard dry, very friable moist,
slightly sticky and slishtly plastic wet; many fine
and cedium, common coarse poresj nany fine, few
mediua roots; clenrnnd smooth boundary on,

) Darlk reddish brown (2.5YR3/4) moist and dry

e (245YR3/5), stndy clay; very.weck, nedium subangulnr
blocky structure; hard dryy -very friable moist,
plastic and slightly sticky wet; many fine and ~

. nedium, con-on conrse roots;’ clear and wavy

boundary on,

B2:1 30 - 80 ) Dork red (2,5YR3/6) moist add ary (2.5YR3.5/6),
sandy ‘clayj;weak, medium and . coarse subangular
blocky. structure; hard dry, friable moist,

. . plastic and stickynwet; patcéhy thick elay cutans;
) _ nmany fine, few'medium and coarse pores; comuon
"7 7 fine, few wediun roots; diffuse and smooth
boundﬁrJ Oon,

_ B2.2 80 -1 130 _ As B2.1, clay; few to no roots; diffuse and
; smooth boundary on,

B2,3 130 = 180  As B2.1, dark red (10/2.5YR3/6) moist clay;
broken, noderately thick cutans; few to no roots,.
FLi g v %



ANALYTICAL DATA

Grain size, MMae

Profile No: NWP 21/77

Lab, Depth Clay Silt Fosand M.sand Cesand
Noe (em) 0,002 0.05 0.25 0.50 TEXTURE
£0,002 #0405 ~0,25 =0.50 =2.00 (USDA)
% % % C% %

25258: 0-10 o) 17 52 14 “ SCL

59 10-30 59 1k 33 13 3. o2t

60. 5. 5. 30-55 37 17 33 8 5 sC

61 55=<80 37 16 25 10 L SC

62 8L=1430 L1 16 31 7 5

63 130-180 L3 i il 5 b

Chemical data.

Labe Depth ExeCa  Ex.Mg Ex.K Ex o 3adl . B.C C.OjCemcb
No. (Cm) moe.% moeo% moeo% m.e.% m.e.% 100%‘ Clay *)
?7/5258 0=10 .. .. 0,60 0,50 O.41 0,00 9.2 279

59 10-30 0.20 0 SREEY 17 0.00 6.8 1844

60 30=55 0425 Q40 0416 0,00 6.0 15ac

61 55=80 @310 040 0.18 O.14 Solt 14.6

62 80~130 Ol 10 0.10 D2 @01 L.,2 1042

63 130-180 GH0 0.10 0,08 0.13 G T2
Labe Depth OrgeC Total N Availe. P pH Base Sat
No. (cm) % % ppm (caCl2) %

59 - 10-30 1640 0.09 e oo 7

60 30-55 ND ND ~ ND L,2 9

61 55-80 ND  ND ND 4,3 10

O el O D ND ND bok

63 130-180 NDES: “pe BD ND L,3

, - _

*
g

ND:

g

Not-determined

"No correction has been mede for 0,10,




PROFILE NO:

Location:

Physiography:

Elevation:

£
3

N WP 22/77 ; L. U. Class: Sow

- .

N.%. Province, Nyangombi Schemp-Mapplng,Unlt 15
Areall, Linel14B-1800m

. . -

Lower Slope. ) . Drainage: Imperfectlydrained

o= 0% g S Permeability; mod ,

Approx, 1625m Date sampled: 4 - 11 1977

Pavent material: not known Descrlbed @y Dr. 125 Hellmann

B. Sitooloma

VegetetiondLind use: Light fiombo woodland Land Cepe Codes I X B B Be=

Horizon

A

AB

B2,1

B2.2

B2,3

.- A=W310YR6/2 |

Depth (cm) Description DR

0 = 15 Black (19““2/1) noist and very dork grayish
brown (10YR3/2)3ry, loamy cand ; very weak,
fine fub9pﬁuLar blocky structure; loose dry,
very frizble moisty non-sticky non plastic

wetj common pores; mgny fine, common medium, i
and cocrge rootsy gradunl and smooth boundary
'Y - - B O ?:1', Fs - - . - : v

LRy Dark grayish brown “(TOYR4/2) moist and grayish

. browa (10YR5/2)dry, loony sand j few, fine,
faint 7.5YR5/§ nottles; nho macro structure;
slightly hard dry, very friable moist, non
sticky non plastic wet; many fine, common
fine, few medium and coarse roois; clear
and swmocth boundary on,

27 {'=~ 80 Iight brownish gray (10YR6/2) moist and light
: i gray (1OV17/2\dry, sendy loam; many coarse,
distinet 7.5YR5/7 mottles; no macro :
structure; slightly hard dry, very friable
"moist, non sticky non plastic wety many fine
few nediun and coarse pores; few fine rootss -
gsradual and snooth boundary on,

80 “120 . Tight yellowish brown (10YR6.5/4) moist end
: very pale brown (10YR7/3)dry, sondy loams:
few fine pronlnent 7.5YR5/7 and naony, coarse,
& . faint, 10YR6/6 mottles; no macro structure;
slightly hard dry, very friable moist, nonm
sticky non plastic wet; wany fine, few, medium
. and cosrse pores; few roots' grndual add
- smooth bound- vy on, =

- 420 -~ 4Fget— - -Fery pale brown (10YR7/3) moist sandy loanj -

many, coorse, faint 10YR6/6 mottless ... .
structure, consistency and pores as B2. 2,
ng roots,



LA

- ANALYTICAL ‘DATA

Profile No: NWP 22/77- - - g -Groin size _,141 LS
Clay .  Silt F.sand . H,snd C.sand
. . 0.002 0405 0 25011 0.50 TEXTUERE
"b. Depth  0.002° 7 10,05  —0.25 ~0.50 ~2.00° " (uspa)
o. (em) - -%Li 8 % % %
T7/5264  0-15 10 8 49 28 5 B
65  15-27 10 6 49 31 4 1S
66  27-80 L 15 ‘i 5% 21 e ST
67  80-1 20 2 10 51 24 =2 g ok gy,
68 120-175 15 15 43 22 5 SL
Chomical, data. - -
*)
ngb__ _Depth. - Ex.Ca Bx.Jg | BxK Ex.Na G2 C.H.G n.e.%
No, (cm) m,6.% © m.e.%  f.eds— mee.b 04 € 4 100z clay
TT/5264 045 1.0 ea dadts pn Qukf vaiuD.00 7.0 70,0
65 ABRT IO IO o 0%, 00 2.8 28,0
66  27-80 D ND D ND 5 - 24.6
i 67 180-120 0,20 0 0.05. __.0.02. _. 0,04 1.0 33.3
€p 120075 s TE0.50 T ba05 1A IOLEET T 0,06 5,2 34.7
Lab. Depth  Org. €  Total I Avail. P pH Base Sat = - ®
No. (cm) % % ppa (CagL,) . . % .
TI/52647 015, 2,03 UL 0403 nniBgTT 4.4 22
o [65 54P708 63 R " \Chkg g Tl i 8
66 27-80 D ND ND 4.4 -
67 80-120 D WD g 2 WD 4ol 8
- 63 120-175 WD. AR X v R 4o4 8 -

ND: Nok: 'detgg;_;;ned v

*) No. correctlon h,as Tonh made for O TI.




Parent material: not known

PROFIIE NO: N W D 23/77 L.U, Class: S1 (H.R.Z.)
Location: N.W. Proyince, Nyongombi llapping unit: 6
Schemes Area II, ’
Tine 16B=600 mn, Drainage: well drained
Physiography: Plateau lTermeability: moderate
./ Slope: 1-3% Date sampled: 4-11-1977
Elevation: opproxe 14 50 m. Described by: Dr. P, Heilmanm,

B. Sitooloma

TLand Cape Codes T C C E L = =

B1

B2,1

B2.,2
B2.,3

12 -

30

65
100

-~ 100
- 170+

Vegetation/Tand use: medium Ifiombo A--10YR5/5
woodland g :

Horizon ‘Depth (em) ©  Description

A o Grayish brown (10YR5/2) moist, sandy loam to sandy

clay loam; no nnero structure; hard dry, friable

moist, slightly sticky slightly plastic wet;
common fine and medium, few coarse pores; common
fine, few mediun rQot#; clear and smooth boundary
on, .

Dark yellowish-brown (10YR4/4) moist, sandy clay
loom to sandy clay; weak, medium subangular blocky

structure; very hard dry, fricble moist, plastic

~ and sticky wet; many fine, cormon medium, few
coarse pores; few fine roots; gradunl and gmooth

houndary on,

Yellowish brown (10YR5/5) moist, sandy clay loam to

sandy clay; weak, medium and coarse subangular
blocky structure; very hard dry, friable moist,
plastic and sticky wet; many fine, few medium and

_coarse pores; few to no roots, diffuse and smooth

boundary om, - sl
4s B2.1 but brownish yellow (10YR5. 5/6) moista

“Yellowish brown to light olive brown (10YR/2.5Y5/4)

moist, sandy clay loam to sandy clay; no macro
structure; very hard dry, friable moist, plastic
and sticky wet; many fine, few medium and coarse
poress no roots.




Profile No: NWP 23/77

ANATYTICAL DATA

Grain size mn

Clay Silt Fesand Il,sand Cesand
/5 0,002 - 0,05 0425 0,50 TEXTURE
Iab, Depth 0.002 =0,05 =025 -0450 ~2400 (UspA)
o, (em) % % o & w
77/5269 0-12 21 5 50 22 2 SCL
70 12- 30 34 6 38 19 5 SCL
71 30- 65 34 9 38 17 - SCL
72 65=100 21 8 41 17 3 SCL
5 100-140 35 13 36 11 4 3CL
T4 140-170 55 15 36 11 3 SCTL
Chenical data
Iab, Depth Ex.0a Ex.lig Ex.K Ex.Na Oolalls * - CB B amyeeth
No. (em) Ne€s% Meeeh meesd Nece% Tle€ o5 100g clay *)
77/5269 0= 12 1D ND D D 360 1463
70 12—~ 30 1D D 1)) D 246 T
71 30~ 65 0420 0,40 0.03 0404 fee 35
72 65-100 0,25 0.15 0,02 0,06 1.0 %05
73 100-140 0,20 0415 0,04 0405 142 364
T4 140-170 0,20 0,10 0404 0,08 1e4 4ol
Tab, Depth Org,C Total N Avail.P pH Base Sat.
No. (en) % % ppn (CaCl2) %
77/5269 0=~ 12 0,82 ND 1343 442 -
70 12- 30 0,39 D 849 4,2 -
T %30~ 65 WD ND D ) 6
T2 65-100 1D ND D 442 4
73 100~140 D D D 4at 97
74 140-170 ND ND D 441 30

*) TNo correction has been made for 0,ll.

ND:

Not determined




\PPENDIX 2

S01L SNALYSIS

The Soils Advisory Section at MNount Mekulu has issued a pamphlet: "A guide
to the meaning of Soil Analyses from which the following data are laorgely
used as to ipterprete the soil anolyses and assess the nutrient status for

the profile descriptions given in this repord.

pHE

The Calcium chloride method gives much more accurate laboratory results and
gives a truer measure of what the soil acidity will be under field
conditions during the growing season.

Values obtained Ey this method are on average about 0.7 units lower than
the water pH (1.5) but in individua; soile the difference may be
considerably more or less. ‘

It is therefore neéeséary to draw up an entirely new seale of desirable

and critieal pH ranges by which to interpret the significance of calcium-—
chloride pH values, Local experience shows that the following.may be

safely used as a broad guide:

Above 7.5 ,..44; Strongly alkaline, Usually unsatisfactbry and
g reguiring further investigation.

665 ~ 7eb sseeee " Alknline, usually on account of the presence of
free line, éaéisfactory for most crops, though
higher than.desirable.

640 = 6.5 ssssse Neutral., Highly satisfactory for lucerne, clovers,

" neat and barley. Satisfactory for most other
creps, but higher than desirable for tobacco.

545 = 660 sceese Slightly acid, Highly satisfactory for almost
2ll crops, inecluding tobacco. Iime Is not
required except in 'special circﬁmsﬁances.

Fral) i B ghlg c e ae Vediun acid. Satisfactory for mogt crops, bubt to
‘maintain the pH in this range under regular
cultivation liming will be necesssry at o suitable
stage in the rotation, especially in the better
rainfall areas.

4e5 = 540 4004000 Strongly acid, There is a progressive risk of
fertility being adversely affected, and the need
for lime is bhecomir g urgent.

Below 4.5 ossees Very strongly acid. Severe infertility is likely

and liring is essential before planting.




Organic Carbon

)
(W]
]
(o8
(0]

The organic carbon values interpreted as follows:

- -~ 7
Loy =Sl

Total Nitrogen

The total N content of & soil is related to its organic natter contente.

It varies greatly with texture, roinfall,.topsoil~subsoil etc.

.

The following are characteristic ronges of total nitrogen in soils

of Zambia

Texture Totel Nitrogen
per cent
Shl’}.as o6 e eceoeo0 ® o ®0c o cc eo e 0‘02—0.05
S:ndy loans sceecee so0cooe coccee 0,04 ~ 6107
Sand Ly CLn" loams e60200 ecocow 0006 at J.1o
Clays .9 e 90 LI B Y ®G6Go oo co0 000 ID‘1O~,:)Q15
0.5.0,

The cations exchange capacity (C,_.C ) is a measure of the capaecity of
the soil to hold nutrients against leaching. Oulclum is the 7ost'.
tightly held being followed by lig, K, N. C,D.C. is dependent on the
type and anount of clay and of organic matter. For comparison reﬁsons
it is useful to express then in m.e.%/10“”r eligye :

Following is a guide line for C.E.C./100gr clay:

Low 16 Neee%
lediun 168 ~24 Hmendh
High 24 meesho

Base Saturation Fercentage (BoS.T.)

This is the relative proportion of the absorbed H and AL and -the™
exchangeable cations. A rather definite correlation exigts between
the B.S.P., and its pH.

Following cre approximate figures for BeS.D.: S ’
Tow <7 35%
Mediun 35 ~ 50%

\"\
High > 50%




Available Phosphcrus

Available Phosphorus Ayad Yield increaseg that
- may be expected with

Resin extract Phosphorus Status

G ) SETERTS A adeguate dressings of

PeDellse P phosphatic fertilizer, if

other nutrients are also
adequate

Less than 3 Leutely Very large (up to double

deficient the yield)
3~ 7 Deficient Targe (iﬂﬂreﬂ°oe of one
4o two thirds)
- o APy a o
7 - 15 Marginal Small (dncreases of less
than one third)

15 - 25 ~deguate o Upreciable response
likely with general crops,
but mointenance dressings
desirable

Above 25 Rich No: response likely

Bxchangeable Potassiun

BExchanzeable Potassiun
(ng=equiv,/100ar. of Soil)
Potash 2 ;
S e Sands Sandy Typiecal
Jogns reddish~
brown clay
S /i A A~ - . Dr e

Deficient (responses +to potash likely, .. Below C.05 Below O, Belew 0,15

llarginal (saﬂc response likely, if other

condition° are suit ﬁ\WO for hiph yielde), .05 = 0,1 0.1 = Op. Uel15 = 0.3

nence 1TLSM¢ﬂFS usually deb¢r ble) coe oo Dol =0,25 0,2 = 0o 0.3 ~ 0,5
Rich (no potash required) ... eoe oss o, Lbove 0,25 ALbove O, Lbove 0,5




APPENDIX 3

THE IS CODE FOR SOIL DESCRIPTION

This code hag replaced the older CONEX code and is the one currently
used by the Iand Use Bronch (previously Land Use Services Division 1US )

of the Ministry of ‘zriculture and Water Developnent.

Lol

The Code Symbhol

The soil and land characteristics cre described according to standard
codes and the code symbol for each characteristic is arranged in a

standard order to provide a ccde description.

Sffective depth

~Texture of ‘surfaece layer

Texture of layer between
surface layer and 40 cn

Texture of layer 40 ~ 60 cm

f Texture of layer 60 ~ 90 cn
{

Hindrance to cultivation

= Limiting material

RS T 2 T
A Bl W1 (10YR 4/3)

|
|
i

Colour of subscil at 50 cn

Wetness

Erogion -

A ronge of symbols describes each of the above choracteristics. These
are described below. For further details see: "A guide to sgricultural
Plonning®s compiled and publisghed by: .

Lond Use Branch,

Ministry of lgriculture and Water Irvelopnent,

P.0. Box RV 291,

Tusoka, Zonbia.
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ve depth is the thickness of soil available for

satisfactory root develcpmente.

Symbol Designation
1 llore than 90 cn deep Deep
2 60 - 90 cn deep Tloderately deep
5 3C -~ 60 cn deed lloderately shallow
4 < 30 en deep Shallow
5 Rock and/or gravel to surface
Texture Symbols Slope Classes
L Sand Clay 0 0 - 1%
X TLoany sand @ Craclking clay ot 1 ~ 3%
B Sandy loan I, §ilty cloy B 5=t
¢ Sandy clay loanm J‘ Billty cleyelonm C 5.~ 8%
D Clay loam K. Silty-loar D 8-w-12%:
I Sandy clay L Toan B llore than 1é%

Hindrance to cultivation

g ~ frequent gravel or stones, or frequent patches of gravel

or stones, covering nore than 1% of the arec.

n - frequent 1arge ternite nounds, covering nore than 1% of

the area.

r -~ fregquent rock or laterite outcrops, covering more than
1% of the arean. Loosc rock frigments and boulders are

covered by the r - symbol.

Liniting material

H - Hard

L - Interite

- No wetness limitotion
W Slight wetness linmitation
We Severe wetness lirditation
W3 Very severe wetness limitation

Colour

u
"

A piece of soil token from anprox. 50

or from Just abo*e the limiting

c
layer where this occurs between 20 ~ 50 cm) is moistened azxd o colour code

given by comparison with MUNSELL Stondard Soil Colour Charrs,




APPENDIX &

CRITERIA FOR DETERMINING LAND CLASSES
AND ACCOMPANYING SYMBOLS FOR SUBCLASSES

' |
Type of land Arable Marginal Arable | Subclass
| | Symibol
k i . ( ; PR
{ | 1
Land class good | mod.good] poor | very poor
| i
clayey/sandy class | C1 S1|c2 s2 | ¢3 3| sk |
o ‘
minimum effective !
depth 90.. | 760 30 90 3
i
lightest texture
1
0 - 20 cm SCLULS NSCESS SCL 8 i S £
; 5
lightest texture E
20 - 40 cm | SCL SL | SL. LS LS S S+ t
lightest texture i ?
4o - 60 cm fevstang i ey re e e R R t
: | . '
,) i l
max. hindrance
to cultivation (%) 1 5 10 5 g,T,m
max. slope class (%)| 1-3 % 3-5 520 J B8 s
! ] |
AT, 5 i |
max. erosion class3> 2 ] 2 e | B2 &
il =2
¢ T |
L) ! ‘ !
max. wetness class ’ - i W1 ! W2 W2 w
L

* pot heavier than LS even at 60 - 90 cm depth

1), 2), 3), 4): for full description of these criteria refer to
LUS Land Capability System (1974, 1978), A summarized description
follows below:

1) depth at which soil conditions are met which impede root development
within 90 cm (e.g. rock, laterite gravel etc.);
some corrections are made for gravelly soils;

2) occurrence of gravel/stones on the surface, large termite mounds or
rock/laterite outcrops covering more than 1% of the area;

2) L4 classes: -: none; E1: slight; E2: moderate; E3: severe;

L) 4 classes: -: noney W1: slight; W2: moderate; W3: severe.







