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(i) SUMMi-RY 

The Nyanporabi Settlement Scheme area, '^escribed in this report, 

is situated in the Mwinilunpa district of Zambia's North­

western Province. The area was surveyed on a semi-detailed level 

in the 1977 field season; a small survey of a limited area on 

the Western plateau was already surveyed at the end of the 

1976 season. The survey area is approximately 4518 ha in 

extent. The purpose of the survey was to provide the necessary 

data for the planning of the af^ricultural activities in the 

Settlement Scheme. . . -- - ' " 

The climate is strongly seasonal. Average annual rainfall 

figures are about 1377 fniri. The rainy season occurs from the 

end o' October till April. June and July are the coldest 

months, «.n average of 10 frost days a year have been recorded. 

The area is co-ered by a well developed Kiombo woodland, in 

which sono rercaants of dry evergreen species occur. The dambo 

areac have a grassland vegetation. 

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

the area some agricultural activities occurred on the lighter 

textured soils. They consisted mainly of semi-permanent 

t-'adition-̂ J. 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, J. large low lying area occurs in the Northern 

centre part of the area. The average summit level of the plateaus 

ranges from lU00-l450 m. The plateaus have steep slopes towards 

the deeply incised streams. The lithology of the area comprises 

rocks of Kundêlungu and Lower iSoan 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-

deta-'led soil map attached to this report. The dominant soil in 

the area is a deep, well drained, friable and porous red clay 

soil with a sav'dy clay loam to sandy clay topsoil. 



These soils havo very little iioriz-nn 'differentiation and are 

very acid. (Ferralsols.) Their rhysical properties are good and 

they occupy about 1750 ha on slopes of 0~y/ and about 800 ha 

on slopes of 3-5'"'» Liminp" is essential when these soils a.re 

continuously beinfc farmed. 

In the Northern part of the Scheme more sandy and partly less 

well drained soils,have been found. They are also chemically 

very poor.and need special care whön opened up for continuous 

farming. _., 

(ii) ..CKNOV̂ TT̂ DGENSNT 
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Fr. N. Nkuwa transported the teams in the field. 

Assistance with local transport was provided by the Planning 

Section Solwezi. The Settlement coordinator, Kr, T. Baardsen, 

and the D. '1..O. Mwinilunga assisted the teams to oveTcome some 

problems during the field work. 

Drawing of the provisional map was carried out by Mr. J. Chiba 

at the LUS drawing office in Ndola. The final soil and land 

capability maps were drawn at the Carthographic Section of the 

LUS, Lusaka. Drawings in the text were prepared by Fiss M. Vobe. 

Soil samples were analyzed at Fount Makulu Research Station, 

Chilanga. 

Preparation and duplicating of this report was done in a joint 

effort by a number of -nersons from different departments. 

Frs. J. Ueilmann typef̂  the final text on stencil during the 

last days of our stay in Zambia. 

The help of all persons and institutions involved in this 

survey is gratefully acknowledged. 



( i i i ) 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 '^1 the Soil Survey Unit Ndola. 

The Scheme is currently assisted by NORAD aid. The purpose of 

the survey was to supply the Planninp 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 been settled already. . 

After 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 an'̂  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 land evaluation part of this report the soil units have 

been grouped into land capability classes accor'^ing to the 

Zambian LUS system for rainfed agriculture. When using the 

lan'̂  evaluation ^̂ ata for Nyangombi, it shoul'"'' be remembered 

that this Scheme is situated in the high rainfall zone of 

Zambia. 

In the surveyed area k^'ï' consists of good arable land; 

2h-,^% is mor'erately good arable land 5 1.8?' is m.O'̂ erately good 

to poor arable land; and l8.19̂  is poor arable land. Some 5«5/'̂  

has been considered as grazing land while O.Ŝ 'J 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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I. THE ENVIRONMENT 

1.1 LOCATION 

Nyangombi Scheme is situated in Mwinilunga District, 

North-Western Province, about 25 km East of Mwinilunga 

Boma and South of the main rrad between the Kanyama turn 

off and Samuteba school (see fi/?. 1), 

The area was formerly called Samuteba Scheme* The Solwezi-

Mwinilunga road forms the boundary of the Scheme in the 

North, the Karapemba stream in the V/est, the Nyangombi 

river in the South and the Lwamitova stream in the East. 

It can be loca.ted on the 1:50.000 topographical maps 

nos. 112tol and D3. 

The total area surveyed amounts to ^518 ha. 

1.2 CLIMATE 

The nearest meteorological station for Nyangombi Scheme is 

situated in Mwinilunga, some 25 km to the West. The 

altitude of this station is about IjéO 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 

season from May till October and a rainy season 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«8~ 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 frost days is 10, occurring in May, 

June and July, 

Relative humidity varies from about ^5-65/^ in the dry season 

to about 75-̂ 59'̂  in the rainy season. 
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1.3 FHYSIOGRArHY 

- 3 -

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 V/estern plateau. The area in general is sloping 

towards the South. Especially in the Southern h=ilf of the 

area the plateau has rather steep slopes towards the 

dambo's (over 5/-) • The altitude of the hip;hest upland parts 

is about 1^00 m in the 'v'ostern part and 1^50 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 darabo area in the centre of the 

Scheme is approx. 13^0 m. 

No detailed peolof^ical maps have been published for the 

area. On the geolopical map 1:1.000,000 (I961), edited by 

the GeoloF;ical Survey Department Lusaka, the following 

formations, both belonp-ing to the Katanga series, are present: 

a) Kundelungu, arenaceous facies, consisting of dolomite 

and carbonaceous shales; 

b) Lower Roan, consisting of quartzites, arkoses, shales, 

dolomites and conglomerates. 

During the survey a few outcrops of -iron-rich shales/ 

schists have been found. In general the weathering mantle of 

red clayey material is rather thi-ck. Outcrops of laterite 

blocks are present especially on the break of slope towards 

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

l,k VEGETATION AND FESSENT LAND USE 

The plateaus are covered with a good, rather uniform stand 

of Miombo woodland (Brachystegia longifolia, Julbernardia 

paniculata and Isoberlinia angolensis). The trees are rather 

well developed but not too closely spaced. 

Some other trees recognized during the survey were: 

Uapaca kirkiana ('musuku'), Karquesia macroura ('musamya'), 

Syzigium guineense ('musafwa'), Marquesis acuminata 

('museshe'), Albizzia antunesiana ('musase') and Erythre-

]̂ 5-p6̂ ™ africanum ('mukoso'). For some trees no species 

names have been found; their local names were: Kapepe, 
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Chlmpepa, Ilulerr' and muntikuni. Tomo of the abnve mentioned 

trees are remnants of a riry evergreen fnrcst in- thi-s 

Mi^rnbo woodland. 

Before the start c f the Settlement Scheme the agricultur-^l 

activities in thu area were mainly concentrated along the 

Solwezi-Fwinilunga road, and in some p-'tches with lighter 

textured soils further to the South. 

The land use type of the region is call̂ d̂ by Schultz (197^) 

'intermediate shifting/semi-permanent cultivation system'. 

In this trpf^itional agricultural system many characteristics 

of the 'chitemcne' (shifting cultivation) have been 

preserved although cassava has become the main staple crop. 

Together with cas-'-^v, finger millet anfi maize are the m̂ ain 

Gro-<-s in the area. The preference for the tuberous cassava 

cr''p is rather extreme. Good research experiments on 

cassava growing have been carried out a-.t the Fwinilunga 

Research Station by De Boer (1977). 

II. SirWEY r-̂ TIIODS 

II.1 OFFICE METHODS 

Prior to the fieldwork, aerial photographs, topographical 

maps and old. survey data were studied, l̂erial photographs, 

scale 1:50.000 (1968, nos. 712-71^ and 797-«00), were used. 

The quality of these photographs was good, althourh their 

scale w^s not quite appropriate for this survey. 

There existed a photo-mosaic for the area, but its sc^le 

of 1:25.000 w'=is not adequate to use it as a base map. 

Instead a 1:10.000 enlarg'̂ -mcnt of the 1:50,000 topographical 

map has been used as the base map for field work. 

•11 aerial photogra-rhs were studied sti reoscopically, before 

going into the field, to delineate the m,ajor physiorraphic 

soil units. " '~' 

The soil survey results were plotted on the 1:10.000 base 

map and a preliminary l^nd capability map was produced 

which was sent to the Planninr Section Solwezi. 

For production of th" final map, the original draft was 

redaced to 1:'20.000 scale. The drawing of the final maps 

was carried out at the Carthogra-nhic Section of the t'é^ 

Land Use Branch in Lusaka. 
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II.2 FIELD METHODS 

A semi-detailed soil survey was carried out of a small 

area on the Western plateau in September 197^; the rest 

of the area has been surveyed in October 1977. The survey 

was done on a rep-ular frid system using -the Scheme road 

in the Western part as a base line; a S.W.-N.E. running 

cutline served as baseline for the traverses in the Eastern 

part. Traverses were initially 300 m apart but it was soon 

felt that 500 m distance w^uld be sufficient in uifiw_of the 

rather uniform soil distribution. 

Soil augerings were carried out each 300 m. Traverse data 

sheets were kept of all the soil augerinf^s an̂ f other 

observations (vegetation, rock outcrops etc.). îll soil 

augerinps wore f̂ one by hand till 90 cm denth or shallower 

wherever an obstructive layer occurred. A total number 

oi k^O augerings was made. For the main re-presentative 

soils, sites were selected for profile ^its. The sampling 

sites are indicp.ted on the sril map annexed to this 

report. The rits were 180-200 cm deep where soil depth 

allowed. A total number of 1̂+ pits was described according 

to the FAO Guidelines an'̂  soil samples were taken. 

The method of continuous sampling of each horizon was used. 

Analysis of the soil samples WPS carried out in Kount 

Hakulu Research Station. Fethods of analysis are outlined 

in Appendix 1 which also gives the full nrofile 

descriptions and the analytical data. In Appendix 2 

guidelines can be found for the interpretation of the 

analytical results. 

Ill, THE SOILS 

III.1 PREVIOUS VORK 

On the schematic map accompanying 'Soils, vegetation and 

agricultural systems of N.VJ. Rhodesia' (Trapnell and 

Clothier, 1936) the Nyangombi area is represented as 

'Northern Brachystegia woodlands on clay soils'. 

The Land Use Flanning Section in Solwezl carried out a 

general land ca'ô 'bility survey of the area «in December 

and January 1975. 
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The map riroduced on a 1:25.000 scale only indicates the 

broad land capability land types usinp the pre 197^ 

LUS classification. No 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 orip-inal survey data seem to have been lost 

and no old traverse maps have been found. fr.-' 

III. 2 GENER.xL T HOFETRTIES OF THE SOILS -. ^ ' 

The f;eneral pattern of the soils in the Nyanpombi area 

is mainly determined by the parent material, geomorpholoe;y 

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 lyinr^ area with large dambo's occurs. 

The dominant soils in the area consists of well drained, 

deep, red clayey soils which are present on the gently 

sloping nlateaus in the Southern half of the area. 

They are friable and porous and have a good micro-

aggregation due to considerable amounts of iron 

(hydr)oxides. Infiltration and permeability are 

moderately rapid and these soils are relatively erosion 

resistant, ^orizon boundaries are diffuse or gradual. 

Soil structures are very weak. They are strongly 

leached and show a v^ry acid soil reaction (pH 

CaCl less than ^.5). On the shoulders of the plateaus 

these soils are present on slopes from 5 - 5/''i while on 

the steeper slones towards the dambo's they are associ­

ated with shallower soils and some rock or laterite 

outcrops. 

The N.N.E. part of the survey area has distinctively 

lighter textured soils probably related to a somewhat 

sandier parent material. The extensive darabo areas in this 

part are fringed by very light textured soils which are 

moderately well to imperfectly drained. The slopes in 

this area are very gentle (0-3?') . 

The dambo's along the river and the streams are rather 

narrow and often scattered outcrops of laterite have 

been found. , ̂, 
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III.3 TAXONOMIC SOIL CLASSIFICATION 

The taxonomie classification of soils in Zambia has been 

based some time on the so-called 'soil series' concept. 

However, durinr the last years this system has hardly 

been maintained by lack of a soil correlator. 

The grouping of the soils in Nyanpombi Scheme is 

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 

whenever this becomes necessary. 

III.^ DESCRIPTTON OF SOIL FAr^^ING UNITS 

A general-description of each mapping unit is given 

below. For detailed descriptions and analytical data of •\.4%,7 

each soil pit the reader is referred to Appendix 1, 

Some differences existing between field textures and 

laboratory 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 riven below, the soil 

fertility has not been used to downgrade the classes 

(see also chapter IV). ̂ owever, the Nyangombi area is 

part of the high rainfall zone of Zambia. . 

PLAT'SAUS 

Mapping unit 1 _- _lZ55_ha_( 3̂ .9''' of_total area) 

The soils in this unit are deep, well drained, dark red 

clay loams to clays with a dark reddish brown sandy clay 

loam to sandy clay sui'face layer. These are the dominant 

soils in the area and they occur as a very uniform cover 

on the very gently sloping (O-3/O top parts of the plateaus. 

The vegetation is a well developed Miorabo woodland. 

The soils have an «--BC horizon sequence and are strongly 

leached. The sliphtly stained surface horizon is about 

6-10 cm thick. 
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TABLE 2 - AREA (IN HA) OF SOIL MAPFIN3 UNITS AND, 

CORSESrONDING LAND GAF/.BILI'TY CLi.SSES 

Soil'Mapping | Corresponding 

unit no. ' Land Cap, Class 
ha 

I 1 
1s 

C1 

"CZs" 

'C2"d' 

C3dg 

Ids 

C2dg + C3dr 

G2ds 

G3ds 

-f-

1t !1 

lb ;2B + C2ds 

1753 
•'"8Ï4" 

27 
38 
""8" 

'W 
•28" 

'5T' 
- - i 

; 2 

, 3 

5 

5d 

5a 

~5 

C1 • •- • 

.-. . ^ • -CI • • .,•;..:.. 

T' ""•" 'C3sd' + "Cj,s"~'^'^^i'P^- ",V ' 

• -i S1- : : •:• • • ; • 

1 
• 

6d ;. . •• 

f 6r 
1,. 
i ^5 

15a • 

1^ 

17 

20 

25 

S3d , j 

S2d-+ S3dg 

..S1 + S2d 

SI -
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The horizon boundaries are gradual to diffuse. Soil 

structure is (very) weak subanpular blocky. Micro-

aggrepation is good and rather stable due to conside­

rable amounts of iron Chydr)oxides, average clay 

content is about 30"'̂  for the surface layer and 45f.' 

for the B horizons. In the topsoil organic carbon 

levels are low and available phosphorus averages about 

12 ppm. Soil reaction (ph CaCl ) is very strongly 

acid (̂ .1 - A-.5) for the A horizon and 'f.1 - k.k for 

the B horizons, making liming essential when cropping 

these soils. 

Base saturation is very low and mostly less than 10?̂ . 

The OEC/100 gr clay is low with an average of 8 m.e., 

which is typical for a kaolinitic nature of the clay 

minerals. Only some patchy thin cutans have been 

observed in these soils. They are thought to have an 

'oxic' horizon. -

Five soil pits have been described and sampled: 

N W 1/76 and 2/76, and N W 12/77, 19/77 and 21/77. 

Land Capability Class: CI 

Tyt^ical LUS Code : 1 D F F F - -

A - - IOR/2.5YR3/6 

Mapping ™it_1s_ _- 8l4 ^^.^"^''^I''L_2^ total area) 

The same soil as unit 1 but on slopes of 3-59̂ - Tn 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 (NkfP I3/77 and 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 k.2 - 4,9). This may be due to the fact that 

decomposed rock is present at shallov/er depth. 

Land Capability Class: C2s 

Typical LUS Code : 1 D F F F - -

B - - 10R/2.5YR3/6 
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Mappinf?; unit_1d _ - Zl •'̂^ (1..6?<̂  of total_area) 

As unit 1 but moderately deep and moderately shallow 

over laterite pravel» In some places some small 

outcrops of laterlte 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 been described. 

Land Capability Class: C2d/C3dg 

Typical LUC Code : 2/3 T̂  F F (F) g L 

A - 10R/2*5YR3/é 

Mapping unit Ids __-_ 55 ha_(l.29< of total area) 

As unit Id but on slopes of 3-3'^'-» 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 : 2/3 D F F (F) - L 

B IOR/2.5YR3/6 

Mapping'unit It -_ . 28_ha (0^6^ 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 t in their thick 

surface layer of sandy clay loam texture. They also 

have a somewhat liphter subsoil texture,. Their chemical 

properties are not significantly different from those 

of unit 1 soils. 

One soil pit has been described: NWP 18/77 

Land Capability Class: CI 

Typical LUS Code : 1 C C E F 

A - - 2..5YR3/6 
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Mappinp; unit lb - _51 ha (l-l"' °f_''̂ "̂ 5l_̂ ££̂ -* 

This unit consists of an association of unit 1s and 

unit Id soils. It occurs in the N.''̂;. part of the sur­

vey area over T rather small area. Ko soil pits have 

been described'. 

Land Capability Class: C?s + C2ds 

Typical LUS Codr : 1/2 D F F F - (l) 

B - - 10R/2.5YRV6 

Fappinr_unit 2 -_ _?9 lia_(0.6"j_of total area) 

The §oils of this unit occupy v^ry small ^reas in the 

Northern part of the ^rea, often in lower slope 

position. They are well drained, deep and very much 

like mappinr unit It. Only their Hues are 5YE instead 

of 2.5YR. No soil pits have been described for these 

soils. 

Land Capability Class: C1 

Typical LUS Code : 1 C C E F - -

- - 5YR5/8 

Mcappin)5_unit 3 _ -_ ^7 ha (l_.0̂ ' of total area)_ 

The soils of this unit have bieen found in a small 

area on the S.E. part of the low lyinp; area in the 

centre of the Scheire. They =3re deep, well and 

moderately well drained, with a sandv clay loam 

surface horizon and a sandy cl^y loam to (sandy) 

clay subsoil, '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 sandy loam topsoil. 

No soil pits have been analyzed. 

Land Capability Class: CI 

Typical LÜS Code- : 1 C C D F - -

; _ _ 10YT^V6 
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Mappinr_unit ^ _ -_ 570 ha (12.6'̂ ' of total area) 

This mappinfj unit is quite extensive in the area. It 

occupies the slopinp areas (5-B/' slope) between the 

plateau surfaces and the darabo's. and consists of 

an association of soils similar to unit Ids and Is 

(but on slo-pes of 5-<̂'"') • Some small outcrops of rock 

or laterite blocks occur in this unit. The weathered 

bedrock is in peneral at lesser depth than for unit Is 

soils, which is reflected in somewhat hipher x)H and 

C7,C-values. 

One soil -oit has been described: N W II/77. 

Land capability Class: C3s + G3sd 

Typical LUS Code : I/3 D F F F - (L) 

C - - 10R/2.5YR3/6 

Mapping unit_5 _- I67 ha (3.7''_̂ _of_total area) 

The soils of this m^ppinp 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 pits have been analyzed. The 

chemical data of unit It (NWr lV77) w:ll be applicable 

to these soilf>. • • 

Land Capability Class: SI 

Ty-oical LUS Code : 1 B B C C - -

A - - 2.5YR3/6 

Mapping_unit 5d __ - _l^'2J^^-'^'lZ 2^ total area) 

Same as mappinp unit 5 but moderately deet) and modera­

tely shallow over laterite pravel. 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 Class: S2d/S5dp 

Typical LUS Code : 2/3 B B C (p D 

;. - - 2.5YR3/é 
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FappinfT unit '7a - ' 17 hfi {0,kf of total area) 

Thlp unit com-prises an association of 5 and 5d soils. 

Its extent-is very liriited in the area. 

Land Capability Class: S1 + S2d 

Typical LUS Code : l/2 B B C C - (L) • 

/, _ _ 2.5YR3/6 

Fappinf unit 6_ _- 1 ̂ 9̂ ha (̂ .2f' of •total_area)_ 

These soils are well and moderately well drained, deep, 

yellov/ish brown sandy clay loams to sandy clays with a 

sandy loam surface layorl They have a strongly acid 

soil reaction with pK CaCl of k,2/k,k for the toüsoil 

and ^.1/4.5 for the B horizons. Soil structure is very 

weak to massive and horizon boundaries are diffuse. 

Base saturation is less than ^Of. CSC values for 100 gr 

clay are between k and 7 ni.e. 'vailable phosphorus 

values are low (7-13 ppm). These soils occur in the 

Northern part of the survey area on slopes from 

0-J>°'• They are very T)rone to capping when cultivated. 

For cassave cultivation they are very much favoured. 

Two soil r)its have been described for this unit: 

NWr 1V77 and 23/77. 

Land Capability Class: S1 

Typical LUS Code : 1 B B C C - -̂  

•••••'• A - - 7.5YR5'/8 

Mapóinp; unit 6d - 27 ha (0.6?/ of total area) 

As unit 6 but moderately deep and moderately shallow over 

laterite rravel. Some laterite outcrops may occur. 

Land Capability Class: S2d/S3dg 

Typical LUS Code : 2/3 B B C - g L 

• '- • ''•-- - ;e - - 7.5YTR5/8 •-

MappinfT unit 6r - 56 ha (1.2/ of total area) 
^ — -T — ^ — — — -• — — ^ ^ ^ — — " - ^ ^ ^ — — — — — "- — ^ — — — — ^ — — •" — — — ^ — — — —• — — — — — — 

As unit 6 but moderately shallow and shallow over laterite 

Rravcl. Frequent outcrops of latorite blocks occur and 

laterite rravel on the surface is very common. 
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Lpnrl Csp^ihility Class: S3dr + Gdr 

Typical LUC Code ^ : 3/4 B B - - r L 

Fappinr_unit_15 - _ ̂'l ̂ '^_^'^iTl 2^.'^"-^! ^-^-1 

This unit cnirnrises somp moderately well drained and 

sometines imperfectly drpined yellowish brown, loamy 

sand and sandy loam soils with a dark p;rayish brown 

loamy sand surface layer. Soil structure is massive. 

They occur on the transition tei the darabo's. 

Their soil reaction is stronp-ly acid and they are 

stronply leachrd with a base saturation of less than 

IC'̂ . . vailable phosinhorus is low. The CT]C/lOO pr clay 

value of 25-35 m.e. for some horizons in soil pi-t 22/77 

is rather anomalous and is probably due to an analyti­

cal error. In view of the oth^r chemical data a CEC of 

7-^ m.e. would bo expected.' Soil pit NUr 22/77 is 

representative for this unit. 

Land Cap^bi]ity Class: S2w 

Typical LUS Code : 1 X B T̂  B - -

'. - W1 10/7.5YR5/fi 

Fapping_unit 15a _ - 8S ha (1.9'"' of total_area)_ 

This unit is very similar to no. 15 but the soils have 

a sandy clay loam subsoil. They occur in the N. frinpe 

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

Land Capability Class: S2w --•••. - •' 

Typical LUS Code : 1 X ̂  C C - -

' _ ui 10/7.5YR5/8 

Mapping- unit_l6 -_ _ ̂ 7_ha (_1.9°_' of_total area)_ 

These soils are imperfectly drained, deep, loamy sands 

to sandy loams with a loamy sand surface layer. The 

very liphtly textured soils arc very strongly to 

stronf̂ -ly. acid and have a massive structure. CEC values 

for 100 pr soil are very lov; (1-2 m.e.) and make the 

hip-h value of the base saturation (9O-IOO/) quite 

meaningless. 
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The soils occur on tho transition to the darabo's in the 

centre of the area. Cne soil pit has been described: 

N W 17/77. 

Land Capability Class: S2w (or S2wt if texture from 

^0-6Q cm is loamy sand) 

Typical LUS Code : 1 X X B B - -

:. - W2 10YR5/8 

Mapping unit_17 _- _ ^_ha (less than 0.1'' of 

total area 

This very small mapping unit occupies a narrow, 

dambo like area in the N.Ti]. part. It consists of deep 

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 + SJdr 

Typical LUS Code : l/3 X B B (B r L) 

A - 1/5 IOYR5/8 

Mappinp HBi^.^*^ ~ _ 1^^ ^® Ĉ .l'̂ / of_total area) 

The soils in this mappinc unit are very poorly drained. 

They occur in the dambo sites over the area and have 

not been differentiated. In general thoy 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 

UNDIFFT^T^ENTIATED 

Mappinp unit_25 - Zh ha (0.5^'_of_total_area) 

This unit comprises very shallow and stony soils, 

which have not been differentiated. 

Land Capability Class: Ur/Gdr 
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Swamns - 21 ha (0.59' of total area) 

lp the centre of some oval shaüed dambo's in the N. 

part of the area, permanently^wet soils occur. They 

have not been surveyed. Their Land Capability 

classification is Uw. 

III.5 SCIL CL..SSI"FICaTION 

In Zambia the new F/iO/FNEFCO Classification System 

for the soil map of the world (F,.0/UNESCO, 197'̂ ) is 

used to* correlate broadly the various soils. This 

system however does not ĥ -ve a proper taxonomy for 

detailed cateroric levels as it was first aimed at 

small scale continent—v/i-se mappinp. 

The other widely used international system, the USDu 

'Soil taxonomy' (USD^, IQ78) uses a more morphomotric 

anproach which requires many field and laboratory data. 

The latter are often not available and in the sam.e time 

this system tends to take insufficient account of soil 

differences relevant in trn-pic^l countries. 

Table 3 shows the F/-0/UNESCC Classification for the 

soil pits in the Nyanrombi area. For comparison reasons 

the approximate equivalent name in the'JSD'' System 

has been p;iven. 

The classification units of the main soils present 

in Nyanpombi are: ' - •": 

a) Ferralsols 

These soils have an '̂ BC sequence of horizons with 

gradual to diffuse horizon boundaries. They are stront^ly 

weathered and have an 'oxic' B horizon i.e. a subsoil 

horizon which is: at least 30 cm thick, friable or very 

friable and porous; has a massive or weak subangular 

blocky structure which is characteristically stable, has 

more than ^^Y clay sized nartacles: has p-radual or 

diffuse horizon boundaries; contains no more than traces 

o'f easily weathcrable minerals; has a CSC of the orp-anic 

matter free clay of less than I6 m.e., and has little or 

no silt. 
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TABLE 3 - SOIL CL _SSIFICATION FOH NYANGOMBI SOILS 

ACCORDING TO FAO/UNESCO SYSTEM AFD USDA 'SOIL TAXONOMY' 

Mapping Soil pit 

unit -no. CLASSIFICATION 

NWT 1/76 

NWF 2/76 

NW 12/77 

NW 19/77 

NVT 21/77 

FAO/UNESCO: Ehodic-_Ferralsol, fine textured 

USDA: Typic Haplustox 

I 1s 
Y\W 13 /77 FAO/UNESCO: • 5 h o d i c _ F e r r a l s o l , f i n e t e x t u r e d \ 

NW -20/77 USDA: Typic H a p l u s t o x ' 1 

f 1 t ' 

F/iO/UNESCO: Ehodic F e r r a l J s o l , f ine /medium 

NV.rp 18 /77 t e x t u r e d . ' 

USDA: Typic Har) lustox 

FAO/UNESCO: 5 h o d i c _ F e r r a l s o l , f i n e t e x t u r e d 

W.4T- 11 /77 inter ,p;rade t o d y s t r i c N i t o s o l 

USDA: T r o p e p t i c H a p l u s t o x 

N'AfP 1 V 7 7 FAO/UNESCO: 3 ^ n t h l c _ F e r r a l s o l , medium , 
textured ~ I 

NW 23/77 . USD/;: Ustoxic Dystropept 

FAO/UNESCO: Ferralic Arenosol 

i ^̂  

16 

1 20 
1 

mrp 

Nw 

NWP' 

22/77 

17/77 

16/77 

USDA: aquic 

FAO/UNESGO: 

USD''.: aquic 

FAO/UNESCO: 

.USDA: aerie 

ustoxic Dystropept ; 

Ferralic i'-renosol 

ustoxic Dystropept 

Dystric Gleysol, fine textured i 

Tropaquept | 
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The clpy fraction of the Ferralsols consipts pre­

dominantly of the 1:1 lattice silica clay minerals 

(kaolinite rroup) and more or less well crystallized 

iron, aluminium and manp-anese oxyde. The F"erralsols 

are the equivalent of the 'oxisols' of the USD^ 

'Soil taxonomy'. 

In the F O/UW^SCO lepend six subunits are discerned. 

In the survey area only the rhndic, xanthic and orthic 

Ferralsols have been found. 

The rhodic Ferralsols have a red to dusky red colour 

and tend to have relatively hi/̂ h CFC values. Soils of 

mappinr units 1, Is, It and k compare with this 

subunit J - - - 1\ 

The xanthic Ferralsols have a (pale) yellow B ho-rizon 

(Hues of 7*5'̂ ^̂  or yellower) . The soils of mapping 

unit 6 need the requirements of this subunit. 

The orthic Ferralsols compare v;ith marpinR: unit 2. 

Their 5YR Hues are not red enouph to qualify for the 

rhodic subunit and are not pale enough to meet the 

requirements for the xanthic subunit. 

b) i-renosols , - , 

Some of the soil units in the NyanFombi area, mapping 

units 15 and l6, have a B horizon which does not meet 

the requirements for an 'oxic' horizon, as their clay 

content is less than 15^\ The soils therefore have to be 

classified as ^-renosols: those are soils of coarse 

texture showing characteristics of argillic, carabic or 

oxic B horizons, which, hov/ever, do not qualify as 

diagnostic horizons because of the textural require­

ments. The FAO/ÏÏNESCO system recognizes k subunits, 

but in the survey area only the ferralic <5.renosols 

are present. ^ 

This subunit of the '-irenosols has a CEC of less than 

2'j- m.e./lOO gr -clay in at least some sub-horizons of 

the cambic B, or immediately underlying the / horizon. 

In the '̂ 'yangombi area the mapping units 15 and l6 

(soil nits NVJP 22/77 and 17/77) have been classified 

as ferralic -irenosols. 
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N.B. The CEC values/lOO pr soil of soil pit NWP 22/77 

are considered to be too hiph (see also the 

description of mappinf unit I5)• If the analysis 

repeat confirms the analytical data this soil 

will meet the requirements for carabic Arenosol. 

c) 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 F/iO/UNESCO legend distinguishes seven 

subunits. In the survey area probably 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 309^ between 

20 and 50 cm depth and lack plinthite within 1-5 cm 

of the surface. (Compare soil pit NWr I6/77.) 

IV. INTERPRET .TION OF SURVEY DATA 

IV.1 GENER;L 

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 bo 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)» It is 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 soil 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' (Fumba and Heilmann, 197^) 

the LUS system has been reviewed in connection with 

the new F"0 Land Evaluation Guidelines (F."0, I97S) 

and some recommendations are given to improve and 

extend the system. 
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IV.2 LUS L'.ND Cir.^BILITY SYSTEM FOR NON IRRIGATED \GRICULTÏÏRE 

At the hophest level there is a division into 

four 'types of land': 

(i) Arable land 

(ii) Marginal Arable land 

(iii) Grazing land 

(iv) Unsuitable land 

Only the units i-rable land and Marginal -arable land are 

subdivided into Land Classes. The LUS system distin­

guishes 3 'clayey' ('C') and k '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 

is provided by a symbol reflecting the kind of 

limitation. In Appendix k 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 dovmgrading 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-

cliraatological zones in the LUS system is now under 

study in order to provide the necessary differentiation 

in ecological background. As a general indication the 

Nyangombi area can be considered to belong to the high 

rainfall zone in Zambia. 

IV,3 THE LAND C'VF'BILITY OF THE NYANGOMBI AREA 

A semi-detailed land capability map has been prepared, 

scale 1:20.000, which is annexed to this report. 

Reference is made to this map. Land capability codes 

for the most important units have been indicated. The 

abbreviations used in the code are extjlained in 

j'PPendix 3. The acreage (in ha) of the different land 

capability classes is shown in table k. 
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T/.BLE 4 -.AREA (IN ÏÏA 1\ND 9') OF 

Li-ND CAr/JilLITY MArFING UNITS 

Land Capability 

1 mappinp; unit 

Good \rable land 

Sub Class 

(ha) 

CI ^ 1857 

S1 

•Mod. good 

, iVrable land 

SI + S2d 

~C'2d "" 

C2ds 

C2s 

G2s + C2ds 

S2¥ 

Mod. g-Qod/Foor 

Arable land 

C2dK + C3dr 

S2d + S3dg 

Foor Arable land 

C3dg 

C3ds 

C3ds + C3s 

S3d 

S3w + S3dr 

Grazing land 

S3dg + Gdr 

Gw 

Gdr 
-
Unsuitable land 

Ur 

Uw 

TOTAL AREA 

356 

17 

' 6 " : • 

1 "8 - - ̂  

' f̂lf - - i 

L ^' 
226 

38 

42 

27 

47 

370 

168 

4 

56 

186 

8 

16 . 1 

21 

Class "Related soil 

(ha) ^̂  ' mapping unit 

i 
f 

( 
I 

: i 

2213 ' 49.0 1 j 

1, It, 2, 3 

' 5, 6 

1122 24»8 1 
._ _ . . I . 

„ „ _ 

- 80 1.8 

8f6 18.1 

250 5.5 

r - - -

3a 

ïd" 

*" Ids 

Is 

"lb 

15, i5a, 16 

1d 

5d î  6d _ 

««.--If 

Id 

. 1^« 
4 

.5d 

17_ 

1 

- — 

-

- — 

6r 

i 20 

37 0.8 

1 :"' "" 25 

1 Swamp 

4518 100?ó 

ha 
! 

I 

file:///rable
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The following LUS Land Classes have been distinguished 

and are defined as follows: 

a) Good_..rable land 

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 pood '̂rable land 

Same as a) but the level of production is locally 

restrained by insufficient depth of soil or the 

occurrence of rock outcrops» 

c) 1̂ 'oderately good v̂rable land 

Land capable of being maintained at a high level of 

production under an intensive croioping system but 

requiring snecial attention to soil conservation or 

management in relation with the limitations. 

(Soil depth, slope, and wetness.) 

d) Foderately good to rioor -rable land 

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 latter 

areas the choice of crops is limited. In the survey 

area the main limitations are soil deT)th and rock 

outcrops. 

e) Poor j'-rable 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 class in the 

Nyangombi area. 
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f) ''"oor -/irable/Grazin,"- land 

'̂s e) ; it includes areis which are not suitable for 

sustained arable cro-n-oinp; but are suitable for rrazing. 

The limitations in the survey area are shallowness 

of the soil and rock outcrops. 

g) Grazing land 

This class cormorises land that is not suitable for 

arable cror̂ pinp;, but is suitable for rrazing. It 

includes land that is too wet and land whore shallow­

ness of the soil is the limiting factor. 

h) Unsuitable land 

This class includes land with too severe limitations 

for arable cropping or grazing. 

lV.lt CiROr SUITABILITY 

Each kind of soil has chfnical an̂ ^ physical nroperties 

which affect its response to management and influence 

the crop yields. The various soils in Nyangombi have been 

rated to their suitability for the production of certain 

rainfed and irrip-ated crops. These ratings are called 

cro-p suitability classes and they range from class 1 to 

class k. This rating is based on the assumption that the 

crops will be grown at a sli-^htly 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 crading does not take into 

account prices o-f 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 good 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-

http://lV.lt
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T..BLE 5 - GROF SUIT..RILITY I^^.TINGS FOTR NYANGOMBI SOILS 
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''.hsence of a crop from the table should' not be taken 

as an indication of unsuitability. It should be further 

rcmembored that the Nyanpombi 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 

V/ith above average management the crops grow well and 

produce relatively hio-h yields. For the crops under 

consideration the soil has favourable physical 

properties and has a fertility level which is 

responsive to p-ood management. 

Suitability class 2: moderately well suited 

With the same amount of managem.ent 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 characteristics for 

the crops or be only moderately responsive to good 

management. 

Suitability class J: roorly suited 

The soil is poorly suited for the crop. Response to 

management is low and th"̂  crop must be considered 

mS'rginal. 

Suitability class h: not suited 

The soil is not suited for the crop in question. Little, 

if any, -nroduction can be expected. 

It should be noted that a low rating for a given crop 

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 be overcome by extra inputs. The economics of 

such corrective measures would need a very careful 

evaluation. 
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WITH EEG..KD TO SOIL I T̂ OÏ PARTIES 

îll the soils in the ^^y^nrombi area are chemically poor. 

Soil reaction is stron-^ly to very stronrly acid. Litninp is 

essential to obtain adequate crop results over the years. 

The lime applications recommended by De Boer (197?) of the 

Nwinilunpa Research Station should be taken as a p-uideline. 

In this respect it should be considered to start the Droduc-

tion of agricultural lime as soon as possible in the 

Nwinilunpa area. Extensive outcrops of (dolomitic) lime­

stones have been reported to occur East of r'winilunf"a and 

South along the Lunpu river, ^^owever, liminp only does not 

guarantee pood yields. Use of the recommended fertilizers, 

pood management and a proper crop rotation are essential 

too. 

Ploughing of the soils should be very superficial. Trials 

with minimum tillape should be considered as soon as 

•Dossible. 

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 ^"orthern part of the area should 

not be used for continuous croirninp. Only cassava prowinp 

can be done in a more or less permanent way when fertilizers 

are beinp* used. For other crops fallow periods are recommen­

ded for these soils. 
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APPENDIX 1 

SOIL PROPILE DESCRIPa?IOHS MD MALYTIC/J. DATA 

( i ) G-eneral 

In the follovTing soil profile descriptions, the style and nonenolature 

of the PAO Giu.delines for Soil Description (196?) have been used. 

These are based on those described in detail in the USDA Soil SurvBy 

Manual (U.S. Dept. of Agriculture, 195l). 

It has to be noted that; 

a) Textural classes are those of the USDA systeïa. The oajor differehce 

with the older 'International Systeu' is the liait between the silt 

and the sand fractions. In the 'International System' this liiait is 

at 0.02 na, while xhe USDA system puts it at 0,05 mm. Experience 

shows that the OcOb nm limit correlates more closely vath the 

'soil feel' and the soil behaviour. The 'International System' has 

been previovisly used in Zambia, but has now been abandonned. 

The analytical data presented for each profile in this Appendix 

show only USDA particle size classes, 

b) Soil reaction relate to the pH determined in Calcium Chloride, 

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

average of 0,7 of a unit) than the pH determined in HpO, 

ii) Analytical methods 

The following methods were used to obtain the various analytical data: 

" Q̂Ĵ ticle size classes: 

Samples were passed through a 2 mm 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 dibpersion, Calgon (sodium hexametaphosphate 

+ sodivm carbonate) vrcis used as a dispersing agens. Clay and silt 

were determined by the hydrometer method} sand fractions by wet 

sieving, 

- Organic Carbon; 

The V/alkley Black method was uBed to determine the organic carbon %, 

In order to convert organic carbon figures to orgacic matter values, 



" ^ r '^K^' •"̂ 'ji'i?'' 

I 

the forner should be nultiplied by the factor 1.7 

(approximte O.II, valuei)» 

- Nitrogen 

Total nitrogen % was detemined by Kjeldahl nethod 

using a copper catalyst, 

- Cation Exchange Capacity (c.E.C.) and Exchangeable Cations; 

These were deternlned in an aoaoniun acetate extract at pH 7«0. 

C.E.C. values were neasizred by leaching out the excess armoniun 

acetate vvith alccnol and final leaching with a sodiun chloride 

solution to replaae ab&oroed anaonia. Exchangeable Ca and Ilg were 

detemined oy atcaic absorption; exchangeable K and Na on an 

EEL flane phot^acter, 

- Base Saturation ('s.3,P.) 

The B.S.P. was colculr.-ccd fron C.E.C. and E.C. (TEB), 

Soil reaction was neasured by-glass electrode in a 0.01 EI CaCl„ 

solution using a soil/CaCl„ ratio of 1;5» 

r "" 
- Available Phosphorus 

So called 'available JP* was,detetróned by Bray's no. 1 nethod, 

C j ^ (iii) Soil profile descriptions and analytical data ^*« s , 

"..')• ' In the following part all soil descriptions and acconpanying 

analytical ̂ ata have been listed together, 

N.B. Soil fertility has not been used for down grading the < 

LUS Land Capability classes. The Mpongwe area is situated 

in an Int'emediate Rainfall Zone (T.R.Z.). 

^El^^-^ ' " : 

''\rJ'^ " - - <• = 
•V '' 

J 

, -f 
''i^ Ifj.i»,^''''-' ---yt'."^ r 



PROPIIiE m: ¥ M P 1/76 

Locjation: N.W. Prov ince , Njrangonbi 
Scheiae; Line 1-600 n . 

Physiography; very gentle sloping 
plateau 

glop&! 

Elevation: 

1-3> to East 

approx, 1400 n. 

Parent aaterial; presuinably Pe-rich 
schists with inter-
callations of dolo-
Ditic linestone 

Vegetation/land 1:138! Monbo woodland 

L.IJ.. Gl,ass; G1 ( H . R . Z . ) * ) 

jfüjqpping u n i t ; 1 

Drainage: well drained 

Perneability; nod./i'ap. 

Date sbnpled: 25-11-1976 

Described by; Dr. P, Heilnann, 
\i', Mtonga 

land Gap, Code; 1 D P P p - *• 
A—10E/2«5'ni3/4 

Horizon Depth (cfl) pescription 

A 0 - 1 1 :)ark reddish brown (2«5'ni5/4) noist and dark red 
(2,5ïE3/5) dry> clay loan} very weak, fine sub-
angular blocky sttTlctUfe} hai'd dry, friable moist, 
plaste «̂  and sticky Wetj laany fine, few nediun and 
coarse poresj nany fine» few nediun roots; clear 
and smooth boundasjy on, 

B2»1 11 - 20 Dark reddish brown (2k5YR3/4) aoist and dark red 
(2A5ÏE3/6) dry, olaŷ  lojag» very weak, fine sub»» 
angular blocky stnaotutei hard dry, friable moist, 
sticky and plastic wetf eoamon fine and few nediim 

_, . . -pores;^cdonon fine and mediim roots; clear and 
smooth boundary on, 

B2.2 2 0 - 4 0 Dark reddish brown to duskv red (10E/2.5IE3/4) 
noist and dark red (10E3/8; dry, clay; weak, fine 
and medium subangular blocky gtoTuctvire; hard dry, 
friable noist, plastic and sticky wet; connon fine 
and nediun pores; few fine and medium roots; 
gradual to diffuse and smooth boundary on, 

B2,3 40 -200+ Dark reddish brown to dusky red (l0E/2,5IE3/4) 
noist and dark red (IOR3/8) dry, ojjay; weak, medivm 
and coarse subangular blocky structure; hard dry, 
friable noist, plastic and sticky wet; connon fine 
and nediun pores; few to no roots. 

*) H.R.Z.: High Rainfall Zone 



i ̂4|̂ 4,̂ iJŜ a|̂  

Profile No: NWP I/76 

ANALYTICAL DATA 

Gr.ain size, mm 

Lab, 
No. 

• • Clay ~ S i l t F.s-Siid M.sand C.sand 
/ 0 .002 0 . 0 5 0 . 2 5 0 . 5 0 TEXTURE 

Depth <lo,r..j2 - 0 . 0 5 - 0 . 2 5 - 0 . 5 0 - 2 . 0 0 (USDA) 
(cm) % % % % % 

76/5096 0-11 26 31 

97 11--2Q 3^ 23 

98 20-40 ifO • 19-

99 40-90 48 19 

5100 90-140 50 21 

"^öi-i i^ovieo 52 23" 

23 

27 

.-•-.: 27 

• 21 

18 

"•' 18 

16 

13 

12 

' .9 

$ ; • 

6 

2 

3 

'Z-

1 

L 

CL 

CL/C 

C 

C 

G • 

••-'̂ •'̂ '̂ j Chemical d a t a : 

L a b . Deplh Èx.Ca-- Ex*Mg Ex.K Ex,%i" 

No. (cm) m.e.% m.e./s ra.e.% m . e ^ ^ 

'G-.E.-:; Co,E»G m.Q,% 

mte,% lOOg c l a y ^ ) 

76/5096 

- • ' • ' . • ( . 

-iiV- 98,., 

99 

5100 

: , . 01 

0-11 

11 20 

, 20-40 

40-90 ' . 

9 0 - l 4 0 

0 .20 

0 .18 

0 . 1 3 

r-

0.23 

140-190 0 .10 

0 .10 

0 

0 

0 . 0 5 

0 

0.31 

p . 14 

0.08 

vi O^PV 
o.o4 
0.04-

0 .14 

0 . 1 1 

0 .15 

0 .10 

0 . 0 8 

0 .07 

12 .65 ^ 8 . 7 

9 . 3 0 2 7 . 4 

•8,6.5: 

3 . 9 5 

4 . 0 0 

4 . 9 0 

2 1 . 6 . 

8 .2 

8.0 

9.4 

i 
.•• v. ' X r ^ . l f ^ S ï V ^ ^ l - * * * ' 

Lab . 
No. • 

Depth ../• 
(cm) , 

ÓrgVc. Tota l N .0 AY^il'-P 
"/o '"" %' - ppm'.. 

v,--'-̂ T '"^ai-s^-- vïi-9^:7,^,o:"ii / &,6o 
-. . 98 20-40 ^='''^$v37 r-'O-pB';. '^^1.95 

•••' •.'•''••,-y'99 .40^90;' 0 ,5§: • .Q.Ö5,...,.. 2.00 
'5100 9Ó-140 -ndr ':;; 0^04- . ;^Ö.85 

01 14Ö-190 '^d o.0'4: o,-4o 

pH 
(CaCl^) 

4 . 1 

4 . 1 

4 . 2 

4-. 4 

^ . 5 

i s e S a t 

6 

5 

4 

10 

10 

4 

I 
ND: Not determined. 

*) No correction has been made for O.M, 



PROFILE HO; N V P 2/76 

Location: N.'V. Province, Nyangonbi 
Scheae; 1200 a m/ of 2/76 

Physiography! Plateau 

Slope; 0-35̂  

Elevation; approx» 1400 m 
t; 

-f-i 

Parent aaterial? Ferrugineous schist 

Yê etation/Laad use: tlionbo woodland 

L.Ü. C l a s s ; CI ( H . R . Z , ) 

Ilappjdag^unit; 1 

D.3a&iriage; wel l d ra ined 

P.grmeafoilityi moderately r ap id 

DQte Bompleds 25-11-1976 

Descr ibed 'by; Dr . P . Heilmann, -.v 

Land Cap* Code: 1 F F F^F 
A—2.5ÏR3/6 

Horizon Depth (en) Desc r ip t ion 

A1 

B2*1 

B2.2 

B2.3 

0 - 8 

8-29 

29 - 130 

130 -.200+ 

•i • 

Dark red (2,5YR3/7) noist and dry (2_,5153/6), clay; 
very weak, fine subangular blocky stnicturej 
slightly hard dry, veiy friable noist, slightly 
plastic and slightly sticky wet; nany very fine and 
fine, connon nee", -xi pores; cOLaon fine and nediun 
roots 5 clear, snooth boundary on, 

Dark red (2*5YR3/6) noist and dry, clay; weak, fine 
and nediun subangular blocky structure; slightly 
nara dry, very friable noist," plastic and sticky .__ 
wet; comion veiy fine, few nediun pores; few fine 
an d̂ n̂ diun rootö; gradual, snooth boimdary on̂  

Daa?k re.d (2.5YE3/6) noist and dry (2,5'ni3/8), clay; 
weak, nediun and, coarse subangular blocky stt^bture; 
slightly hard dïy, very friable moist» plastic and 
sticky v̂ et; connon very fine, few medium pores; 
very few roots; diffuse, snooth boundary on, 

•Dark red (2,5YR3.5/6) noist and 'dry (2,5YR3/8), 
.clay; weak, nediun and coarse subangular blocky 
structure; slightly hard dry, very friable noist 
'and plastic and sticlgr wet; connon"Irery fine pores; 
very_few--to no'roots. 

J, _-ga'-JO' '-



• - r f '-^•sr ü ^i^ ''-'?;^ - ^ S" 

'̂>r 

P r o f i l e 

L a b . 

NO. 

76 /5102 

03 

04 

05 

06 

L a b . 

No. 

76 /5102 

0 3 

-04 

05 

^r 

NOS ÏÏWP 2 / 7 6 

Clr.y 

Dep th 

( en ) 

0 - 8 

8 - 2 9 

2 9 - 7 9 

7 9 - 1 3 0 

130-175 

L-- J l 

Depth 

(en ) 

0 - 8 

8 - 2 9 

2 9 - 7 9 

7 9 - 1 5 0 

' 06 130-175 

L a b . 

Ho, 

76 /5102 
03 

04 

- . 0 5 

Dep th 

( en ) 

0 -8 

8 - 2 9 

2 9 - 7 9 

79-130 

' 06 130 -17^ 

L 
0 .002 

io 

45 
56 

64 

se 
64 

Ex.Ga 

n.Q,io 

0 . 3 0 

0 . 1 3 

0 . 1 0 

0 . 2 0 "''' 

0 . 2 0 

Or^j. C 

io 

. 2 . 0 7 
0 . 9 0 

0 .31 

0 . 1 6 . 

0.23- a, i 

ANALYTICAL DATA 

G r a i n 

S i l t 

0 . 002 

- 0 . 0 5 

^0 

23 

21 

18 

21 

22 

s izG j ' i a 

F . s a n d 

0 . 0 5 

- 0 . 2 5 

io 

19 

13 

11 

9 

7 

Chemical d i t i . 

E s . Mg 

n . e . ^ 

0 . 2 5 

0 . 0 8 

0 

• 0 

' 0 . 0 3 ' 

T o t a l N " 

io 

0.11 

0 . 0 6 

1 .15 

0 . 1 2 

k c .0.03^ 

Ex.K 

n . e . ? i 

0 . 3 6 

0 . 0 6 

0 . 0 4 

f̂ pfÓ4 ^ 

o.pè' 

' " A v a i r . - P 

ppQ 

1 1 . 6 0 

2 . 3 0 

1 .10 

0 . 5 5 

Q.50 

M.sand 

0 . 2 5 

- 0 , 5 0 

i 
10 

6 

5 -'" 

2 

4 

Ex.Na 

n . e . ^ 

0 . 2 3 

0 . 1 0 

0.11 

0 . 0 9 

0 . 0 9 *^ ' 

pff Bc 

(CaCT2) 

4 . 3 
: . 2 

4 . 3 

4 . 4 --

4 . 4 

C . sand 

0 . 5 0 

- 2 . 0 0 

i 
3 

4 

2 

_ 2 . . 

3 

C E . C 

n.Q.i 

9 . 0 5 

6 . 6 0 

5 . 6 5 

„r_ 4^.96--

^ 4 . 8 0 

i s e S a t 

i 

13 
6 

4 

7 

7 

TEXTURE 

(USDA) 

C 

C 

C 

C 

c 

C.E.C n . e ^ 

lOOg c l a y * ) 

20 .1 

1 1 . 8 

8 , 8 

7 . 4 

7 . 5 

ND; Not dé'temined 

*) No correction has been made for 0,M. 

• . ' ^ 



PROPIIE WO; H W P 11/77 

location; IT.\/. Provixice, lyangonbl 
ScheneJ Line 5-1200 n* 

Physiography; Plateau 

Slope; 5-8̂ 0 

El,eYation; approz. 1325 m« 

Parent aaterial; Pe-rich schist 
(outcrop near by) 

Vegetatiori/Land use; light to uodiua 
woodland 

L.»ü„.. Class.; G3s ( H * E . Z . ) 

Idapping u n i t ; 4 

Drainage; wel l dra ined 

j ge r aeah i l i t y ; a o d e r a t e l y r a p i d 

Date sanpled; 18-10-1977 

pi&gjyl'bed. by; Dr« P« Heiliaann, 
•> f B» S i too loaa 

Land Oap. Code; 1 P P P F 
0—2t5YR3/6 " 

Horizon Depth (en) 

A 0 - 9 

B1 9 - 2 2 

B2.l(t) 22 - 70 

B2,2(t) 70 - 190+ 

Description 

Dark reddish brown (5XR3/3) noist-and'reddish brown 
(!:YE4»5/3) dry, clay; noderate, fine önd nediun 
subangulai bloclr- structure j hard di'y, friable 
•oist, plastic aixv̂  slightly sticky wet; oany fine, 
nediun and coarse pores; nany fine roots, few 
nedivin; clear and snooth bovuadary oh, 

D'^TV -̂ dc'iu.h L̂ ovvn (2,5TR3/5) moist and reddish 
brown (2«51R4/4) dry, clay; weak and noderate, 
nediun and coarse subangular blocky ötnj.ctvire| 
very hard dry^ friable nolst, plastic &nd sticky wet; 
broken, noderately thick clay cutans; nany fine and 
nediim pores, connon coarse; connon fine roots, few 
nediiia; clear and snooth boimdary on. 

Dark red (2,5XR3/6) moist and dry,-clay; moderate, 
xiediun and coarse subongular"blocky structure; 
very hard_ dry, friable noist, plastic and sticky _ 
. wetr broken, node3?ately thick clay (?) cutans^ 
nany fine, few nediim and coaraê  pores; few rootaj 
gradual and snooth boundary on, 

As B2,l(t) but somewhat weaker structure and few, 
fine rock fragments (green schist?). 
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ANALYTICAL DATA 

P r o f i l e No: 

L a b , 

No, 

77/if195 
96 ^ 

97 
98 

99 

' 

NWP 11 /77 

• > -

D«ptii 

(cm) 

0-9 
-— - or. 

9-22 - ~ 
22 -50 

50-70 

70-120 

x ) : D i s p e r s i o n no t 

L a b . 

No, / - j S i 

77A195 
96 

97 
98 

99" ' ̂  

No, 

77A195 
96 

97 
98 

99 

Depth 

(cm) 

0-9 

9-22 

22-50 

50-70,:" 

70-1^0 • 

Depth 

(cm) 

0-9 . ,-, 

9^22 

22^50 

50-70 

70-120 

G r a i n s i z e , 

--

- Clay 

->/ - ^ 
0 ,002 

fo 

22 
- . U : ~ 3 1 __. 

ko 

66 
68 

c o m p l e t e . 

S i l t 

0 ,002 

- 0 . 0 5 

fc 

k 

7 
7 

28 

- --2k--

. 

Chemical da 

Ex.Ca 

m . e , ^ 

7 .60 

3 . 3 5 

1..00 

o.6o 

0 .70 

Org . C 

3.59 

1.95 

ND 

ND 

ND 

Ex.Mg 

m,e,°/o 

2 , 9 0 

2.if5 

1,^0 

.1 .2:5 _ . 

1 .05 

T o t a l N 

0 . 0 5 

0 ,02 

ND 

ND 

ND 

mm 

F . s and 

0 . 0 5 

- 0 . 2 5 

% 

3k 
hh 

35 
5 

5 

t a 

Ex.K 

m^e.°/o 

0 .68 

0 . 3 0 

0 .14 

0 . 1 3 

0 . 1 0 

A v a i l , 

ppm 

1^.3 

h.o 

ND 

ND 

ND 

M.sand 

0 . 2 5 

- 0 . 5 0 

% 

18 . 

17 

17 

1 

2_ 

Ex.Na 

m . e . ^ 

0 .11 

0 . 1 0 

0 , 0 8 

o.'oo 
0 ,00 

P pH 

(CaClg; 

- 5 . ^ 
4.8 
h,h 

^ . 3 

4 , 3 

C s a n d 

0 ,50 

- 2 , 0 0 

% 

2 . 

1 

t 

0 

1 

C , Jj . c , 

m.e, /" 

1 9 . 5 

1 2 . 3 

9.3 

1 0 , 5 

10 ,a 

Bace S a t 

57 
50 

27 

19 

18 

' 

TEXTURE 

(USDA) 

SCL x) 

SOL ^ ) 

sc 
c 
c 

C,E,C.m.e .% 

100g c l a y * ) 

— 

-

2 4 . 5 

1 5 . 9 

1 4 . 9 

ND ; N ot determined 

*) No correction has been made for O.M. 



EROFirE ITO; N W P 12/77 

Location; II.ï/.Province, ïïyangonbi 
Schene; Line 8-900 nn 

Physiography; Lower slope 

Slope; Q "fjo 

Elevation; Approz. '1525 n. 

Parent material; Hot"known 

Yegetation/Land ijae; Mionbo woodland 

; ^ . . ; - * , - 4 . . - -

L.Ut Class; 01 (H.E.Z.) 

Happing Tonit; 1 

Drainage; well drained 

Permeability; moderat e 

Date sampled; 18-10-1977 

'Described by; Dr. P, Heilnann, 
, - B, Sitooloma 

l and Cap. Code; I .D F -P-P-^ - ' 
' A~10R/2.5ÏE3/6 

Horizon 

A 

Depth (cia) 

0 - 10 

B1 10- 30- - ' M . •• • 

B2.1 .30- 70 

B2.2 

B2.3 

70-140 

140-200+ 

Description 

Dark reddish brown (2,5YR3/4) moist.and reddish 
brown (2,5YR4/5) dry, clay loam; moderate, fine, 
subangiilar blocky stmcture? hard dry, friable 
noist, sticky and plastic wet; many pores; many 
fine, few medium and coarse roots; clear_and--
smooth boundary on,.. ..•••--

Dark reddish brown (2,5TR3/4) moist and dry, clay; 
weak, medium subangular blocky structure; ve3?y hard 
dry, friable moist, sticky and plastic wet; many-
fine j common medium and coarse pores; common fine, • 
few medium and coarse xoots; gradual and smooth--
boundary on, *_..L... — 

Dark red (10E/2.5ÏE3/6) moist and dry (2.5ÏR3/8) 
clay; weak, medium subangular blocky structure; 
very hard dry, ft?iable mo'ist, plastic and sticky wet; 
patchy, thick clay cutans.; many fine, few nediim and 
coarse pores; few fine and medium roots; diffuse 
and smooth boundary on, 

As B2,1 but weak -and moderate, medium and.coarse 
subangular blocky structure; clear and smooth 
-boundary on. 

As B2,1 but weak, medium and coarse subangular 
blocky structure; broken, moderately thick clay 
cutans (?); few to no roots; few, very fine spots 
•Affith rock structure. 



ANALYTICAL DATA 

Grain size^mm» 

Profile No: NWP 12/77 

L a b . 

No. 

Lab', 

No. 

Depth Clay S i l t 

(cm) [__ 0 .002 

<(0.002 - 0 . 0 5 

% % 

F . s a n d M.sand C.sand 

0 . 0 5 0 . 2 5 0 .50 

- 0 . 2 5 - 0 , 5 0 - 2 . 0 0 

TEXTURE 

(USDA) 

% 70 

77 /^200 

01 

02 

03 

0^ 

05 

4 

L a b . 

No . 

0-10 

10-30 

30-70 

70-105 

105-1^0 

lifO-200 

Depth 

(cm) 

ND 

64 

50 

60 

k3 

52 

Ex.C-T. 

m . e . ^ 

ND 

14 

l if 

11 

18 

20 

Chemica l 

Ex.Mg 

m. e .?o 

ND 

20 

29 

28 

27 

23 

d a t a . 

Ex.K 

m.e.^ó 

ND 

1 

h 

1 

k 

3 

Ex, 

m.e 

Na 

ï.^o 

ND 

1 

3 

0 

2 

2 

C.E.G 

rn,e»% 

— 

C 

C 

C 

c 
C 

C «E.G. in.e.% 

>^'. ? c l a y 

77A2OO 0-10 0 . 7 0 0 . 9 5 0 . 2 4 0*01 8 .7 

01 10-30 O.ifO 0 . 3 5 0 .07 0 5 . 8 9 .1 

02 30-70 0 . 5 0 0 . 3 0 0 .04 0 .01 4 . 1 8 .2 

03 70-103 0 ,30 0 . 3 5 0 . 0 2 0 4 . 3 7-2 

04 105-140 0 ,30 0 . 2 0 0 .01 0 1.0 2 . 0 

05 140-200 0 .35 0 . 1 5 0 , 0 2 0 3 . 6 6 , 5 

Depth Org.C T o t a l N A v a i l » ? 

(cm) % % ppm 

pH 

(CaCl j ) 

Base S a t 

% 

77/4200 

01 

02 

03 

04 

05 

0-10 

10-30 

30-70 

70-105 

105-140 

140-200 

2 . 3 4 

1.33 

ND 

ND 

ND 

ND 

0 ,02 

0 .01 

ND 

ND 

ND 

ND 

10 . 

7 . 

ND 

ND 

ND 

ND 

0 

9 

4 . 2 

4 . 1 

4 . 3 

4 . 4 

4 . 4 

^ . 3 

22 

14 

21 

20 

51 

14 

*) No c o r r e c t i o n has been made for O.TI, 

ND: Not d e t e r m i n e d 



PROFILE WO: W \! P 13/77 L . Ü. Class; C2 a (H.R.Z.) 

Location; I'i. •. Provinca^- Pyangt)mbi 

Scheme, Linel3-1200.m 

Physiography; Plateau, middle slope 

Slope; 3 - 5/̂  

Elevation'; approx, 1525D1* 

Parent material; ^not known 

Veggjation/Land use; Old Chitemene field 

- - — - •" I- "ïj^., . • f 

Horizon Depth (cm) Description 

Happing Unit 

Drainage 

Is 

Ap 

B1 

B2.l(t) 

B2.2(t) 

well drained 

Permeability; mod, 

Date sampled; 18 - 10-1977 

Described hjt Dr. P. Heilmann 
. JB-r- -Sitooloma 

Land Cap. God̂ .; I D F P F 

D—2.5YR3/6 

0 - 1 5 

1 5 - 3 0 

30 - 12? 

125 200 + 

D rk reddish brown (2,5Y1L3/4) raoist and red 
(2,5YP4/6)dry, clay loam;wL.7k, fine, subangular 
bloc'vy structure; h-rd dr5r5 frioble moist, 
slightly sticky and pl-'.stic v/et; laany pores; many 
fine, few laediv roots; clonr ind smooth boundary 
on, 

Dark reddish brgv/n (2,5YE3/5) moist and dark 
red (2.5Y^3/^6) dry, clny; weak and moderate, 
.fine and medium subangular blocky structure; 
very hard dry, friable__ mo.ls±̂ --s4arefey-Hn'"d 
..plas-tic-wet| patchy, moderately thick clny 
cutans; many fine^ common medium and coarse 
pores; common fine, few medium and coarse roots; 
gradual and smooth bound"ry on, 

D-rk red (2.5YR3/6) moist-end dry (2.5YI13.6/6), 
clay; weak, moderate, mcd.iuni and coarse suba-
ngilar blocky structure; very hard dry, friable 
moist, plastic and.sticky wot; patchy, moderately 
thick clay' cutans; many fine and medium roots; 
.gradual and wavy boundary on, • ' 

Game as B2.l(t) moderate striictirre and 
increase in clay cut-urj; fcvz. .to.-no-ï'otctĝ  



P r o f i l e 

L a b . 
N o . 

7 7 A 2 0 6 
.. 07 

08 
09 
10 
11 
12 

Lab*.,' . -
N o . 

7 7 A 2 0 6 
07 
08 
09 
10 
1 1 
12 

L a b . 
N o . -

7 7 A 2 O 6 
-^ 07 

- : 08 

09 
10 

.-.,,., 1 1 
12 

No: NWP 

... 
D e p t h 
(cm) 

0 - 1 5 
1 5 - 8 0 
3 0 - 6 0 " -
6 0 - 9 0 
9 0 - 1 2 5 
1 2 5 - 1 6 5 
1 6 5 - 2 0 0 

. P e p t h ' 
(cm) 

0 - 1 5 
1 5 - 3 0 
3 0 - 6 0 
60-90- - ; 
9 0 - 1 2 5 
1 2 5 - 1 6 5 
1 6 5 - 2 0 0 

D e p t h 
• ' ( c m ) 

0 - 1 5 
1 5 - 3 0 
5 0 - 6 0 
6 0 - 9 0 
9 0 - 1 2 5 • 
125-1 .65 . 
1 6 5 - 2 0 0 ' 

I3/7.7^-^-^^ 

C l a y 

- : / / - : 
< 0 . 0 0 2 

:,.%.:..: 

ND 
ND 

- • 6 9 
(^^ 
6 1 
72 
64 

TCx.Ca 
m.e.9Ó 

2 . 1 0 
0 . 4 0 
0 . 3 0 

T'-o^ '-r 
. , 0 . 4 0 

0 . 3 5 
0 . 3 5 

O r g . C 
• ')è 

2 . 4 6 
- 1 . 5 2 
ND 

.' ^ D • " 

ND 
ND .^ 

"••'ND'""^ 

ANALYTICAL--DATA • : 

G r a i n 

S i l t 
. - 0 . 0 0 2 

- 0 . 0 5 
% 

ND 
ND 

• 1 0 
24 
29 
18 
18 

Chemica 

Ex.Mg 
m.e.^3 

1.70--•' 
0 , 3 ^ .•: 
0 , 3 ^ 
.o.3e^ • 
••©.„^•T 

0 „ 3 0 
0 . 4 0 

T o t a l N 
% 

0 . 0 2 
0 . 0 7 ' 
ND • 
ND 
ND 
ND 

-ND 

s i z e , mm 

F . s a n d 
0 . 0 5 
- 0 . 2 5 

% 

ND 
ND • 

•17 • - • 
6 
6 
8 

13 

L-l d a t a 

Ex,K 
m.e.^o 

' 0 . 4 8 
; : 0 , 1 0 

0 . 0 6 
0 . 0 4 
n, nl 

0 . 0 2 
0 . 0 2 

' A v a i l . P 
ppm 

1 2 . 5 
6 . 0 -

ND ;-' 
ND ['"^•:^ 

M& :•;•,, . 

ND'" -
ND 

M . s a n d 
0 . 2 5 
- 0 . 5 0 

0' 

ND 
ND ;• ... 
-3 • - : • ! : : . [ . : . 
î  
2 
1 
3 

E x . N a 
m„e.?ö 

0_'^-5 

OoQif 

0 = 0 1 
0 . 0 4 
-^,20 
0 
0 . 3 0 

pH 
( C a C l ^ 

4 . 8 
4 . 2 " 
4 . 2 
4 . 3 
4 . 3 -
4 . 3 
4 . 3 

? ' \ ' .̂  . . • -

' C . s a n d 
0 . 5 0 
- 2 . 0 0 

% 

'm 
N D . . ^..LOJ;:^:J 

;.i.^ 
1 
2 
1 
2 

C . E . C 
m.e .?^ 

1 1 . 0 
1 0 . 0 

6 . 5 
5 . 8 
5 . 8 
6 , 4 
3 . 9 

B a s e Hat 
) % 

39 
8 

1 1 
13 

. 1 6 
1 1 
27 

TEXTURE 
• (USDA) 

M 

-

c 
c 
c 
c 
G 

C . E . C m.e.9^ 
lOOg C l a y * ) 

«. 
_,-
9 . 4 
8 . 9 
9 . 5 
8 . 9 
6 . 1 

^ 

• • • * • • 

M 

ND: Not determined. 

*) Wo correetion has been made for O.M. 



PROFILE NO; N ̂  P 14/77 L.ÏÏ. Class; SI 

Location; N.V/. Province, Nyangonbi Jlapping imit; 6 
Schenej Line 15-1800 n. 

Drainage; well drained 

Perneability; moderate 

Date sanpled; 18-10-1977 

Physiography; plateau 

Slope; 0 - 1 ^ 

Elevation; 1395n 
Described by; Dr. P. Heilnann, 

Parent material; not known B. Sitoolona 

Vegetation/Land -use; nediun Ilionbo Land Cap. Code; 1 B C C C - -
woodlandJ pit on edge A—3 T R A 7 Q 
of cassava field 

Horizon Depth (en) Description 

Ap 0 - 1 7 Dark yellowish brown (10YR5/4) noist and yellowish 
brown (lOYE5/-i-) dryj sandy loan; no nacro structure; 

. soft dry, very friaijle noistj non sticky non 
" •* * - plastic wet; nany fine, connon medium and coarse 

pores; connon fine roots; clear and smooth 
boundary on, 

B1 17' - 33 Yellowish red (5in4.5/6) noist and reddish yellow 
(5ïE5«5/6) dry, sandy clay loam; no macro struc­
ture; slightly hard dry, friable moist, non 
sticky non plastic wet; nany fine, few nediun and 
coarse pores; few fine roots; gradual and snooth 

"' " ' . boundary on, 

B2.1 33 - 75 Yellowish red (5YR4/8) noist and dry (5YÏ15/7), 
sandy clay loan; no macro structure; slightly 
hard dry, friable noist, non sticky non plastic 
wet; nany fine, few nediun and cparse pores; few 
to no roots; diffuse and snooth boundary on, 

B2.2 75-130 Sane as B2.1; slight difference in colour and 
texture; slightly sticky and slightly plastic; 
gradual and smooth boundary on, 

B2,3 130 - 200 + Yellowish red (5YR5/8) noist and reddish yellow 
(5YH6/7) dry, sandy clay loan; no nacro structure; 

"•" ~ • hard dry, friable noist, plastic and slightly 
sticky wet; many fine, few medivm and coarse 
pores; few to no roots. 



- S t ^ - f - t 1Wi.v-.~J --•*' '**^ V^-%"<-,-.-«^ 
'ï.s'ri'v 

P r o f i l e No 2 NI'JP 14/77 

ANALYTICAL DATA 

Grnin s i z e . n n . 

Lab, 

Ko. 

77/4213 
14 

15 

16 

17 

Lab, 

ïïo. 

77/4213 

14 

1 5 . 

16 

17 

Depth 

(on) 

0-17 
17-53 

33-75 

75-130 

130-180 

Depth 

(en) 

0-17 

17-33 

33-75 

75-130 

130-180 

Clcy 

L 
0,002 

io 

14 
21 

24 

29 

28 

Ex.Ca 

n,e.5^ 

0.45 

0.75 

0.65 

0.30 

0.40 

S i l t 

0.002 

- 0 . 0 5 

fo 

7 
8 

8 

10 

11 

P.sand 

0,05 

- 0 . 2 5 

io 

40 
41 

38 

39 

36 

Chcnic".! d c t a . 

Ez.Mg 

a.e.$^ 

0.35 

0.60 

0.60 

0.50 

0.50 

Ex.K 

n.e.^i 

0.^6 

0.02 

0.06 

OiO: 

0.02 

M.sand 

0.25 

- 0 . 5 0 

^0 

34 
29 

29 

21 

24 

Ex. I-Ia 

-\,e.io 

0 

0.02 

0.06 

0.01 

0.06 

C.sand 

0 ,5a-
- 2 . 0 0 

io 

5 
1 

1 

1 

1 

C.B.C 

n.e,5^ 

2.2 

1,8 

1.5 

1.9 

1.9 

TBXTTMl 

(USDA) 

SL 
SCL 

SCL 

SCL 

SCL 

C.E.C n . e ^ 

100g c l a y * ) 

15.7 

8 .6 

6 .2 

^.^ 

6,8 

Lab. Depth Org. C To bal H Ava i l . P 

ïïo. (en) io i ppn 

pH 

(CaCl2) 

Bise Sat 

i 
77/4213 

14 

15 

16 

n-

0-17 
17-33 

33-75 

75-130 

130-180-

0,99 
0.27 

m 
m 
m 

0.02 
iro 

m 
m 
m) 

7.4 

5.9 

m 
m 
m 

4.4 

4 .7 

4 , 5 

4 .5 

- 4 .5 

39 

77 

91 

45 

52 

M): Not dotemined 

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

http://1Wi.v-.~J
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ÏÏROFILE NO: N ïï P 16/77 L. U. C la s s ; G-w 

Locat ion; IT.W. Province , ïïyangoabi Gcheme; flapping Un i t ; 20 

Line 25-600 m 

Physiography; Databo Drainage; imper fec t ly dra ined 

31ope! 

Elevation: 

1 - y;o 

Approx, 1550ia 

Parent tnaterialsnot known 

Vegetation/Land use; grassland 

Permeability; mod. 

Date sampled: 21- 10-1977 

Describe by; Dr. P. Heilmam 

B. Sitooloma 
Land CBD. Code: I L B C E - -

:. './210YR5/1.5 

Horizon Depth (cm) 

A 0 - 25cm 

I\B 25 . - 50cni 

B2,1 50 . 110cm 

B2.2 110 - 150cQ 

B2.3 150-200 + 

Description "•?••.;" V •• 

Blacl: (IOYTL^/I) moist and dr.rk gray (l0YE4/l) 
dry? sandy loam; no nacro structure; slightly 
liard dry, vory friable moist, non sticky non 
plastic wetj common medium,_ few fine and coarse 
pores; many fi:.e'roots; gradual and wrivy 
boundary on, . . ;: •... , • •' -"• 

Dark grny (1OYR4/1) moist and gray (lOYR5.5/l) 
dry, sandy loam; no macro s-tructure; hard dry, 
very friable moist, non sticky non plastic 
wet; conj-ion fine,' few medium pores; few fine 
roots; diffuse and smooth boundary on, 

G-rayish brown (IQYE.5/1.5)- Gioist-and gray TJ!-'.••...," 
(1OYII5.5/1) dry, sandy clay loamjno roacro 
structure; hard dry, very friable moist, 
slightly sticky and slightly plastic; wet; 
common fine..few medium pores-;-no macro \ 
diffuse and smooth boundary _on, 

Light brownish gray (10YPL6/Ö) moist and light 
gray (loyR6.5/l) dry, sandy clay loam to sandy 
clay; no aiacro structure; very hard dry, friable 
moist, slightly sticky and plastic wet; many 
fine pores; diffuse and smooth boundary on, ^ 

Light gray (2,5Y7/2) moist, sandy clay; few, 
fire, faint motüles; no aero structure; very 
hard dry, frir>ble moist, sticky and plastic 
'wet; L'iany fine, fe'w medium pores; common 
bur 07/ing channels filled v/ith A r.ic.terial. 

i 

< 



XV' 

Profile No: NWP I6/77 

ANALYTICAL DATA 

Grain size, mm. 
K. 

L a b , 

N o . 

7 7 A 2 2 2 J 

2 3 

2if 

2 5 

26 

27 

Deptïi 

(cm) _ 

Clay 

^ 

< ^ 0 . 0 0 2 

0-25 

25-50 

50 -80 

80-110 

110-150 

150-200 

% 

"8 " 

"1 

16 

16 

• 20 

2/4 

S i l t 

0 . 0 0 2 

- 0 , 0 5 

fo 

18 

17 

11 

10 

10 

10 

F . s a n d 

0 . 0 5 

- 0 . 2 5 

% 

kk 

32 

52 

kk 

^5 
k5 

M . s a n d 

0 , 2 5 

-O05O 

% 

21 

28 

12 

21 

16 

16 

C . s a n d 

0 . 5 0 

- 2 , 0 0 

% 

9 

12 

'9 
9 

9 
5 

TEXTURE 

(ÜSDA) 

SL 

SL 

SL 

SL 

SCL/SL 

SCL 

Chemica l data< 
.$••? ïï '̂  

Lab, 

No, 

Depth Ex,oci xjX.mg Ex.K Ex. Na 

(cm) m»e,% i . e . ^ m.e,?o m,e,?^ 

C .E .C . C.E.C m , e . ^ 

m.e.JÓ 100g c l a y *) 

77 /^222 0-25 

— ^ ^ — 25-50 
2 4 

25 

26 

, - 27-

* 

L a b , 

N o , 

77A222 

25 
2if 

2 5 

26 

27 

5 0 - 8 0 

80.-IIO 

110-150 

150 -ÉOO 

( 

Depth 

(cm) 

0-25 

25-50 

50 -80 

80-110 

110-150 

150-200 

C'+O 

0 , 5 0 
0 . 4 0 

0 . 2 5 

0 . 6 0 

0 . 6 0 

( cf'tiifi 

Org.C 

% 

Oc86 

0 , 4 7 

ND 

ND 

ND 

ND 

0 .30 

0 . 4 0 
0 . 4 0 

0 . 2 5 

0 .15 

0 .20 

'3 u 1 _ , 

T o t a l 

% 

Oc05 

0 . 0 3 

I,D 

ND 

ND 

ND 

0 

u 
0 

0 

0 

0 

\ 

N 

. 0 4 

. 0 4 

. 0 1 

. 0 1 

. 0 2 

. 0 2 

ï . 

Avai 

ppm 

6 . 1 

5 o 8 

ND 

ND 

ND 

ND 

0 . 1 0 

0 

0 

0 

0 . 1 2 

0 . 0 6 

L, P PH 

2 . 0 

2 . 3 

2 , 3 

2 - 3 

1 .5 

1.6, 

(CaC12) 

4 . 2 

4 . 3 

4 . 2 

4 . 2 

4 2 

4 . 2 

Base 

% 

42 

41 

35 
22 

59 

33 

25.0 

20.9 

14.4 

14.4 

7 . 5 

6 . 7 

S a t 

<>• 

*) No c o r r e c t i o n has been made fo r O,"'!, 

ND: Not d e t e r m i n e d 



PBOFIIE NO; N \7 P 17/77 

Locat ion; N.W. ProYincei Nyangcaabi 

Scheme; Line 18-300 m, 

Physiof^raphy; P l a t eau 

Slope; ' 1-3/^ 

E l e v a t i o n ; approx . 1550 EI, " 

Paren t m a t e r i a l ; not knovm 
V-ege"ca%ior/Land u s e ; medium Iliombo 

woodland 

L,ü» C l a s s ; S2w ( H . E . Z . ) 

lihppinj^ u n i t ; 17 

Drainage: moderately well 
drained 

Permeability; rapid 

Late sampled; 21-10-1977 

Described by; Dr. P. Heilmann, 
B. 'B'xtooioma 

Land Cap. Code; I X X X X - -
A-V1 10YR5/5 

Horizon Depth (cm) Description 

A 0-12 Light olive brown (l0yE5i5/3) moist and light 
yellovri-sh brown (l0YR5»5/4) dry, loamy sand? no 
macro structure| loose dry, very friable moist, 
non sticky non plastic wet; many fine, few medium 
and coarse roots; grad'ual and smooth boundary on, 

B1 12 - 36 " Olive brovm (10YE5.5/4) moist and light olive 
brown (lOYR5«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; common fine and coarse, few 
medium roots; gradiial and smooth boundary on, 

"B2,1 ' 36 - 80 Light olive brown (lOIRS/S)" moist and light 
yellowish brown (IOYR6/4) dry, loaoy sand; no 
macro structure; few, fine, distinct 7«5ÏR5/8 
mottles; hard dry, friable moist, non sticky non 
plastic wet; many fine, few coarse and medium 
roots; gradiaal and smooth boundary on, 

B2.2 ^80-140 Same-as B2.1 but light olive brown (10IS5.5/6) 
moist and yel low (10IE7/5) d3?y; few roo ts» 

B2.3 140 - 200+ Same as B2.1 but light olive brown (10YR5.5/6) 
moist and olive yellow (IOXR6/6) dry; coEimon 
distinct mottles and few to no roots. 



P r o f i l e No: NUP I ? / ? ? 

ANALYTTGAI, DATA 

Gra in s i z e , mm 

L a b . 
N o . 6 

77A228 

29 
30 

31 

• 32 

35 

L a b , 

N o . 

D e p t h 
(cm) 

0 - 1 2 

12-36 

36-80 

8 0 - 1 1 0 

110- l i fO 

1^+0-190 

D e p t h 

(cm) 

0 1 ly 

< 0 . 0 0 2 

7 

7 

9 -

7 
8 

7 

"Gx.Ca 

m. e . 9Ó 

S i 
0 . 
- 0 

7 
if 

5 
if 

3 
if 

Ex 

m. 

-

I t 
002 
. 0 5 

" 

Ch 

e . / i 

"•''.sand 
0 . 0 5 
- 0 . 2 5 

9Ó 

if^ 

55 
66 

59 

56 

56 

r . s a n d 
0 . 2 5 
- 0 . 5 0 

38 

26 

17 
26 

29 

29 

GiTical d a t a . 

^x.K 

m.e.9o 

j ] X o '"^ 

r n . e . ? ' 

C . s a n d 
0 . 5 0 
- 2 . 0 0 

if 

3 

if 

if 

if 

if 

-

0 . 1J 0 0 . 

ra,e.5^ 

- -

TEXTURE 
(USDA) 

LS 

LS/G 

î ^̂  •..™ ^ u . : ^ 

L S / S 

LS_ 

L S / S _._,. 

„ - ~ . - ^ ^ . 

C . E . C . m.Q.% 

1 0 0 K c l a y * ) 

77/if228 0-12 0 . 6 0 

29 12-36 0 ,75 

50 36-80 0 .60 

3 1 80-110 0 .60 

52 110-iifO 0 . 6 0 

33 iifO-190 0 . 8 0 

O.ifO 

0 .20 

0 .20 

o , ? o 

0 .10 

0 . 1 0 

0 .08 

0 .05 

O.Oif 

0 .02 

0 .02 

0 .03 

O0O6 

0 .06 

0 .08 

0 .08 

0 .06 

0 ,09 

1.5 

1.3 

1.0 

0 . 8 

1.0 

0 . 9 

2 1 . i f 

1 8 . 6 

1 1 . 1 

11.if 

1 2 . 5 

1 2 . 9 

L a b . 
No. 

Depth 
(cm) 

77 /^228 0-12 

29 12-36 

30 36-80 

3 1 80-110 

32 110-lifO 

33 li+O-190 

Org.C 
/•-> 

0 .86 

0 .66 

ND 

ND 

ND 

ND 

TotalN 
%__ 

0 . 0 3 

0 .02 

ND 

^̂ D 

ND 

ND 

A v a i l . P 
PP"i 

2i^.if 

5.9 

ND 

ND 

ND 

ND 

pH 
( C a C l ^ ) 70 

-~-2' 

i f . i f 

i f . 3 

i f . i f 

^.3 

h.3 

Base Sat 
0' 

76 

81 

92 

100 

78 

100 

ED; Wot determined 

*) No correction has been made for O.II. 



PROniE ITO; 

Location; 

Phy3 i ography; 

Slope: 

Elevation: 

¥. P 18/77 

ÏÏ. ', Province, Fyansombi 
Scheme; Line 15-Om 

Plateau 

1 - J,-

Approx. 1550m 

Parent material; not knovm 

Vegetation/Ljind use; Tree scvannah 
(old cass. V- garden) 

L. Ü. Class; CI (H.R.Z.) 

Mapping Unit;1 

Drainage; well drained 

Permeability; • mod, rap. 

Date sampled: 2 - 11-1977 

Described by; Dr. P. Heilmann 
B. Sitooloma 

Land Cap, Code; I C C C E - -

A—2.5YR3/4 

Horizon 

A 

Depth, (GQ) 

0 . - 1 5 

Dcgcription 

AB 15 - 60 

IIB2.1 60 - 95 

IIB2.2 95 - 170 

Dark reddish brown (SYRS/S) moist and 
yellowish red (5YE4/6)dry, sanc^ clay loam; 
no macro struc~ re; loose dry, very friable 
moist, slitjhtly sticky and slightly plastic 
wet; many line end mediiom, fev; coarse pores; 
many fine, fev; medium roots; gradual and "smooth 
hound.Q.Tj on, 

Dark reddish brown (2,5YE3/4) moist and dry 
(2,5YJR3/5, sandy clay loam; weaic, medium and 
coarse subangular blocky stucture; slightly hard 
dry, friable moist, slightly sticky and 
slightly plastic \/et; txiny fine and medium, 
common coarsepores; many medium common fine roots; 
eleaK and w-̂ vy boundary on, 

Dark red (2.5YR3/6) moist and red (2.5YR4/6) 
dry, sandy clay; we^k, medium and coorse 
subangular blockv structure; nnrd dry, 
friable moist, plastic and sticky wet; many 
fine, fev/ medium and coarse pores; few_fine 
and medium roots; diffuse and smooth 
böundarj'' on, 

As B2.1, less porous, less biological activity. 



ANALYTICAL DATA 

Grain size, loia 

Profile 

Lab. 

io. 

77/5240 

41 

42 

43 

44 

45 

Lab. 

Wo. 

77/5240 

41 

42 

43 

44 

45 

Lab. 

ETC. 

77/5240 

41 

42 

43 

44 

45 

llo: LUV 18/77 

Depth 

(cm) 

0- 15 

15- 35 

35- 60 

60- 95 

95-130 

130-170 

Depth 

(en) 

0- 15 

15- 35 

33- 60 

69- 95 

95-130 

130-170 

Depth 

(en) 

0- 15 

15- 35 

35-60 

60- 95 

95-130 

1 30-170 

Clay 

L. 
0.002 

% 

24 

32 

38 

36 

34 

42 

Ex.Ca 

n.e.^^ 

1.00 

0,30 

0.30 

0.10 

0.10 

0.10 

Org.C 

% 

2.11 

0.90 

KD 

m 
ED 

ND 

Silt 

0.002 

-0.05 

/̂  

7 

8 

9 

8 

9 

10 

'heaical 

as.iig 

. n d 

3.50 

0.10 

0.10 

0.10 

0.10 

0.10 

» 

'̂ otal 11 

i 

0,14 

0.10 

KD 

IT) 

in) 

ro 

p.sand 

0.05 

-0.25 

/̂  

28 

37 

30 

37 

34 

30 

data 

Ex.K 

0.21 

0,06 

0.03 

0.03 

0,03 

0.02 

^ • K 

Avail. P 

ppn 

10.9 

7.5 

ro 

IID 

ED 

ED 

I'l.sane 

0.25 

-0.50 

io 

37 

20 

17 

15 

20 

16 

Ex.Ea 

a..e.5̂  

— 

-

-

-

-

-

pH 

(CaCl^) 

4.4 

4.2 

4.2 

4.2 

4.1 

4.3 

C.sand 

0.50 

-2.00 

io 

4 

3 

6 

4 

3 

2 

C,E.C • 

Tn.e.5̂  

6.3 

5.4 

4.0 

5.8 

ED 

-

Base Sat. 

25 

9 

11 

8 

-

-

TEXTURE -

(USDA) 

SCL 

SCL 

SC 

SC 

SCL 

SC 

C.E.C.n.e.% 

lOOg clay 

28.3 

16.8 

10,5. 

7.8 

-

-

*) Eo correction has been ao-de for O.TÏ, 

EDs Eot determined 



- .. - J.V ' , « -JflZ 

^ . f 

EROPILE HO: 

Locr.tion: 

Physiography; 

Slope; 

E leva t ion : 

M \/ P 19/77 

IJ. \ ' . P rovince , ïïyangoQbi 
Gchene; A r e a l l , Line4A-1800n 

P la t eau 

1 - 3C> • • 

Approx, 1575m 

Parent n a t e r i a l ; not knov/n 

Vegetat ion/Land u s e : lïodiua Mioabo woodland 

L. U. Clnss ; Cl ( H . E . Z . ) 

riapping Uni t : 1 

Drainage; wel l drained 

P e r n e a b i l i t y : nod, 

Da t e sargpled; 2 -11 -1977 

Described by; Dr, P. Heiloann, 
. B, Sitooloma 

Land Cap. Code;"' l" C D P ¥" 
A~2.5YE 3/6 

Horizon 

-BI' 

B2»1 

B2.2 

B2.3 

Depth (ca) 

0 - 1 0 

\0- - 25 

25v - 55 

55 - 105 

105 - 170 + 

Description 

D-rk reddish brown (2.513.13/4) Lioist and Ü.TJ 
(2,5YT]3/5), s-̂ .ndy clay loan; noderote, fine and 
nediuxi suban-gular blochy structure5 hard dry, 
friable noist, slightly sticky slightly plastic 
v.'et; cont-on poresr -T.ïiy fine-,-fuw 'lediua.. roots.; 
clear and wavy bouiiur-ry on, 

Dark red (2.5YR3/5) aoist and dry (2.5YE3/6), 
clay loar to clâ r» wc->k, .lodiun subangular bloclcy 
structure; very hard dry, friable Qoist, sticky 
and plrstic v/et; nany fine-, con'.on- aed-iun and -
coarse_pores; cocmon fine, few ae:diun and coarse 
roots; gradual and smooth" boundary on, 

Dark red (2,5'ÏR3/6) moist and dry, clay loan to clay; 
weak, .icc'iuii and coarse sübangular blocky structiire; 
harddry, friable aoist and plastic wet; patchy 
thin claj'- cutans; ccaron pores; few fine and 
nediun roots; diffuse and*snooth boundary on, 

Saae as D2,1 , but 2,5YJ12/5 in colour; sonewhat 
'less'pore's;'"fe^rto no • roots-;- gradual-a-M -soooth 
boundary on, • 

Sane as B2»1, but 2.51''R2/6 in colour; weak and 
no:"'erate structure and broken noderately thick 
clay cutans. 



ANALYTICi'iL D.VÏA 
P r o f i l e 

L a b , 
N o , 

7 7 / 5 2 ^ 6 

^ 7 

48 

49 

5 0 

5 1 

No: M P 1 

D e p t h 
(cm) 

0 - 1 0 

1 0 - 2 5 

2 5 - 5 5 

. 5 5 - 1 0 5 

1 0 5 - 1 4 0 

1 4 Ó - 1 7 0 

9 / 7 7 

C l a y . 

< 0 . 0 0 2 

32 

3 3 

32 

38 

34 

36 

G r a i n 

S i l t 
0 . 0 0 2 
- 0 . 0 5 

19 

2 5 

25 

22 

27 

24 

s i ' 3 e , 

F „ s a n d 
0 . 0 5 
- 0 . 2 5 

35 

32 

32 

3 3 

3 1 

33 

mm 

0 , 
- 0 

10 

7 

7 

4 

6 

5 

s a n d 
25 
. 5 0 

C . 
0 . 
- 2 

4 

3 

4 

3 

2 

2 

s a n d 
5 0 
, 0 0 

TEXTURE 
(USDA) 

SCL 

CL 

CL 

CL 

CL 

CL 

Chet i i ca l d a t a 

L a b . 
N o . 

7 7 / 5 2 4 6 

47 

4 8 

49 

5 0 

5 1 

L a b , 
N o . 

7 7 / 5 2 4 6 

4 7 

48 

49 

5 0 

51 

D e p t h 
(cm) 

0 - 1 0 

1 0 - 2 5 

2 5 - 5 5 

5 5 - 1 0 5 

105- .140 

1 4 0 - 1 7 0 

D e p t h 
(cm) 

0 - 1 0 

1 0 - 2 5 

2 5 - 5 5 

5 5 - 1 0 5 

1 0 5 - 1 4 0 

140-170 

E x . C a 
ra.e.^ 

0 . 3 0 

0 , 1 0 

. 0 . 1 0 

0 . 1 0 

0 . 1 0 

ED 

O r g . C 
?̂  

1 . 7 9 

1 , 0 5 

iro 

KD 

ND 

ED 

Ex.Mg 
m,é„?j 

0 , 2 5 

O.IC 

O.IC' 

0 . 1 0 

0 , 1 0 

ED 

T o t a l N 
0 / 

0 , 0 8 

0 . 0 9 

ED 

ED 

ED 

1© 

Ex,K 
ni,e„?<^ 

0 . 2 4 

0 . 0 4 

0 , 0 2 • 

0 , 0 2 

0 , 0 2 

ED 

A v a i l 
ppm 

1 8 , 8 

. 6 . 5 

ED 

ED 

iro 

ED 

Ex .Na-
m. 
C. 

0 . 

0 . 

o'. 
0 . 

e,% 

00 

00 

00 

00 

HD 

pH 

c. 
m. 

9 . 

7 . 

6 , 

4 , 

3 . 

. E . 
^ e . 

.2 

.0 

0 

.0 

.8 

ED 

• • . : . 

( C a C l j ; 

4 . 2 

4 . 2 

4 , 2 

4^4 

4 . 5 

4 . 5 

c 
% 

C E . C m,e,% 
lOOg c l a y *) 

2 8 . 8 

2 1 . 2 

1 8 , 8 

1 0 . 5 \ 

1 1 , 2 

Base r;at 

9 

3 

4 

6 

6 

-

% 

• -

.-

ND: Not d e t e r m i n e d . 

*) No correct ion has been made f o r O.M, 



.j«.Ti^-j^y«,^ -Y-^-i^ffi - - -:^. 

PROFin: WO; 

Location; 

Physiography; 

Slope; 

Elevation: 

N 7 P 20/77 

¥,. W. Province; Ilyangonbi 
Scheae; Aroall, Line 9B 1200m 

Plateau slope 

3 - 5:' 

Approx, 1575m 

L. Ü. Clc3s ; C2s ( H . R . Z . ) 

Tlapüing Uni t ; ig 

Drainage; we l l dra ined 

P e r a e a b i l i t y ; mod. 

Dote saap led ; 2 - 11-1977 

Paren t i c a t e r i a l ; not laiovvn 

Vege ta t ion / l cnd use ; Light Flombo vroodland 

Pescribed b; 

land Cap. Code 

Horizon 

A 

- BA 

B2,1 

B2,2 

Dr. P . I lei loann 
B. Sitooloma 

I c c E n -*— 
B--2.5Yn3/6 

Depth (osi) Description 

0 - 1 2 D-̂ rk redtiish taro^m (2.5YR2.5/5) aoist -̂ nd dry, 
(2.[̂ YPo/-̂ ) J sandy clay loary; no nacro structure; 
sli'jhtly herd dry, vory Triable moist, .slightly sticky 
slightly pin otic v̂ et; tony pores; aany fine, fev: 

. • medium anfi coar̂ ê roots; gradual and smooth boundary on, 

t2- - 35 ' D ri; red (2.5YR3/5) moist and dry (2.5YR.3/6), sandy 
clay loam.,; very v/eak, fine subangular bloclcj'-
struct ire; slightly hard dry, very friable moist, 
slightly soiGKy slightly plcstic vret; aany poresj 
many fine, few medium aa-T coarse pores; gradual and 
wavy boundary on, 

35 - 65 Dark red (2.5YR3/6) moist ônd dry (2.5YR3.5/6), sandy 
cloy loam to sandy clay;weak, medium subangular blocky 
structure; slightly hrrd dry, friable moist, plastic 

"' " ' and slightly sticky wrot; many fine common medium and 
coarse pores; comt'on fine, few medium roots; clear 
and wavy boundary on, 

65 - 90 As B2,1, but iiodium and coarse subangular blocky 
struGt'jj?e; less pores and roots; gr'̂ dual and smooth 
boundary on. 

B2.3 90 - 170 \s B2,1 very weak structure anl few to no roots. 



ANALYTICAL DATA 

Profile No 

Lab. 

No. 

77/5252. . . 

53 

3k 

33 

56 

••' 57 

Lab. 

No. 

77/5252 

53 

3k 

55 

56 

57 

Lab. 

N o , • 

77/5252 

53 

3k 

33 

56 

57 

: K V/ P 20/77 

Depth 

(cm) 

___0-12 

•~i2-35 

35-65 

65-90 -...-:... 

90-130 

130-180' 

Depth 

(cm) 

0-12 

12-35 

35-65-

65-90 

90-150 

130-180 

Depth 

(cm) 

0-12 

12-35 

35-65 

65-90 

90-150 

130-180 

Grain size,. 

. Clay 

^ 
0.002 

% 

23 

27 

27 

... 29 

31 

31 

Ex.Ca 

m.e.^ 

5.^0 

0.35 

0.58 

0.50 

0.35 

0.30 

Org. C 

-% 

2.61 

^.kk 

ND 

ND 

ND 

ND 

Silt 

0.002 

-0.05 

% 

11 

5 
11 

11 

11 

8 

Chemical 

Ex.Mg 

m.e,% 

3.30 

0.20 

0.15-

0.30 

0.-80 

0.15 

Total N 

% . 

0.17 

0.07 

ND 

ND 

ND 

ND 

mm 

F.sand 

0.05 

-0.25 

% 

39 

38, 

• 33 

^1 

38 

39 

data 

ra.e.^o 

0.56 

0.14 

0.10 

0.06 

#.06 

0.06 

Avail. P 

P pm 

3k,k 

28,2 

ND 

ND 

ND 

ND 

M.sand 

0.25 

-0.50 

•-,..J° 
21 

2k 

2k 

14 

16 

16 

Ex.Na 

m. e ,?b 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

C.sand 

0.50 

-2.00 

fo 

'6 

6 

-• 5 

• 5 

k 

6 

C .-ii, G. 

m.e,^^ 

12.00 

6.8 

6.0 

k,6 

4.0 

3,4 

pH Base Gat 

(CaCl2) 

5.6 

k,k 

k.3 
k,6 

k,9 

kA 

% 

77 

10 

14 

19 

30 

15 

-

TEXTURE 

(USDA) 

SCL 

" SCL 

- SCL 

SCL 

SCL 
1 

SCL 

C.E.C.m.e. % 

lOCg clay 

52.2 

25.2 

22.2 

15.9 

12.9 

11.0 

•- . 

' 

! 

•^) No c o r r e c t i o n has been made fo r 0,!: . 

KD: Not d e t e r m i n e d 



< " ; i ' • ^ 4 

PROPIEE ITO; 

Loc- t ion ; 

Physiography; 

S lope ; 

E l e v a t i o n : 

N "f P 21/77 

N. ^'. ProvinceI ïfyangonbi Scheme 
A r e a l l , Line 1 0 B - 1 5 0 0 E I . 

P l a t e r u 

O - 1)̂  

ipproz, 16-OOm -

Paren c u a t e r i g l ; not kacnm 

Vegetat ion/Land use ; l i g h t Miombo woodland 

Horizon Depth (en) Desc- ' ipt ion 

0 - 1 0 

L. U. Clgss ; G1 ( H . E . Z . ) 

Ifepping Uni t ; 1 

Drainage; vvell dra ined 

P e r p e a b i l i t y ; moderate 

Dote sai^gled; 2 - 11-1977 

Described by; Dr. P.'Heilmami 
B.o Sitoolooa 

Land Cap. Code: 1 C i; L E 
A—2.5ÏR3/6 

A 

AB 

B2i1 

B2.2 

B2.3 

1 0 - 3 0 

30 - 80 

80 -1 130 

130 - 180 

Drrk rodrish brown (2,5ïR2/4) uoist and reddish brown 
(2.5YI13.5/'1) dry, sandy clay loao; no uacro 
strucuure; slightly hard dry, very friable noist, 
slightly sticky anci sligh-tly -plastic wet; many fine 
and Lodiaii, coiacion coarse pores; Liany fine, few 
aediua roots} clc'ir and smooth boundary on, 

Dark reddish brow: (2i5YR3/4) aoist and dry 
(2i5tPo/5), sandy clay; very.weak, uediun subangular 
blocky strucburc; hTircl dry^-very friable _cioist, 
plastic and slightly sticky wet; many fine and ' _«„ 
nediuD, CO»-! on co'-rso roots;' clear and wavy 
boundary on, ' 

D-̂ rk red (2,5YR3/6) moist arid dry (2.5YB3.5/6), 
sandy 'clay;vreak, aediun and .coarse subangular 
blocky. structure; hard dry, friable moist, 
plaotic and stickj'-awet; patchy thick clay cutans; 
many fine, few medium and coarse pores; cotnaon 
fine, few uodium roots; diffuse and smooth 
boundary on, ~ ,. 

As B2.1, clay; few to no roots; diffuse and 
smooth boundary on. 

As 32.1, dark red (10/2,5Yr.3/6) moist clay; 
broken, moderately thick cutans; few to no roots. 

^ 

uv-i 



ANALYTICAL DATA 

Grain size^ mm» 

Profile No: F./P 21/77 

Lab, Depth Clay-

No, (cm) 

<^0,002 

" % 

11/525^ 

59 

60 

61 

62 

63 

0-10 

10-30 

30-55 
55-80 

6-.--130 

130-180 

33 

37 

37 
37 
h^ 

h^ 

17 

^h 

17 

16 

16 

17 

32 

1>1> 

33 

33 

31 

31 

^h 

13 

8 
10 

7 

5 

i+ 

3 

5 

if 

5 
if 

SCL 

' sc--' 
SC 

SC 

C 

C 

Chemical data. 

Lab, Depth Ex.Ca Ex.Mg Ex.K Ex.Na C.E.C C.E.C m.e.^ 

No, (cm) m.e,^ m,e,?^ m,e,?i m,e.% m,e,^ lOOg clay •̂ ) 

77/5258 

59 

60 

61 

62 

63 

0-10 

10-30 

30-55 
55-80 

80-130 

130-180 

0,60^ 

0,20 

0.25 
0 , 1 0 

0 , 1 0 

0 , 1 0 

0.50 

0 , 1 0 

0 . 1 0 

0 . 1 0 

0 . 1 0 

0 , 1 0 

0 . ^1 

0 , 1 7 

0 , 1 6 

0 , 1 8 

0 . 1 2 

0.08 

0 ,00 

0 , 0 0 

0 . 0 0 

O.lif 

0 .01 

0 . 1 3 

9 . 2 

G,z 
6 . 0 

5.^ 
4 . 2 

i f . 8 

27.9 
18.if 

16 .2 

l i f . 6 

10 ,2 

1 1 , 2 

Lab. Depth Org.C Total N Avail, P pH Base Sat 

No, (cm) % % ppm (CaC12) % 

11/32.3^ 

59. 
60 

61 

62 

63 

0-1.0 

10-30 

30-55 
55-80 

80-130 

130-180 

2 .03 

l.ifO 

ND 

ND 

ND 

ND 

O.lif 

0 . 0 9 

ND 

ND 

ND 

ND 

17.0 

1>1> 

ND 

ND 

ND 

ND 

i f . 2 

i f . 2 

i f . 2 

^.3 
k,k 

4.3 

16 

7 
9 

10 

8 

9 
•' ' ' . I . , , I.. . ^ ^ II M I . . , I 

*) No correction has been made for O.IT. ^•' ' 
ND: Not"determined 

S i l t F.sand M.sand C.sand 

0,002 0.05 0.25 0.50 TEXTURE 

»0.05 - 0 . 2 5 -0 .50 -2 .00 (USDA) 



PROFILE NO: K ÏÏ P 22/77 L, U. Class; 32w 

Location; 

Physiography; 

Glope; 

Elevation: 

'S.VI. P rov ince , ITyangombi Scheme«Ltepping U n i t ; 15 
A r e a l l , LineHB-ISOOm 

Lower Slope 

1 ' - 3;.2 

Approx, I625m 

Parent material; not Imovm 

Vegetgtion/L^'jid use: Light LïioDibo woodland 

Drainage; Imperfectlydrained 

Perme&"bility: mod, 

Date sampled; 4 - 11-1977 

Described by: Dr. P. Heiloann 

_B. Sitooloma 

land Cap, Code;- I X B B B— 
.,.A-W310YE6/2 

Horizon 

A 

Depth (cm) 

0 - 1 5 

AB •15 - 27 

B2,1 

B2.2 

27 - . 80 

•j .ai6E, , 

80 - 1 2 0 

B2.3 -̂ -e© —-^—„•v?5-+—• 

Description „-•; ;••-' 

Black (1OYP.2/1) moist and very dark_ g ray i sh 
brov/n (1 OYPL3/2 ) .".ry, loamy rjond ; very v/eak, 
f ine subangular blocky s t ruc t ix re ; loose d ry , 
very frl'-vble" mOisfj" non - s t i cky non p l a s t i c 
wetj common pores ; many f i n e , common mediijm. 
".nd no-vcc r o o t s ; g r a d u r l and smooth boundary 

on*, • * • • * 

Daric -grayish brovm "(•t0:r24/2)' moist aha""grayxsE7 
brovm (lOïT:5/*2)dry, loamy sand ; few, fine, 
faint 7.5YK5/6 mottles; no macro structiire; 
slightly hard dry, veTj friable moist, non 
sticky non plastic wet; many fine, common 
fineJ few medium and coarse roots; clear • 
and smooth boundary on. 

Light brovmish gray (1PYPL6/2) moist and light 
gray (lOYPi7/2)dry, sandy loam; many coarse, 
distinct 7.5YI^5/7 mottles; no macro 
structure; slightly hard dry, very friable . 
noist, non sticky non p3.astic wet; many fine 
few ."iedium and coarse pores; few fine roots; 
gradual and smooth boundary on, 

Light yellowish brovvn (10YE6.5/4') moist and 
ver;y pale brovm (101117/3)dry, sandy loam;"' 
few fine prominent 7.5YrL5/7 and oany, coarse, 
faint, 1017:5/6 mottles; no macro stiructure; 
slightly hard dry, very friable .moist, non-
sticky non plastic wet; many fine, few, mediiim 
and coarse pores; few roots; gradual add 
smooth bound j.'y on, - • •: : ^^ •'_ -' 

-Very pale brown (10YPL7/3) moist sandy l'öam$ 
many, coorse, faint lOYEö/S mottles; ,.-. ,, -
structure, consistency and pores as B2.2; , 
n9 roots. 



ANALYTICAL DIT A 

P r o f i l e 

L-.b. 

Ho. 

77 /5264 

65 

66 

67 

68 

Ho: mw 22; 

Depth 

(crO 

0-15 

1 5 - 2 7 

2 7 - 8 0 

8 0 - 1 2 0 

120-1 75 

/77 

Cl^y 

L 
Ö.002 

> 

10 

10 

13 

12 

15 

G j ^ i n s 

S i l t 

0 . 0 0 2 

- 0 . 0 5 

/ 

8 

6 

7 

10 

15 

Ch r i ic 

i z o , u . 

F . s nd 

0 . 0 5 

- 0 . 2 5 

^ 

49 

49 

57 

51 

43 

^1 d ' t " . 

I l . s ' n d 

0 . 2 5 

- 0 . 5 0 

r-
28 . 

31 

21 

24 

22 

C. 

0 . 

- 2 . 

.^ 

5 

4 

2 

3 

5 

-

s::~nd 

50 

00 

..-3^ 

-

TEZTUEE 

IUSDA) 

_ ._LS 

LS 

SL 

-SL 

SL 

La'b,_ _ 
Ho, 

7 7 / 5 2 6 4 

65 

66 

67 

68 

L a b . 

Ho . 

77 /5264 

65 

66 
67 
66 

H a p t L 
(on) 

0 -15 

15 -27 

2 7 - 8 0 

8 0 - 1 2 0 

120-175 

Depth 

( en ) 

0 - 1 5 ' 

15 -27 

2 7 - 8 0 
3 0 - 1 2 0 

1 2 0 - 1 7 5 

Ex.Cr 
n . e . ^ 

1.0 

0 , 1 0 

m 
0 . 2 0 

O.'^O 

Org. C 

fo 

2 . 0 3 

0 . 5 8 

HD 
HI) 
HD 

E x . I . j 

0 . 3 5 

0 . 1 0 

I\1D 

0^05 

0 . 0 5 

Tot-^l 
0 

0 . 1 3 

0 . 0 7 

ED 

m 

ExiK 

0 . 1 6 

0 .02 

iro 

..^i).Q2 _ 

0 . 0 2 

n / v - ' i i . p 

ppn 

-I8.-9 

•^^' 7 .1 

KD 
im 

Ex.n-i 
'n.e.^o 

0 . 0 0 

0 . 0 0 

ND 

o.oz; 
0 . 0 6 

pH 

(CaCi^) 

4 . 6 

4 . 4 
4 . 1 

4 . 4 

C.D.C. 
' i . e . / - ' 

7 . 0 

2 . 8 

3 . 2 

LO 

5 .2 

Base S i t 

/^ 

22 

8 

8 

8 

C . E . a i.e.f^ 
lOOg cl-^y 

7 0 . 0 

2 8 . 0 

2 4 . 6 I 

3 3 . 3 

3 ; . 7 

1 

1 

* 

HD: Hot_detobtained 

^ ) Ho GOïTection has been made f o r O.II, 



EROPILB ITO; N W T 23/77 

.Location; N.W. Proyince, Nynngombi 
Scheme; Area II, 

........̂ .̂•„;:,. Line 16B^600 n. 

Physiography: Plateau 

Slope! ^-% :ci? 

Elevation: approx. 14 50 n . 

Parent imte r i a l ; not known 

Vegetation/Land use; nediua Lïiombo 
woodland 

L.Ü, Glass; SI (H.H.Z.) 

I.']apping unit; 6 

Drainage; well drained 

Peanneability; moderate 

Date sampled; 4-11-1977 •• 

Described by; Dr. P, Heilmann, 
B. Sitooloma 

Land Cap. Code; I C C E E - -
A—10YR5/5 

Horizon ' Depth (cm) ' Description 

A 

B1 

; trsh -

B2,1 

B2.2 

B2.3 

• 0 - 12 Grayish brown (10YR5/2) moist, sandy loam to sandy 
clay loam; no riaoro structure; hard dry, friable 
moist," slightly sticky slightly plastic wet; 
conmon fine and medium, few coarse pores; common 
fine, few nediun rootöj clear and smooth boundary 
on, 

't2 - • 30 Dark yellowish-brown (10YR4/4) moist, sandy clay 
loam to sandy clay; weak, medium subangular blocky 
structure; very hard dry, friable moist, plastic 
and sticky wet; many fine, common mediim, few 
coarse pores; few fine roots; gradual and smooth 
•boundary on, 

30 - 65 Yellowish brown (10ÏR5/5) 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 "oh, . .... 

65-100 As B2,1 but brownish yellow (10ÏE5.5/6) moist. 

100-170+ • Yellowish brown to light olive brown (10YV2.5Y5/4) 
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 
pores; no roots. 



P r o f i l e Ho 

L a b , 
ITo. 

7 7 / 5 2 6 9 

70 

71 

72 

73 

74 

l a b . 

ITo, 

7 7 / 5 2 6 9 

70 

71 

72 

73 

74 

: ÏWT 2 3 / 7 7 

Dep th 
( c u ) 

0-12 

1 2 - 30 

3 0 - 65 

6 5 - 1 0 0 

100-140 

140-170 

D e p t h 

(cm) 

0 - 12 

1 2 - 30 

3 0 - 65 

6 5 - 1 0 0 

100-140 

140-170 

C l a y 

/ 

0 . 0 0 2 

21 

34 

34 

31 

35 

35 

Ex.Ca 

m.e.^o 

Iff) 

m 
0.20 

0.25 

0.20 

0.20 

MALTHIGAL DATA 

G r a i n s i z e inm 

S i l t 

0 . 0 0 2 

- 0 . 0 5 

5 
6 

9 

8 

13 

15 

Chemica l 

Ex.IJg 

m.e . / ^ 

ID 

ND 

0 . 4 0 

0 . 1 5 

0 . 1 5 

0 , 1 0 

F . s a n d 

0 . 0 5 

- 0 . 2 5 

50 

38 

38 

41 

36 

36 

d a t a 

Ex.K 

n . e . / 

Iff) 

Iff» 

0.03 

0.02 

0 .04 

0.04 

M.sand 

0.25 

-0 .50 
-/ 
/ J 

22 

19 

17 

17 

11 

11 

Ex.Na 

n.e . f ' 

IJD 

Iff 

0.04 

0.06 

0.05 

0 .08 

C.sand 

0.50 

- 2 . 0 0 
•f 

2 

3 

2 

3 

4 

3 

C «E.C• 

a . e , ; . 

3 . 0 

2 . 6 

1.2 

1 .0 

1.2 

1 .4 

TEXTÜEE 

( U S D A ) 

SCL 

SGI 

SCL 

SCL 

SCL 

SCL 

C . E . C . m . e . ^ 

lOOg c l a y * ) 

1 4 . 3 

7 . 6 

3 . 5 

3 . 5 

3 . 4 

4 .1 

Lab. Depth Org.C Total N Avail.? pH 

No. (en) io ^0 ppn (CaCl^) 

Base Sat. 

1o 

77 /5269 

70 

71 

72 

73 

74 

0 - 12 

1 2 - 30 

3 0 - 65 

6 5 - 1 0 0 

100-140 

140-170 

0 . 8 2 

0 . 3 9 

ND 

Iff) 

ND 

HD 

KD 

ro 

ND 

Iff) 

KD 

Iff) 

1 3 . 5 

8 . 9 

Iff 

ED 

iro 

FD 

4 . 2 

4 . 2 

4 . 2 

4 . 2 

4 , 1 

4 . 1 

-

-

6 

4 
37 
30 

•*) Ho correction has been made for 0,11, 

ND: Not detemined 



» 

! 

A?j~EinDIX 2 

The Soils Advisory oection ot I'oLnit Ilt.lr-'.lu hr.s issued a pamphlets "A cuide 

to the meaning of Soil Analyses froc v/hich the following data are largely 

used as to isjterprete the soil analyses and assess the nutrient status for 

the profile descriptions given in this report. 

pH 

The Calcium chloride method gives much more accurito laborator̂ '- results and 

gives a truer measure of what the soil acidit; VID.11 be under field 

conditions during the grovdng soason» 

Values obtained by xhis method are on average about 0*7 units lower than 

the water pH (1.5) but In individual coilc the difference any be 

consideriibly more or less, , ' " • . . 

It is therefore necessary to dray; up an entirely nevf scale of desirable 

and critical pH ranges by v/hich to interpret the significance of ealciuim-

chloride pH values. local experience shows that the following nay be 

safely used as a broad guide; 

Above 7.5 ...... Strong3-y alkaline. Usually unsatisfactory and 

requiring fujrther investigation. 

6,5 - '̂ •5 ...... " Alkaline, usually on accoun.t of the presence of 

free lime. Satisfactory for most crops, though-

higher than desirable, 

6,0 - 6.5 ...... Neutral, liighly satisfactory for lucerne, cloversj 

wheat and barley. Satisfactory for most other 

crops, but higher than desirable for tobacco, 

5*5 - 6,0 ...... Slightly acid. Highly satisfactory for almost 

all crops J including tobacco. Lime is not 

required except in special circirastances, 

5*0 - 5.5 .O...C Ifedium acid. Satisfactory for mos-6 crops, but to 

maintain -che pH in this range under regular 

ciiltivation liming will be necessary at a suitable 

stage in the rotation, especially in the better 

rainfall areas, 

4,5 - 5.0 ...... Strongly acid. There is a progressive risk of 

fertility being adversely affected, and the need 

for line is becomi^ g urgent. 

Below 4.5 ...... Very strongly acid. Severe infertility is likely 

and lining is essential before planting. 



r" 
Orpjanic Carbon 

The organic car Don values ca-i be interpreted as follows: 

Low •̂ "l/'' 

Lediun 1-2^ 

Hicli > 2,' 

Total ritrof;en 

The total J content of a soil is related to its or^-anic na'^tor content. 

It varies ^i-eatly v;ith texture, rainfall^ topsoil-subsoil exc. 

The follor/inj are characteristic rt^nces of coxal nitrogen xn soils 

of Zaabia. 

Texture Total Titrogen 

ler cent 

U>„_VJ-U « o « f t e 9 e o « a 9 o t o c o o o « o « 0 w«v-'£^'"*\_/«^^ 

J-_ ^x-^j -LU ̂ -Ji_i « « « £ • • « o c t f A * c o « e e 0 ^ » ^ ^ — v-'«^/ 

3andy clay loa.^s «. e«««« •^oce« 0.06 - 0.10 

v-'-Lk̂ J/ o « • • . « « e * » * # a « o « j > e 0 » « e « - / • i ^ " ™ ^ r t l ^ 

The cations exchange capacity (o,r,G,) is a neastire of the capacity of 

the Soil to nolJ nutrients against leaching. Calciun is the aost 

tightly heir" being followed by Tg, E^ TT. CII.Co is dependent on the 

type a„d ar^ount of clay â-jd of organic ijatter. Tor conparison reasons 

it is useful to express then in n,e./-ó/lOOgr clay. 

Following is a guide lino for C.E,C,/lOOgr clay: 

low 16 n.e.̂ 'o 

Ilediun 1 6 - 2 4 n.e./o 

High 24 n»e»/j 

Base oat-'oration Torcontage (S'.SoF.) 

This is the rcla live proportion of the absorbed H and ^̂̂.l and the 

exchangeable cations. \ ratner ciefinite correlation exists between 

the B.S.r. and its p"» 

Pollov.ang cro approxiijnte figures for I . S . r . s 

Low C. 35'^-

::ediua 35 - 50\o 

High > 50f̂  



Available Vhosühcrus 

Ave ilnble _ nocp' .cx-us 

(Resin extract) 

p.p.n. P 

A'"ii^'; blG 

^hospliCn^s ."tatuc 

Yield i-icreases L'nat 
~iay be expocted with 
adequate dressings of 
phcsphatic fertilizer, if 
other nutrients are also 
adequate 

Less thaji 3 .^cutely 
deficicrt 

Very largo (up to double 
t>,u yield) 

j ^e f i c i en t lar '^e ( i n c r e a s e " of one 
TO two thi r r is ) 

7 - 1 5 - i r a l . iiiCreasec X j - e s s 
than one tii-ird) 

1 5 - 2 5 . lGqi:ato Vo appreciable response 
likely vvith general crops, 
but naintenaneo .""rossings 
desirable 

Above 25 i cn ITo response likel;^ 

üxchaiigea ",:lo Po tass iun 

Potash Status 

E:>:oho.n'"eable lotassiun 

(--;>ecuiv. ̂ 1 OOi-pr^ of Soil) 

Bands Sandy 

locns 

T;i3ical 

rec dish-

brov,!! clay 

Deficient (responses co potash l-Lkcly) ,, Below ;.05 Below 0. J-zolc'.,' 0.15 
Earginal (sD̂ 'ie re^^ronse liki-lv, if j-jher 
conditions art suitaolo for hi'-h yielCs), :-.05 - 3.1 0.' - 9,. 'M5 - 0.3 
Adequate (response3 "jxilikely bu"c "̂ziin. re-
nance dressings ueu^lly desirable"̂  ... .. ..i -0,25 3»2 - 3» C.'̂  - 0,5 
Rich (r^Q potash req-jired) ... ,,. .,, ., ix'î ove 0.25 ..bove 0, Above 0.5 



.xpf̂ nvIDIX 3 

T'IC EJo CC^i: rOP S O I L LI]SCET~'.riOg 

This code ^^as reulacec' the o lde r OC'TiX code ond i s tne ore c u r r e n t l y 

uoed \ y t ' ic load Tse Bronch (prevxously lanf' rjse Serv ices Divisxoii LUS) 

or the I lxn i s t ry of j r i c u l t i i r c and </oxer j^evelopaent . 

The Code S-y-uool 

The soil ord Inrd characxorietics ^re 'icsci'ibGd necorc'inj to standard 

codes rnd the code synbol for oach c ''̂ î acteristxc is arranged xi a 

standard order to provide a cc::e icsc_i_3!;ion. 

> • • ' • — • • ' • " • — • • '• • • - • - — — " 

I 
t 

f 
1 

t "•• ' 

) 
I 

I 
l 

1 
i i 

I 
i 
• I 
) i 

B C ^ Jj 

SI \/1 (1 )ÏE 4/3) 

effective depth 

Tcxbure oi surface layer 

xozture of layer bet/veon 
surface layer and 40 en 

Texture of layer ^0 - GO en 

Texture of layer 60 - 90 cn 

Hindrance to cultivation 

Liniting tiaterial 

Colour of su*')Rrdl a J, 50 c.i 

/etnoss 

^a-osxon 

Slooe 

A range of r;y.:bol3 describes oac'-" of ^he loove characteristic/. Those 

are described below. 1̂'or fuj?tner details see: "L gui3e ":o „grxcultur'-'l 

Planning' ; co-_pxlcd and publisied hji 

Land l,'30 Branch j 

Ilinistry of ..grxcult-ure and v.'ater L*velopnentj 

1.0. Box ff; 291s 

Lusaka, Zatibia. 



Effective depth 

The effective depth is the thickness of soil nvailüble for 

satisfactory root aevelopnent. 

S.-^mbo] 

1 

2 

3 

4 

5 

Texture 

IJore than. 90 en deep 

6 0 - 9 0 cu deep 

3C - 60 en deep 

"*C 30 en deep 

Hock and /c r groA-el to 

SjTibols 

Desif^nation 

Deep 

IIoderatGljr deep 

Zloderately shallo?/ 

Shallov; 

A Sand 

X Loany sand 

B Sandy loan 

C Sandy claj' loan 

D Clay loan 

E Sandy clay 

'face 

F Clay 

S Craclcir-G clay 

I Silty clay 

J oilty clay loan 

K Silty loan 

L Loan 

, j'vO 

Slope Classes 

0 

J.1. 

B 

G 

D 

E 

0 -

1 -

3 -

5 -

8 -

Ilore 

1>. 

J>> 

%' 

3SÓ 

^25^ 

than .d 12^ 

Hindrance to cultivation 

g - frequent gravel or stones, or frequent patches of (gravel 

or stones, covering nore than T̂ ''of the area. 

n - frequent large temite uounds, covering nore than 1/o of 

the area. 

r - frequent rock or lateritc oLxtcrops, covering nore than 

I/O of the area. loose rock fragnents and boulders are 

covered by the r - synbol. 

uniting natoria] 

H - Eardpan 

E - laterito 

R - Eock 

V/etness Eac tor 

T/1 

.\72 

V/3 

Eo wetness linitaticn 

Slight vretnesE linitation 

Severe wetness limitation 

Vcr̂ / severe wetness linitation 

Colour 

A piece of soil taken fron apprjz, 50 en (or fron just abo*e the Uniting 

layer where this occurs betv/een 20 ~ 50 en) is noistened ard a colo-ur code 

given by conparison with MOITGELL 3+andard Soil Colotir Char-^ 



APPENDIX ^ 

CRITERIA FOR D"E;TERKINING LAND CLASSES 

AND ACCOMPANYING SYMBOLS FOP SUBCLASSES 

Type of land 

Land class 

clayey/sandy class 

1) minimum effective 

depth 

lightest texture 

0 - 20 cm 

lightest texture 

20 - ^0 cm 

lightest texture 

A-0 - 60 cm 

u- ^ 2) max, hindrance 

to cultivation ("/) 

max. slope class (̂ ) 

max. erosion class 

m.ax. wetness class 

Arable 

good 

C1 S1 

90 

SCL LS 

SCL SL 

SCL SL 

1 

1-3 

-

-

mod.good 

C2 S2 

60 

SCL S 

SL LS 

SL SL 

5 

3-3 

E1 

1 
W1 

Margina 

poor 

C3 S3 

30 

SCL S 

LS S 

LS LS 

10 

5-8 

E2 

W2 
i 

1 '"-rable 

1 

very poor 

S^ 

90 

^ 

s* 

s* 
1 

5 

5-8 

E2 

W2 

Subclass 

~ •- t 

d 

t 

t 

t 

fï,ï-,ra 

s 

e 

w 

* not heavier than LS even at 60 - 90 cm depth 

1), 2), 3)5 ^ ) : for full description of these criteria refer to 
LUS Land Capability System (197^, 1978), '» summarized description 
follows below: 

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

2) occurrence of eravel/stones on the surface, larp-e termite m.ounds or 
rock/laterite outcrops covering more than 1?/ of the area; 

3) ^ classes: -: none; E1: slight; E2: moderate; E3: severe; 

k) k classes: -: none; W1: slight; W2: moderate; W3: severe. 



I 


