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SUMMARY 8

A recomnaissonce seil survey of 454;000 ha was carried out
in the arca of Chief Muchinks, Serznje District, during July e
Noveriberg 1977«

‘Phe survey arex is bounded to the south by the great North
road, to the West by the Kusonke River, to the East by the
Central Province/Northern Province boundary and to the North by
the Latizude 12°447'S,

The parent rock is not constant over the area, Aluost the
entire area west of the Mulemboe river is under lain by gneiss
amd schist with netamguortzite outcrops occuring as bandsy which
follow a North Scuth strikee Iast of the Mulenbo River the
parent rock is gneiss belonjing to the Basement conplexe

The Vezetaion is secondary Miombo regrowth, following
extensive Chitememe cultivatione

The soils generclly have a fine loany subsoil with a coarse
loany or sandy topsoils West of the Mulenmbo River the well drained
soils are generally red, whilst east of the Mulembo River the well
drained soils are predomincontly reddish browne The entire area - .is
subjected to clizht sheset eresiony with a risk of more serious
erosion under cultivations The soils are strongly leached and may have
a slight to modercte fortilily limitations They are strongly te
very strongly accic in reanciions

Surfzce water is acbundonty with nost streams being pereaniale
Sone potential weilr sites exist with irrigation potential to
adjacent archle landse

Large tracts of umused arsble lands exist- The area West of
the Mulenbo River is suitable for small scale farning, but less
suitable for largze scale Iforming due to frequent rock outerops within
the arable arezs, Thc area Bast of the Mulenmbo River is suitable
for large scale Cemmcrcicl forminge
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INTRODUCTION.
In the Central Province proposals for the Third National Development

Plan, a Catchment Conservation Plan was put foreward for the area of Chief .
Muchinka. The area was therefore surveyed at a reconnaissance level to

aid the future planning worke.

The location is shown on the location map (opposite)e The total area

is 161,000ha.

Most of the crea West of the Mulembo River was surveyed by Messrse
S. Chilimina and G, Ngosa, during July and August, 197¥. The survey was
carried out from a camp site at the southern tsetse control gate on the
Kafinda road, and was supervised by the author. The area east of the
Mulembo river was surveyed by Mr. S. Chilimina and the author between
September and November, 1977, working from a camp site at Chitambo Hospitale.

Access within the area was very poor, making surveying by Xond Rover
impossiblee Few roads or even footpaths entered some areas, and all streams
and dambos were carrying water even in earlj Novembere

Field work was also hampered by the use of old aerial phqtographs(1965)
Villages had moved and paths disappeared since the photos were taken. A
new flight was photographed during 1977 but were available t9u late for this
SUrveye

The area gave the impression of being almost devoid of young mene
However, there is apparantly a drift back from the Copperbelt, with an
attendant interest in the Agricultural potential of the arcas The
population density at the time of the survey was low., However, the recent
completion of the TAZARA Railways, and the construction of the new road
to Luapula Province through the area, may open up the area for development,

Present land use is restricted to subsistence Agriculture, the main
crops being cassava and finger millet. The Chitemene system is used, and
evidence of this is found everywhere. Late in the dry scason much effort
is given to collecting caterpillars for eating and for szlee, Late burning
is practiced to imprcve the supply of young leafy shoots at the optimum
time for the caterpillars, resulting in poor stunted vegetatione The
trees arc also cut during the collection of the caterpillars, further
restricting regrowthe It was noted th,t the area is almost devoid of

termite mounds,

¢
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There is one NAMB depot at Katikulula (Chitambo) and Agriculture
camps in the area are situated at Katikulula and Yoram Mwanje School,
There is a good Hospital at Chitambo, and weekly clinics are held at
Yoram Mwanje. There are primary schools at Yoram Mwanje, Chief Muchinkats
court, Mabonde, (near Chitambo) Kakumbi, Kasuko and Nakatamboe.

Surface water is abundant, and the planning Officer has 1dentf1ed
some weir sites with irrigation potential.

Although the area is free of tsectse fly, the outer fly gate is
within the area, and to the north tsetse are found. Cattle are not)raised
1n the amea.

The soil characteristics arc markedly different to the east and west
of the Mulembo Rivers. This is possibly a parent material effects The soils
to the west of the Mulembo arc cut by frecuent bands of quartizile outcrops,
Soils hnear the outcrops are sandy even at depthe

ENVIROMENT
e ILDCatI N,

The area is located 25km north cast of Serenje township, and is define
as, follows: -

The aréa is bounded by the Kaoankﬁ rlver from 361,TA 150558 to
36LTA 985930, thence cast along latitude 12°38tg to track at 36LTA 545930,
then south along the track to GNR at 36LTA 58678k, then south along GIR
to old cut line at 36LTA 193537, <nd north along cut line to starting point,

2e CLIMATE.

- The nearest meteorological station is ot Serenje Township, 1547m asl
and 25k SW of the survey areae. The survey area lies at an altitude of
between 1200m and 1440m asle Rainfall and temperature data is also
available. from Chitambo Mission, within the survey area (1,2.) with an -
altitude of 1485m asl. Data is also included from Mpika, 130km NE of the
survey area (1)e. :

A summary of the climalological data is given in table 1a

The climate, as elsewhere in Zambia, is strongly seasonal with a long
dry season from May to Septembers The 45 ycars average rainfall for
Chitambo Mission was 1069mm, with 87% of the rainfall occuring between the
months of December and Marche The survey area lies north of the 1,000mm
isohyet, and the soils reflect this, being of the "leached sand veldt" type
(3,4), having a moderate fertility limitation throughout the areas Frosts
may occur in June and Julye It is assumcd that the soils have an isohyper=
thermic temperature zpegime (4,5), based on exirapolation of results from
Kabwe Regional Research Statione-

The light textured soils are- all subject to slight sheet eraosion under
existing land use, and there is a hazard of more serious erosion under
more intensive cultivation. Rainfall intensity of about 6Omm per hour
for 30 minutes duration can be expected most years, with intensities of up
to 80mm per hour for 30 nminutes duration every five years (6). This,
coupled with the hilly catchment in-parts of the area, should lead to
caution in clearing large areas for cultivatione

~ e ot
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Sunshine hours. and poteﬁtial evapofation data are computed from a
10 year period (7)e Rainfall exceeds evaporation for only four months

of the years

GEOLOGY .ND TOPGRAPHY o

The area lies within the. "Chltambo Concesulon" A map
(scaLe 15200, OOO) and ! report ‘cover thls conce851on, (8). The e;utern

part'of thé area has 3100 ruC(utly begn mupped at a Doqle of 1:100,000
(9. Sy T

The most prominent -featutres in, the area are the quartzite hills
to the west and the north, and the frequent bands of outcrops in the
weste Away from the hills the rldges arc wide nnd flat, with thd rivers

follow1ng DATTOW, deeply 1nc1sed coursese. All the rivers arctp@rennlalo

West of the Mulembo riVer the . rock is schist and gneiss with bands
of fine grained sugary cross=bedded guartzite which outcrop wlong a nortl

- south striké. Thlo formation also gGeurs. in the extrene North Fast

‘ 3

corner of the survey arede

Immediately East of the Mulembo river the rock is granite - gnciss,
The Northern part of this area h rléraﬁite - ‘gneiss and banded gneiss of
adamellitic composition (ie conta 1n1ng a calcium bearing plagioclasc and .
a potassium feldspar in roughly egqual anrcpnts). To the South the
granite - gneiss is leococrqtlc (co"31bt}n9 mainly of light coloured
ninerals) with quartzlmuocov1 ey plagipclalse, {but no, blotlte.

The a#oa pround ?ud to tte eagt of Chitanbo Hbs%ltc
mlcrokllne por%hyroleStlc gnglss.§ it]

consists of

is h cdarse, hdarellitic gneiss
with microcline porphyroblasts in a gruund nass of muscovite, oligoclaso
- ardesine, quartz and biotile, 5
Imﬁeiiately South of Chitambo hospital, and also around the head
waters of the Lunika River, areas of defgrmeq and partly granitised
quartzite occur, grading into coarse, cross = bedded grﬁt with bands of

vein - quartz comglomerates

5o VEGETATION,

The whole survey area hos been under Chitemene cultivation in the
past, and the Chitemcne is still practiced in ‘the area. Also, late
buring is practiced over the whole area to encourage fresh growth of
leaves during the growing period of the emperor'mOth caterpillers, which
are collected for foode A5 a conseéquence,: the forest is stunted and of

a secondary charactere ; » '
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The n,tural vegetation is Miombo woodland (10) chpracterised by
species of Brachystegia, Julbernardia and Isoberlinias. Dominant species

are Brachestegia boehmi, B, spiciformsy B, f#loribunda, Julbcrnardia paniculata,

and Isoberlinia angolcnsise Also widespreed are Afrormosia angolenis

(mubanga) and Uapaca apecies especially Uapaca kirkiana(Musuku).

Patches of Hill Woodland occur on the hills and outcropss 2nd

Laka Basin Chipya vegetation occurs in small patches near the riverses

The woodland is generally open with Hyparrhenia ssp dominating in

the grassesa

SURVEY MIITHODS.
e IngHsclds

ferial photographs at a scale of 1:20,000 were used in the field,
together with 1:50,000 topographical mapse. The maps and photos covering

the area ares

Aerial Photos, Sereije 1965 : Run 1 Nos 025 - 055
Run 2 Nos 087 - 119
Run 3 Nos 147 - 181
Run 4 Nos 209 - 239
Run 5 Nos 267 - 300
Run 6 Nos 330 - 358
Run 7 Nos 392 - k19
Run & Nos 453 — 478

Run 9 Nos 515 -~ 536
Run 10 Nos 577 = 586
Run 11 Nos 656 - 663

Topographical Maps, 1:50,000: 123001, 1230C2; 123003, 12300k,
' 133002, 1230D1, 1230D3, 1230D4e

Traverses were planned on the basis of an intial stercoscopic photo
interpretation and plotted on both the photos and topographicil mapse
Magnetic declination was measurcd on SHibiceEn v%ﬁ}ed between 8.50W'(grid
north to magnetic north) in the west of the arca 6,5°w (grid north to magnetic
north in the east of the arcae The traverses did not follow a regular grid,
but were planned to collect soil and land information in the most economical
mannere - They werc usually run at approﬁhately right angles to the drainage

inesy
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Navigation was by prismatic compass, and distance was measured using

ascyiltamefeny

Augering was carried out at intervals along the traverses, using
a hand barrel auger with core diameter of 8cm. Augering was carried
out to a depth of 120cm vherever no limiting layer was encountered above
that depthe. Augering was generally carried out at regular intervals of
20071 in the West of the area,. and 300m in the Easte. However, where
changes were noted between these distances, augering was carried out,
and in unform areas the distance between augering was increased up to
600m at the discretion of the surveyor. Soils were exgmined at 3,215

sites,

After mapping was completed on the basis of augering, 14 soil pits
were dug on representative 1ocation'within the mapping unitse The s0ils
were examined in detail to a depéh of 150cm, or down to an impenetrable
layer above that depthe 76 samples were taken for particle size analysis
chemical analyses and correlation., The location of the soil -pits are
shown on the traverse map, and the descriptions given as the "soil profile

descriptions and analytical data'y,appendix 1.

2 MAPS.

Initi,l mapping was carried out under the sterescope after the soils
information gathered in the field had been plotted on the aerial
photographs. A mosaic was prepared from the air photographs and the
boundaries were treysfered to this by eyee The resulting photo map was
reduced to scale of 1:50,000 and the boundaries transfered to a basec map
" prepared from the topographical sheetse

3 i »

Se. JAP, RELIABILITY. l
:

Sl
i

The hilly dature of the country, the rahter poor flight characteri- }

9]
GE

tics of the air photos, and the preparation of ,n uncontroled mosaic

1.

_led to errors in the mosaic. However these are not very scerious at the *

reduced scale.

Each augering represents about 5hha, but reliability is enhanced
by the well defined catenas and the fact that traverses were planned to
cross catenas as much as possiblece. However, much of the mapping relied \
on photo~interpretation, especialy in the North cast and in the South ‘
West, where access was diffigult and hills plentiful., The maps ;

are an indication of predominant soil or land capability unitse 3
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For projeet OX farm planning, areas of apparantly good potential may
be selected from the maps, for subsequent further investigation st a semi

detailed level.

SOILSs"
1o RiLATIOH PO TOPOGRAPHY AND GLOLOGY,.

The survey area falls'into two sectionse. the boundary being roughly =zlong

the Mulembo Rivere To the West of the Mulembo river the bedrock is schist and

gneiss, cut by bands of mecta - quatzite outcrops, following a north=south strike,

Tn this area the dominant well drained soils are rede. Close tc the outcrops
the texture becomes lighter in the control section, becoming sand or loany
sand at 120cm next to the outcropse The south west of this area is mainly
hillse The ridges are flat (slopes less than 3%) with deeply incised streams.
The well drainea soils frequently extend to within 100 metres or less of the
dambos . Slopefbréaks beside the dambos usually coincide with bands of quartsz

and laterite gravel.

East of the Mulembo River the bedrock is mainly granite-ghneisse The
soils here are generally reddish brown in coloure. Outcrops are usually
absent except ¢lose to'the hillse. The ridges are flat. The dambo heads are
fringed with a light brownish gréy, imperfectly drained, loamy sqnd soil, not

found to the west of the Mulembo Rivere.

2o EXPLANATION OF MAPPING UNITS.

Eight mapping units were. used, four of them being subdivided into two

depth phasese The mapping units correspond with those used in soil survey
Report Nb.-33 (Mutale/Kabundi area) (11)e As some of the soils found at
Mutale/Kabundi were not found in Muchinka, and some new soils were found in
Muchinka, Fe : aait et e mumblerdng of - the

mapping units is not consecutive,

The mapping units are generally associations the soil names given
refering to the dominant soil in the unite The units ere separated on the

basis of drainage, texture and colour.

The dominant well drained soil west of the Mulembo is mapping unit 12a
possibly a Kasama loamy sande Close to the rock outcrops the texture becomes
lighter and mapping unit 7 occurss. Frequently the area of this unit is too
small to mapes

East of the Mulembo River the dominant soil is mapping unit 1a, Mutumbi

‘serles)ﬂ_,P1@dmont soils occurlnb in this area have also been mapped. as

mapping unit 7.

# oo
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9 saallow 8
A1 hills, larze outcereps and extensive [/ s0ils not obiously

shallow phases of othor uniis, have Decn mapped as mapping unit 9e

The so0ils of the arec have predouinantly loamy sand or sardy loam
and the few soils occuring “ith sandy clay loam topseoils hove

9
been #mcinded in mappirs units da (yellowish red) and 12a (red),

£11 woderately well ‘roined soils have been mapped as nmapping

unit 2, This unit is predominontly o browmish yellow sandy clay loam

goil with a soandy loam topsoile A few heavier moderately well drained

1s have been included in ithe same unite Two imperfectly drained

" soils were identifiede Mopping unit 6 is common throughout the ares,
being a pale browm sandy cloy loam or sandy loanm soile It occurs ~loar
dambo and river friugec. lMopping unit 14 occurs almost exclusively to
the east of the Mulembo River, cither as cxtensive units or around daubo
headse IV is a deepy lirnt brownish grey loamy sand soil, with a

distinctive white pattern on the aerial photographs,

Very little investisaiion was made of the. dambosy, and all poorly
and very poorly drbdined soils ore included in mapping unit 136
Mapping vnlt 5 (Soil Survey Report Noe33) wns nmot mavped seperately but

cecurs within mopping Undit 13,

Depth phases are given the suffix g for soils with an effectdve
depth of more than 60cmy and b for sodls vith an effective depth of less

than 60sme  {See Appendix 3)o
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%e  DESCRIPTION OF INDIVIDUAL MAPPING UNITSe

Bopping Unit iae MUTUMBI sandy loam (43900 ha)

Deep to moderctely deep, woll drained, yellowisch red (5YR5/8) to
strong brown (7,5Y25/5) scndy cl-y loam soile Topsoil textures are
predominantly coarsc loamy but way be sandy or loamye The soils are
located on crest, upper or mildle slope siteése Mapping unit 7 may occur
as an inclusian 220%),

Profiles CEP 1/77, CEP 3/77, CHP 11/774 CEP 12/77 and CEP 16/77
are representative,

7

Generalised profile descriptions

OwS5cnm  Dark brown sandy loam with weck crumb structurcs

Sw15cm "Dark browm or yellowish rod sandy loam with weak subangulor
block structurcs

15=i0cm  Yellowish red sondy clzy loam vith weak subangular block
structures

40w150cn Yellowish red sondy ¢lazy loowm with weak subangular blocky
gtructuree Ieterite =-wuvel occurs which may be mediun in
size and hard a2t the Hottom of the profilee

AE, = (5V.5/0)GR

Typical IUB codes 3/ 2=BCCC w =
. -

Pypical Lond Capnbility Closcifications 82¢ .4 S2de

T

.- - -

I

“Phis unit is well suiied Jor roinfcd crops of maize, millet,
sorghunyy beans (izcluding soya), sunflower, cassava, and virginia
tobaccoe It is well suitef Jor most crons under irrigatione For wheo

q o

production it is wmoderaiely well suited for both rzinfed and irrigated
CropSe
Mopping Unit 1be(16,508ha) is similar to Mutumdi sandy loam but is
moderately shallow “o shallowve
Typicol LUB codel! 3 w Clawe = g
S , AT =(5T0L/8)GR
Typical Lond Capebility Classi®ications 83de o Gde

Mopping Umit 20 . MUTALE condy locms (9,600 ha)

Deep to modorately Cecpy modoraiely well drained, yellowish red
(7.5IR6/6) to brownish yellow (10YR6/6) sandy clay loam soils with
coarse loamy topuoilse Occurs on lover slopess sometines in associction
with mapping unit 62, cnd vith inclusions (20%5 having fine loany
topsoil. :

Profiles CEP (/77 and CEP 13/77 arc vepresentatives
Generaliced profile descripiiont

O=10cm  Dark brown lonmy sund Lo sandy clay loam with wenk
- crunb structurcs : 4 :
10e60cn  Reddish yellow or yellowish brown sandy clay loan with
weack subanpgular blogk siructurcs :

.3‘ : il’tot"_/?" -t
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60-100cn  Reddish yellow or yollowish brown sandy clay with weak
suban;ular blotky ctruciure, few distinct yellow mottles
and few fine zravelss 5
e terite
100-150+cn As above witi many cearselﬁ N oravelse

Typical IUB codet 1{10)BCEE o o
e Y AEqW4(107R5/0)=
Wypical Land Capability Classificationt S2we s S2dw

This unit is well suited for rainfed crops of fiuger nmillet,
beans (including soyal, 2nd cossovae It is moderately well suited
for most other &rops except groundwmts, potatoes and citruse

iy

Yopping Unit 2by (129100 na) 45 similar to Mutale sandy Joam but is

moderately shallow to shalley _
Typical IUB codeg 3(10)3Cem =~ z
A51W1(10325/8)4
Typical Land Capability Classificationt 83dw ¢ Gdw

Mopping Unit 6o, TEKETEKE sonce (4,700 ha)

Deep to moderately deep, inperfsctly drained grey (10YR6/1) to
pale trown (1OYR6/3) coorsc loamy soil with a fine loamy lower
subscile The topsoil may be sandye The soil occurs in association
with mapping unit 14 on lower sloves, ~nd has inclusions (20%)
hoving fine Joanmy topsoile

Profile CEP 14/77 is represenintivee
Generalised profile descriptions

0=30cn Greyish broun structurless cande

30=70cnn Light ycllowish brown loamy: sand with weak massive
structure and comuon distinct brownish yellow riottlese

70-100cm  Brownish yellow sandy clay loam with weak subangular
blocky structure and common distinct reddish yellow rotiles

100=150cm Brownish yellow sondy clay with weak subangular blocky
stoucture, nmany pronounced red nottles and many iron
concretions.

Typical LUB codes ] ‘= *A%0C S w

A4 (10YR5/3) =
Typical Lond Copability Classificationg S3wt
¢ S

S
t B

This wnit is goderately well suited for the production of cassava,
but other crops are not reconenieds :

Happing Unit 69.(3s1C0 ha) is similar to Teketeke sandy but is

moderately shallow to shallows
Typical LUB code? 3 w- Nww w 2 : :
 AB4W2(10YRE/3)w

Typical Land Capability Clossifications 83dw g Gdw

FREEE |
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Ma neo U'ﬁ. I Z% (2100(} h.'c‘.) :

W

Dcép to moderately decp, well druined to sonewhat excessively
. (2] =
drafined, rcd (265Y.4/3) or roidish brown (S5Y¥:h/4) sandy piedront
s0ilses Locnted clese to the quartzite ridsese

=

No r011le wals tng in this unite
P %

Typical LUB codcs 4 = ALXSL w =
BB1u(2.5YRh/8)-Sp

Typical Lond Crpabilily Clossifications S3te s Slte

This unit is nolercicly to poorly suited for the production of
virginia toboecco, Bul other crops arc not reconendede

Mapping Unit 9« (14,800 ha)

Extensive shallow scils or larse outcrops and hillse The soils
are usuclly well dCrcineds, "S0il depth is loss than 30cne The soil
is generally unsuitablce foz turlcul tural puposesy or suitable only
for sunnier grazinze

Typical Land Copobility Clascifications Gdrg Ur

Mapping Unit 12ae Kabsilii somdy loan/samd clay loane (19,700ha)

Decp to nodcrotely deepy well drained red (245YR4/6) fine loany
soil with coarse lonugy topcoile Moy occur associated with bands of
sandstonc ou'crob‘ 100="001ctres nporty with a sandy Yoam textured
control CCulOn next v the outcropse Mapping unit 7 occurs az on

- inclusion clsse Lo “lo owicvopse K SUNDI sandy loarn (11) occurs in
associntion with this units

Profilcs CIPZ/77 n' CuPS5/77 cre representatives

Profile CLP15/77 is roeprosentative of KABUNDI sandy loan

Generalisel profilc “escriptions
0~Qcrn1 Dark rcdidish bLrown sanly loar with weak crumb structurcs
 9=bOcn1 Dark red sinfy cloy loan with weak asubanpgular blocky
‘atructurcas 3
40-80cn Dark rod sondy clwy loom with weak to moderate subon vlax

block, structures : .
80~150+cm" Re maadyielry Lo with veak to noderate subangular

i1

blocky cimcture and Zew Tine gravelse

Typicol LUB coce: 1{10) 3CCC w =
AR "( RL/6)SF
sypdeal fong Cﬁpablll oy Gluuulfication: S52¢ s2de

‘

This unit is well suitel Zor-roinfed crops of maize, nillet,
sorghun, beanslinclu'in: soy.), suaflowery cassava, and virsinia
tobaccoe It . is wellsuite! for nost erops under irrigatione For
vheat proguctlon it -is molers ﬁuly we}l suited for both rainfed an’
jrrizated crops’

.
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Mappin: Unit 12be (13,600 ha) ic sinilar to Kasama sandy Yoan but is
Moderately shillow to shalloue
TypicﬁliLUS cote$_3(10)00 = w = g
ABqw(2.5YR4/6)SF
fypicnl Lond Crpobility Classilication S3de . 4 Gde

Mapping Unit 12" (17,900%: )

_Associction of poorly to very poorly drained (danbo) soils.
Clours are pale brown or greyish broun with predominantly coarsc to
fine loany tcuw wer in the control section, and sandy topsoilse
shallow, soils with scattorc’ rock outcrops occur as inclusionss
Mapping unit 5 of scil Survey Report Nb.}} is found within this
association, bLut was not Lﬁpp,. seperatelye

s Profiles CIP. 1)/7{ onl CEP 18/77 are exarples of soils in the
* unite

¥

Generalisecd Profile “ﬁcrlﬂﬁions:

O0=10ct” = Very ‘dark ey san’y loan with weak crumb structure and
inct yellovish red nottlese
10-60cnn , Lizht brovnish ey sandy loam with weak massive structurc
and cormon: distinet ye7low1sh red mottlese
60-90crr *Lirht Lroumish grey sandy clay with wesk suban-ular
i blocky st:ucuuwd onl nany distinct yellowish brown rottles.
90+cn - “Grey sandy’ cloy loan and as abovee

3

corion 1 SV

Pypical IUB codes 110} BEGE o. =
A-\13(10YR6/2)
Typical Land Capability Classifications GM

"The dambo soils cic switoble far uinter srazinze They could be
inproved by the plantins ©f torpenlo grasse Rice production uay be
possible but the drmbos wvoull Hove to be further investijgated for thise
Mapping Umit 4le (51000 un)

Decp imperfcctly 'rniﬁe' pale yellow (245Y5/6), sandy soil with
sandyy topsoil, occurin: on Jlnmbo Ivinses, especially at dambo heodse

Profile CiP 4/77 is »opresenintivee

Generalised profile Jescripsiont

O=i5crm Dark :»roeyish Drowm structurless sande
15=35cnn Greyish bLrepwm sond with wenk massive structure and
fey Cistinct vedlish bBrown rottlese
35-80cm Ligit olive browm saml with weak massive structure syl
' corrion ﬂl?ylﬂcﬁ rel ish yecllow mottless
80-120 Birownish ycllow sand with- weak subangular blocky

stﬂuc*ure, caunon distinct strong brown nmottles and few
fine grovelse

120+con Browmish yellow lomny sond with weak subangular blociy
structurecy pay » cponincel rod nottles and fev fine n”
conv.e gravelse Doundary to weathering sandstonce

evssas/ 1
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Unit 14 Cntd.

Typical'LUB code: 1 - AAAX =~
AEqW2(265Y5/6)5F

Sypical Land Capability Classification: S3tw , Shtw

This Unit is suitable for winter grazing. Virginia tobacco
and cassava could be grown, but the soil is poorly suitede.

4, CHEMICAL AND PHYSICAL PROPERTIES OF THE SOILS.

Some average chemical parameters are given in table 2
for the two well drained associations (units 1a and 12a), and the
moderately well drained ascdciation (unit 2a). It can be scen that
12a is more acidic than 1a, with an associaded lower base satturation
percentage. Mutumbi sandy loan (unit 1a) is the best Agricultural
so0il in the-survey area, although it has a low level of organic
carbon in the topsoil and a low cation exchange capacitya

Unit 2a (moderately well drained) is similar to unit 1a, but
more acide

£11 the soilsm}n the area have a low cation cxéhange capacity
due to leaching #P£pd’ high rainfall. An oxic B horizon is usually

. present.,

TABLE 2. Average Chemical Data for Three Soilsa.

Mapping Organic Base Sate pH CEC/100g
Uniths C% % claye
1a top (A) Q9,80 82,5 5.3 &
1a sub (B2) = 56 o 9.7
des top 0" 0a66 L3 e o
: 12a sub (B2) - 25 Lo2 iz
28 ¢t0D (i) 066 97 5.k o
2a sub (B2) - 541 L.6 12

The soils generally have a weak, fine, subangular blocky
structures They are pUrous and friable with nod hindrance to root
penetration, u:nd a moderate permeability. #4ll the soils suffer from
slight sheet erosion, and under cultivation this could become severe
vwrliess soil conservation measures are undertaken,

LAND CAPABILITY CLASSIFICATION.

Land capability classification (12) was carried out and the land
capability map drawn seperately to the soils mape. The distribution
of land capability classes is given-in table 3§

0990000000/15 !
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The LUB land cla;uiriccﬁion systen is designed to indicate
the relative euitabf ity of land for roainfed ﬂedxum and large
seale commercinl farmings For arible land, maize, tobacco and,
to 2 lesser exitent, uoyx berns, sunflover and groundnuts are the
mein crops consideredy use of ex or tractor cultivation, adequate
use of fertilizers,; vesticides nn’ weed control neasures are ascumed,
together with a high level of manongement or technical supervisdon,

which will ensure that the land ¢oes not deteriorate under arable usce

Por rnon arable landy it is assune thot crazing will be the major use,
apd that this will be practiced in such a way that the land does not
deterioratie, whether undir intensive or cxtensive grazing nanagenente

& sunmary of the LU3 code tni Lond capability classification for
=

dry=land .2nd irrizated creps iz iven in appendix 3.

CROP SUITARTILITY CLASSIFICATION,

(’1

In tadle 4 the Va~ us lend capcbility classes are listed
according 4o their crop suit bility rating (13)e The table includes
erops coasidered most suitable Tor the area, but absence of a crop
fron the table should rot be icokoen as an indication of unsuitabilitye.

The rating is based on the nscumption 'that the crops will be
grown al an average level ef manu;c..nt.‘ It is important to realise
that most crops arc toleraat of o wide rznge of soil conditionse
Crop yields denena preatly n management, and good erops can sometines
be obtained fron poor soils in years with favourable weathers

The =oils are dixf‘cL inte four suitability classes as follouss

Suitability class 1. well sulteds

Under good managzement the crop grows well and can produce high
yieldse For the crop uader considerationg the soil has favourable
physical properiies. has a noderate fsrtility level and is responsive
to good managenents
Sultabiliiy class 2, modexat ‘1y suitedt

Under good manapenent che CTOD FOUS modrrately well or is
subject Lo cetasional hazard or ;.ilure, or requires extra effort
{expenditure) to produce hisk yields. The soil may have somewhat low
fertility level,; or the response to nanagement nay be lowe

égé;abi};t‘ 24385 %. poorly suitedt

e crop will either not rowy it will preduce poor yields, or
it u.!i be sudject to zreat hazord or foilures The soil has unfavoue
rable phraical or-chenmical chardcteristics that can not easily be

-
b
[V

anended, Or occurs in an unovoursble clinstic enviromnent for the
cropo - Response to manciemcnt is luwe

Suitability class be not suiteds

The crop will not ;rov or will -row only after expensive land
improvenments {such as drainn-e)s The crop cannot be reconmended for
chltivation.

The crop suitabili
=

X8 1q,11,J are baged on recormendations in
Technical Guide Ho 7 %40

¥
) and Lend Use Planwning Guide, Chapter 2 (123

vosss 16
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Table 3.  DISTRIBUTION OF TAND CAPABILITY CLASSES,
(Area covered by 1:50,000 sheets 123004 & 1230D3).,
jEgnanin . 7 o T A RTA 5
CLASS ] ha % ha A ha % TYPE
s2e 123,400 34 25,500 . H0 48,700 37
. - |
02e 100 - 15200 2 H L, 460 1 ARABLE
!r = —— < = '—'—"1["— T : "" :
S2de : 11,800 3 - e 1,800 1 LAND.
| sew | 3,400 5 4,200 7 7,600 6
i 4
| . = ;
| s3a- - | 1,600 2 24200 7 3,800 5
| S3w {3,000 | 4 2,200 Bl 5,200 4 MARGINAT
| S3re 600 1 = = 600 4 LAt
i T |
| P LAND,
| 83te | 100 - 300 1 400
r
| i = . { . ‘
B S3tw v = 2,200 3 2,200 2 ;
i - * N . |
| S4tw 11,100 'i 2 (o (AT 2. 600t P
1 . |
| sdr f3,800 | 20 7,400 S s angr i U & e e |
T ; e Ty | GRAZING
B Gdw D800 49 4800 8 10,600 8
Sl : ' — — TAND.
Gw 5,300 8 |18, /6000 8813 115900 10
e 1
s * ‘L .
Ur 8’OOO | 12 ’ .100 : 6 12’1 Ve i ?
) : : e . e R ?
' TOTAL $8,000 . -'- 109 k4,oon L 1600 .4132,000 100 P ; f
W e e |
1§



PABLE 4, Crop Suitablility Ratings for Chief Muchinka's areas

Cropst 32; 824 S2w 834 33t 33w 34t O2¢ C2Za C2w C3d C3w
Bainiel cropss
Haize A e & > et ol s sl L. e g - oger it - At TG
Wheat 2L D2l ey B0 b T ]
Bulrush nillect 1 1 2 3 2 3 % 7 g 2.3 5
‘Pinger millet . 4 1 1 2 2 3 3.1 1 1 a2 3
Sorchun 1 Th. 12 3 T 0ed st A ¥t a8l 5%
Groundants 2, 273 RT3 Fork (2.3 3 vl
Soya beans 1 = 1 3 3 5 T E 1 3 3
Beans T o Bl epl D 7aBle B galil Tl dheadlog B e
Sunflowe Fh et S iR hk S RS i S IRs
Cassava G W E T S S T X 5% 3 3
Potatoes &
tomatoes B e g8 5T TREICHE TVHE of L Siala GRS Sl
- Other Ver,. e N - BRI TN L Sl R T e
. Bananas Rl ARE e e e e Zi BCheN” tunier- aion
Citrus | 2723 Ty Tel maRTT 2T o3 g sk
Virginis Tobocen 1 2 @0aF 0020 B Dud BoeBeBhon Bis ol
Irrisated cropss
Wheat a2 27 g e Bolp e SRRl St g gy
Potatocs &
tonatoes 1 I GRS R TR L i SRS
Other Vore 407 @aN 2 SR fous b e ol e EERR RS
Bananas Rt B LEY ks, BT s eeth sl G LA O 2. S
Citrus g T2 (EERUERe Sh DRSS LLNY SUC SO l
Coffes 1 23 2 el Galt Swlt B 1 Z2w3 2e3 F=b Sl

.o ese/18m
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DEVELCPMENT POTHENTIIAL AND LAND USE,

The developnent potential of the aren is hich, vroviding problens
redated to the remnotencss Iron supplics -nd merkets can be overcomee
The zrea (o the west of the Mulembo River is idesl lor the expansion
of small zcule agriculiurc,

‘

The land south of Yoram Huunje School, botween Kopondo hill and
the Musola river offers potential for irrigniicne Two ;004 yeip
sites were loccted at UTH coordinates 143756 ond 1397556 on Map 4230
Clh, alon: the Musola River, which eould supnly this arex by gravity
flowe

The rest of the aren to the west =f the wicubo River is not
recommended for large scale agriculiure due %o the sceurence of

frequent oulcrops, meking the planning of Lar e fislds difficulte

Bast of the Mulembo River there is = very larre tract of land
centred around UTH coordinate 3585 on Mop 123003 is unuscd and
uninhabited, and contains over 4,000ha of naspin: unit 1% (82 ¢ ).

This could probuably be subdivided into smell conmercinl fara unitae

A ©2lf w help road has been constructed 7vrom Chief Muchinka's
Court toe Chitambo Hospitale However, it Lacks brilces across the
Mulenboy Kuonkutu anid Kansansya, and could be-efii from s5light reerouting,
grading, and the provisien of sitre drainse JIuprovenent of this road
would reduce the exsting S50KM trip from Muchinks Cour: to Chitambo Via
“the Groat North Road, to a 20KH distances It would slso, with the
eonstruction of {eeder roads en routcy Open uy the umused arable Yznds
it passes chroushs

vsee/ 19w
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Arenaccous rockse Mediumegrained sedimentary rochs, dominantly

Associntione

nade up of ;rains of sand size, ie Osle2nm diameter,

A group of twe or uore related soils with
similar drzinace, parent materdicly and positions

Basement complexe Frecambrian (older than 450miliion years)

Catenie
s

Chitenene
cultivations

conplex of Igneous and wmetamorphic rockse

4 -:quence of goils of ebout Lhe same age,
derived from zimilar parent material and
occuring under similar clim-tic conditions,
but having different charzcteristics due to
variations in toposrophy and drvinagee

Cultivation restricied within a larger
clearing to patches ou which chopped
branches and trunks have heen collected and
burnte. After 2 few yeoors cultivaiion the land
is allowed to revert to bush,

Control sections That part of the soil profile vhich in deep

D 3.13\50 »

Effective depthe The thickness of soil available for satisfactory

Erocion classe

Fertility
linmitation.

Gnedicse

Gravel,

Hindrance to
cultivations

soils lies between #5 om and 100 cume

A Yow lying, gently slopins irecless tract of
country which is seasonally waterlogged by
seepage from surroundin: high zround &dssisted
by rainfally and vhich frequently contains
the matural drainage chanzel for the renoval
0f exccecs: surihce Um0l ‘

3
root developuente |

Visible evidence of erosion ot or in the vicinity
of the sampling point is assezed as slight,
uoderatc or severes : 5

Fertility is regarded in the Land Capability
systen when the soil fails to respond to ‘
normal farming practices (fertilizery manure,
lime ete) due to inheorent chemicol propertiess

A coarse jrained rock in vhich -ronular minerals
(quartz, feldspars, rnrncts etce) nlicrnate with
bands in which schistose minerals (micn, chlorite,
amphibole ctce) predominiice The rock splits
normally in slaobs more than 10 cp thicke

Rock particles mensurin: frou Q.2cm to 7e5cn
in diaméter,

‘

Gravel, stonesy boulders, rock or laterite
outcrops occuring within 20cm of the soil

surface, or termite mounds, in sulficient
quantities to hinder or prevent nermal agricultural
cultivation practiccss

vose/20m
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Igneous rc@kse
Inclusione

Isohyperthermic
temperature regime,

Land Capability
classifications,

Laterite,

Eeaching,
Limiting ‘material.

LUB codes

Magnetic
declinatione

¥

Mapping unite

Matrix
Metamorphic rocksa

Metaquartzites

Miombo woodlande

Mosaice

J!

Rocks which have been formed by the consolidation
of molten rock material,.

Soils which cover less than 20% of the area of
a mapping unit s

The mean annual soil temperature is 22°C or higher
and the difference between mean summer and mean
winter soil temperature is less than 500 at S@cnm
or-at a lithic or paralithic contact, whichever

is shallower,

The system used in Zambia to indicate the

relative suitability of the land for rainfed
medium and Large scale commercial farming. It
assumes 0X or tractor cultivation and a high level
of management,

A highly weathered material rich in secondary
oxides of iron, aluminium or both. It is nearly
devoid of bases and primary silicates, but it may
contain large ammounts of uartz and kaolinitea
It is either hard or capable of hardening on
exposure to wetting and dryinge

The removal of materiallngolution from the =01l 4

Rock, laterite, gravel, hardpan, etca., which
is limiting to crop root development,

"Land Use Branch codee.!" 2 zhort hand code used to
record the warious soil and land characteristics
observed in the fielde

The difference between magnetic north (the direction
a compass points) ond true north (the direg¢tion of
the north pole), or between magnetic north and grid
north (the direction of the vertical grid lines on
topographic maps ),

Each separate soil or association of soils shown on
the map and identified by a symbols

Material within which large particles are embeddede.
Seditentary rocks which lave been altered by earth
movements and/or molten material.

A metamorphosed arenaceous rock in which the
constituent grains have recrystalised and developed
an interlocking mosaic texture, with little or no
trace of cementatione.

A twowstoreyed woodland with an open or partialy

. closed canopy of semi-evergreen trees 15-20m high,

characterised by species.of Brachystegiay Isoberliniy
Julbernardia and Marcuesiaes The forest floor is
covered by a more or less dense covers Most

Miombo woodland is. secondary regrowthe

A Composite photographic representation of an area
made up from individual aerial photographse.

Berib
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Parcnt moterial,

pHe

Physiogrophic
positione

Psanmites

Recoanaissance
surveye

Slope breake

Soil poundary.

Soil colours

Soil horizon,

Soil profiles

Soil seriéﬁ.

Strike.

Structure.

Teoxturcs

Theruic temperature

regiies

Topographic mape

Py L T

Spots of different colour or shndcs of colour
intcerspersed rith the Jdominast soil matrix coloure

The unconsnlidated end more or less chemicully
weathered nminersl or or-mnic matter from which
soil is developeds

A mensure of the acidity or rlkalinity of the seils

Position within the relicf of an areds

Metamorphic arenaceous rockse

A survey wherc each field recording represents
fron 45ha to 150ha, and manped at 2o scale of
foonm 1850,000 to 1310040004 Con be used for
general area plannin: anl fecsibility studies,
but not for project or furn planni

Phe position where either o chunwe in
steepness of slope or form of slunc tokes places
Often corresponds with a change in scil characteristicse

The division between two scil types in the field,
It is often Giffuse as there is usually a zone
of transition between two soil Lyvess

The dominant colour of the scil ia any given
horizon, measured on Muasell standard ¢olour
chartse For land capability classification the

colour is taken of moist soil at 50cm deepe

Alayer of soil, approximutely parallel to the
Boil surface, with distinct chiaracteristics
produced by soil foruin: processese

A vertical section of the soil throush 2ll its
horizonge

The basic unit of soil clasaoiZication, consisting
of soils which are es=entinlly slike in all

major profile charecteristics,y except the texture
of the surfacc horizon =nrd depth of the soil.

The direction of the enersl teend or run of
geological or topopraphic fectures,

The combination of priicry soil particles into
units or peds,y which are clessiiied on the basis
of shape, size and distinctnesse

The relative proportions of different sized
groups of soil prainsce

F " o e
Soils with 5°C or more difference between mean
summer and winter temperaiures at 50cm depth,
and with menn ann®al soil tompercture of 15—2200.

Hap showiny the PRYsie8lrcoturos of an areas
egpecially the reliel snl contours of the lande

Inn
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Topsoile The upper 20=25c¢m of the s0il profiley with
conceatration of livins and dend srrmonic nattere
(may, be: thinner if erosion is scvore).

Ustic molsture In 7 or norc-years out of 40 the moisture control
retince section (30w90cii in sands ond loauy sandsy 10 «30cnm

in finer textured soils) is Jdry in sone or all
parts for more thon 90 doys (cwmlative), but is
not dry in all parts for more then half the year,

UTM coordinates. Grid references siven in the Universsal Transverse
Mercator system, 2z used on &
topographic maps umed in Zomb

Vetness clasce The degree ¢f wetness within the rooting range
during the roiny-sesson {(the rowinc season)e
A poorly .drnined soil will zom-in Tully or
partially woterlosged in the »ool repion for
long periodse Thig restricts the ammount of air
around the roots, and results in poor erep growth
Four wetness classes arc defined in the land
capability nystons
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SOIL PROFILE DESCRIPTION AND LABORATORY DATA, APPENDIX 1.
Profile _Soil Name: Mapping Unit: Page: e
CEP 1/77 Mutumbi Sandy Loam 4> A A, e . 25

CEP 2/77 Kasama Sandy Clay Loam 122 eececees v e e 27

CEP 3/77 Mutumbi -8andy Loam 18 ... d00FC 4 d8ade 29

CEP 4/77 Un-named lower slope soil 14 ..ou.o;oo.g..n. 2l

CEP 5/77 Kasama Sandy Loam 128 weo o PS4 55

CEP 6/77 Mutale Sandy Loanm 2 I R TR s 55
CEP=11/77 Mutumbi [SandypiCisviloam ladaaadliitn. 2dmnil 57

CEP 12/77 Mutumbi Sardy Clay  loatt .l cemss s OEOBEA00 29

CEP 13/77 Yutale Sandy Loam Dol wath g SORRDLE 2ak L1

CEP 14/77 Teketeke Sand BO. gorace v oo s Lz

CEP 15/77 Kabundi S2ndy Loam e 2o Y N £ O Ls

CEP 16/77 Mutumbi 3andy Loam 1 A T L7

CEP 17/77 Un-named dambo soil ILER s R S o]

CEP 18/77 un-named dambo soil j o O S 53

NiewherlSie Boe8sd00 00006500560 Ol kr e ot e o ot R N e tel S et 5

SUMMARY OF SOIL CLASSIFICATION:
Mapping Unit 1 - Orthic and xanthic Ferralsols (FAO)
Typic Haplustox and Lutrustox (USDA)

Mapping Unit 2 -~  Xanthic Ferralsol (FA0)
Typic Haplustox and Eutrustox (USDA)

Mapping Unit 6 ~  Ferralic Airenosol over xanthic Ferralsol (FAO)
Tyric Psammacquent over Typic Ochraguox (USDA)
Mapping Unit 7 =~ ©Not Classified

Mapping Unit 9 ~ Lithosols (FAO)
Shallow Oxisols (USDA)

Mapping Unit 12 - Rhodic Ferralsol (FAOj {
Typic Haplustox (USDA)

Mapping Unit 13 ~ Dystric Gleysol (FAa0)
Tropaguent (USDA)

Mapping Unit 14 - Ferralic Arenosol (FAO)
Tropacuent (USDA)



Soil Neme: Mutumbi

BS 25~
A BRENDIN 1,

——————t 4 b e e ea 2 e

Sapdo Lol B * Brofile Noes CEP 1/77

Location: Chief Muchinka's Area, Serenje Mapping Unit: la
—d i e acmu

Dafs & il tis

UTM coord.: 198858 sheet 1230Ch | ; Lﬂﬁd caps class: S2e

Physiography: Plateau, middle slape. Date sampled: 22/9/77

Flevation: 1395 m asl. Slope: 1—3%

Parent Material: Gneisa? Permeability: Moderate
Vegetation and Use: Miombo savannah. Drainage: Well

Horizon  DEPTTi(cm)

A2 0-5

Bl 5.1l
S 14<30
B22 30-55
B23 55=77
Bl 77=-115%
B25 113-155+

Tentative classific

DESCRIPTION

Brown (7.5Y25/4) dry, dark brown (7.5YR3/2) moist;

sandy loam; strong medium & coarse crumb structure;
slightly hard dry, friable moist; slightly sticky &

Lo
i

plastic; few medium, common fine & very fine pores; coun

medium, many fine roots; clear smooth boundary,

Reddish brown (5YR5/L) dry; (5YR4/L) moist;s

sandy clay loam; moderate fine & medium suh-ansular
blocky structure; hard dry, friable moist; non sticky &
plastic; few comrse, common medium, many fine & very
fine pores; few cdurse, comron fine & medium roots; gradl
smooth boundary.

As above except Yellewish red (5YR5/6) .dry, '(51R4/6)

moist; slightly sticky$ cormon coarse medium 2 Tine “rootfl

Yellowish red (5YR5/6) dry, (5YRL/8) moist; sondy clay

loam: moderate fine & medium sub-angular blocky structul
o > J

hard ‘dry, friable moist; slightly sticky.& plastic; £ew

medium, many fine & very fine pores; common fine, mediun

& coarse rontss; few fine gravels; diffuse smooth boundarjs

Yellowish red (5YR5/8) dry, (5YR4/3) moist; clay;

weak fine & medium subangular blocky structurej very har
dry, fizm meist i slighttirsticky ¥ plasitic s vliin adtchy
cutans; few medium,many fine & very fine poress few coar
common finc & medium roots; few fine gravelsy difiuse
smooth boundary.

As ahove except; Sandy clay; no cutans; few stoncse

As abhove except: Sandy clay loam; slightly hard dry

no stones,

ationTropeptic FZutrustox (USDA),

Orthic Terralsol(FAO).
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CEP 1/77

DG
ANALYTICAT, DATA

Grain size:

(mm)
Depth Lab, Clay Silt I'.sand M,sand Cosand
(cm) Hewy Gtz 00 S5 0.2 = 0.5 -
0,05 = =0.2 60 2.0
% % & % %
0=5 4006 18 15 b5 19 3
5-14 Loo7 20 18 51 0 >
14-30 Lood 29 19 K 2 5CL
30-55 LOGI RS LIS ) 12 i
55=77 4010 L9 D2 ool e 10 3
77-3113%3 Lo11 38 16 57 8 1
113=155+ 4012 26 19 L4 SEET 5
Chemical data:
Depth Dx.Ca Bx.lg  Ex.K  Ex.Na  CRC CEC m.e.%
(cm) Me€o? Mo Co% Maea. Mmees iy Bl meca®
0-5 Sellt 1215 0.18 3,10 7k SaL
5-14 2, 20120 F80 Cale) 0.06 52 1
14-30 1.15 0.85 0.12 0.13 e 11.0
30-55 0.60  0.65 0a09h M 0loe’ e 1k
55-77 T NG W e, 0,09 0.08 3.5 795 1
Uty 0055 0s35 ' 0405 | 0,07 = 2.7 71
T13=150+ 0450 0,40 DwOh Q05 25 1040
Depth Org.C Total N Avail.R pH Base Sata
{em})- % o  opm (CaClz) % L
0-5 14561808 0508 279 Gose 92
5-14 G551 1Rigrok ND 5.k 100
14-30 ND ND ND 55l 70
30-55 ND D ND b Lo
55-27 ND ND ND L, 2 28
77-113 ND ND D L.3 Lo
113-150¢ ND ND ND ) 39

ND: Not determined.

Texture

e~ ———————
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Soil N-me: Kasama Sandy Clay Loam §}EQEQ£L§3:CEP2/77

APPENDIN 1,

Location: Chief Muchinka's area, Serenje Mapping Unit: 12a

Dilste et

UTM coord.: 183807 sheet 1230ChL Land cap. class: S2e

Physiography: Plateau, mid slope Date sampled: 22/9/77

Elevation: 4700 m asl Slope: 1-3%

Parent Material: Sandstone/Gneiss? Permeability: Moderate,

Vegetation and Use: Miombo savannah Dragagee: Well.

HORIZON  DEPTH (cm) - DESCRIPTION

Al =3 Dark brown (7.5YR4/4)dry, very dark greyish brown
(10YR3/2) moist; sandy clay loam; strong fine Srumb stru
ture; slightly hard dry, .friable moists slightly-plastie
& sticky; few coarse & medium, many fine & very fine
pores; few medium, many fine roots; clear smooth boundary

A2 39 Reddish brown (5YR4/4)dry, dark reddish brown (5¥YR3/4)
moist; sandy clay loam; strong fine crumb structure; hari
dry friabie moist; slightly sticky & plastic; few nedinm,
common coarse, many fine & very fine pores; few coarse &
medium, many fine rootsj; gradual smoocth boundarya.

B21 9-19 Red(2.5YR5/8) dry & moist(2,5YR4/6); sandy clay
loam; mocderate fine & medium subangular blocky structure;
slightly hard dry. friable moist; slightly plastic
& sticky; few coarse, common fine & medium pores; few
medium & coarse, common fine roots; smooth diffuse
boundary.

B22 19-150+ As above except: Tew fine gravels increasings to common
below 86 cm.

Tentative classification: Typic Haplustox (USDA)

Rhodic Ferralsol (FAQ)
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Profile No: CEP 2/77

e

ANATLYTICAL DATA,

Grain size:

Depth Lab, Clay Silt (mm)F.sand M.sand C.sand Texture
(cm) No. 0,002 0.002 0.05 0.2 = 0.5=-
-0.05 ~0a2 a5 220
% % % % %
0-3 4013 30 53 L 9 2 SCL
3-9 Lok 29 bl L6 12 2 SC
g=19 Lois 3h 10 Lo 12 2 SCL
10-42 Lo16 22 9 54 13 2 B6L
L2~86 Lo17 22 7 59 10 2 SCL
86-120 4018 26 10 58 5 1 SeL
12044808 “Golg “ii3p 33 51 L 1 SOL,
Chemical data:
Depth Ix.Ca  Ex.Mg Ex.K Ex.Na CEC CEC m.e.%
(em) meesh M.e.%H mee % Mmee.% m.e.% 100 gr clay
0-3 3.45 1.45 0.20 AP 1050 36.0
3-9 @05 Qs 50 0,09 0.08 S 18.6
9-19 0.40 0.40 0,05 0.07 L.o 11.8
19~-h2 B. 0 050 0.0k 0.06 2el 14.1
L2-86 0295 040 0.03 0.06 255 11.4
86-120 0.30 0.40 0.03 0.06 2ok 9.2
120-150+ 0.30 0.30 002 0.08 2d5 %
Depth Org.C ot 2l NES Ao a i e P s E Base Sate.
(cm) o % npm GEaTd i % L
0-3 1.64 Oall 7 26,4 L7 ? L8
S 0.16 G.06 ND h.2 28
9-19 ND ND ND b 25
19-42 ND ND ND L1 2%
k286 ND ND ND e 3L
86-120 ND ND ND Lo 50
120-150+ ND ND ND L,1 28

ND: Not determinede.

1



Soil Name: Mutunmbi

Location: Chief Muchinka's area, Serenje lapping unit: la

District.

UTM coord.: 242647 sheet 1230Ch . Land cap. class: S2e
Physiography: Middle slope. | Date sampled: 29/9/77
Elevation: 1485 m asl. ' Slope: 1-3%

Parent Material: GNEISS Permeability: Moderate
Vegetation and Use: Cld Chitemene Drainage: Well
HORIZON — DEPTH (om) DESCRIPTION |

Al 0=5 Dark brown (10YR3/3) dry, very. dark greyish

AB 5-16
B21 16-41
322 “hi-1bL6 +

Tentative classification: Xanthic Ferralsol (FAQ)

- 29 - s
9 APPTNDIX 1.
Sandy Loan Profile Moy -CERP 3 /77
5 2 BOIE TR0

brown (10YR3/2) moist; sandy loam; weak fine and mediw
crumb structure; softsdryatsilightlvafiriablelmed s s
slightly plastic, slightly sticky; few medium, common
fine and very fine pores: common medium, many fine rcot

clear smooth boundary.

Licht brown (7.5YR6/4) dry, brown (7.5YR5/4) meiet
sandy loam; weak fine and medium subangular blocky
structure ;= slicghtilvehards deyeaifing abillcMne s ol s iiah wily
pligstic, siiioh v sitic ey féw coarse, common fTine and
medium vores; few medium, common fine roots; clear smooll

boundary.

Strong brown. (7.5YR5/6) drv, Strong brown (7.5YR5/8)

moist; sandy clay loam; weak fine and medium subanculs

blocky structure; slishtly hurd-dfv, friable moist;
slightly plastic, slightly sticky; few coarse,common
medium, many fine pores; few coarse, common medium,
many fine roots; few fine gravelj; gradual swmooth
boundary.

Ls above with few medium distinct grey motiles.

Typic Haplustox (USDA)

41 -
65-
10z
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~50~ APPANDIZ 1.

ANALYTICAL DATA

Profile NO.: CEP 3/77 Grain gize:

Depth Lab. Clay Silt(mm%.sand M.sand C.sand Texture
(cm) No. 0.002 0.002 0.05 G- 0.5 =
B =005 ~082 0.5 2.0
% % % % %
0-5 bhpE B pieedly 2. 61 dgsead Tdp ar,
5-16 L1227 i9 sty 56 12 5 3L
16~41 U128y 3R 73 - IO 48 11 i {oj
11 -65 4129° 35 1k . 37 9 5 61,
65-102 L1306 23 25 1 gl 3 SCT
To2siney TuFEL 5 1o e 5 scr,
. Chemical data:
Depth  Ex.Ca . Ex.Mg Bx.K  Bx.Na  CEC  CEC m.e.%
(cm) T T, e 11 P et (| P B mae. o o 200 gr clay
0-5 e 0.85 0.28 0.51 50 50,0
5-16 0.60 0.50 0,52 0.06 2 15.%
16=41 Bia 0.70 kv 0.02 28 10.4
b1-65- 020 1:30 0.11 0.06 3ok 9.7
65102119 0.20 0. 60/ 000,16 0.40 3.2 13.9
102-146+ 0.25 ° 0.40 0.10 0.0k 2.8 8.8
Denth Gz, o (0 Total N Avail, P pE Base Sat,
(cm) e % ppm (CaCl,) %
625 0,08 it 24,8 SRR 79
55160 sz D 0,11 ND k.5 49
16-41 ND - D e OB b 4.
41-65 ND ND D L.5 L6
65~102 ND . ND ND . 4.3 29
10-146+ ND MD ND b3 28

ND: Not determined.




§pil Name: Not Named,

Location:

UM COQEQ:

Physiography: Lower slope

o
APPENDIX 1

Profile No. s 4/77

Chief Muchinkas area, Serenje Dist. Mapping Unit: 1k

215635 sheet 1230Ch4 Land cape class: S3tw

Elevgzion:

Parent Material: Quartzite

1470 m asl.

Date sampleds 29/9/77
Slope: 1-3%

Permeability: Moderate

Vegetation and Use: Light tree savanah Drainage: Imperfect

HORIZON

A1

A21

A22

C1

C>3

DEPTH (cn)

0=9

9-16

16~36

36-80

80-119

119-136

136+

DESCRIPTION:

Dark greyish brown (10YR L4/2) dry; very dark
grey (10YR 3/1) moist; sand; few fine faint

. reddish” brown mottles; weak f ine crumb structure}

-soft dry; loose moist; non sticky, non plasticy

few coarse, common medium, many fine pores; few

coarse, many fine and nedium rootsj; clear smooth
boundary .

Greyish brown (10YR 5/2) dry, very dark greyish
brown (10¥IR 3/2) moisty sand; few fine faint
reddish brown mottles; weak fine sub-angular
blocky structure; soft dry, friable moist; non
sticky, non plastic; few coarse, common fine and
medium pores; few medium common fine roots; smcoth
grodual boundarya

As eabove exceptj few fine distinct reddish brown
mottles; slightly hard drye.

Pale-yellow (245YR 7/4) dry, light olive brown

~ (2.5YR 5/6) moist; sand; common medium distinct

reddish yel ow mottles; weak fine subangular

. blocky structure; -slightly hard dry, friable moistj

non sticky, non plastic; few fine and medium pcores;
common fine rootsj few fine,K gravel; wavey cleor
boundary.

Brownish yellow (10YR 6/8) moist; sand; common
medium distinct strong brown mocttles weak fine
subangular blocky structures slightly friabie
moist; non plastic, non stickyi few medium, common
fine pores; few fine rootsy few fine gravels;
smooth clear boundary.

As above except loamy sand with many coarse
pronounced red mottles, massivej slightly plasticy
common soft iron concretions; clear wavey
bcundary

Paralithic contact; dark red weathered sandstones

Tentative classification: Tropaguent (USDL)

Ferralic Arenosol (FA0)

Prc

PR o O AR
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API ENDIX

ANALYTICAL DATA

Profile No.: CEP L4/77 Grain size: (nm)
Depth Laba Clay SHNIEE Fesand M.sand Cesand Texture
(cm) No. 0,002 0,002 '0.05 0.2 0.5-
=000 - =0t 0.5 e
% % % % %

0-9 L4132 0 9 55 2 i S
9-16 4133 6 % 56 30 5 S
16=36 L13zh 0 8 c2 25 & S
36-80 4135 L e 74 16 1 S
80-119 L1326 L b 62 28 = S
119-136+ 4137 9 5 66 28 2 LS
Chemical Data:

Depth Ex.Cal Ex.Mg ool iBraNE - G CEC m.e.%
(cnm) Me€oe% TMeced MeEoah Me€eh Mecsdh 102 gr clay
0~9 0.20 8510 0.06 0.0h 2. -

9-16 010 G505 Q.04 ~ 0,06 1.6 2647
16-36 010 005 QL0200 0505 1.0 -

36-80 0.20 0.05 0,01 0.03 0.8 20.0
80-119 010 0.05 0.00 0.0k @6 15.0
119-136+ 0.15 0.05 Cirie il B 100
Depth Org.C Total N Avail.P pH Base Sat.
(cm) % % ppm ' (CaCly,)

0-9 0.16 ND 9.9 L.3 17

9-16 ND ND ND L.3 16

16-36 ND ND ND 4,5 20

36-80 ND ND ND 4.5 36

80~-119 ND ND ND 5. 22
119-136+ ND ND ND 52 31

ND: Not determined
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So0il Nome: Kas-ma Sandy Loam.

Location: Chief Muchinka area, Serenjo

UL coord. :

182661 shect 1230C4

Physiograxhy: 1iiddle slope,

Alevation:

1440 m =31,

Parent Moterial: —-WARTZITE

Vegetotion and Usc

HORIZON
A

Tentative cl

DZETE  (cm)

0-5

8190+

assification: Rhodic

Miombo "scvan

Profile Fo.: CEP 5/77

Mopping unit: 122

Dote sorpled: 29/9/77
Slope:l-3)

_Pormezbility: . Moderzte.-

nzh - Drainage swell.

Yellowish red (BYPS/G)drV9 dork reddish brown
(5YR3/4) noist; gandy loams weck fine & mcd.
crumb structure; sl1vntly hard dry, slightly
friable moist; slightly plastic & sticky: few
coarse, common medium, mony fine pores; many
fine & medium roots; clenr smooth boundary.

Red (2.5YR4/6)dry, d vk red (2.5YR3/6) noist;
sandy clay loam; weak fine & medium subsngular
blockv tructur,, slightly hexrd dry, friazble
mnoistg inghtly sticky & plastic; common medium,
many fine-& very fine ports; few medium, common
‘finc roots, diffuse smooth boundary.

N

rrialsol (FA0).
Haplustox. (USDA)

/e

3



Profilc N0.: CIP 5/77

B4

ATALYTICAL, DATA

Grain sizes

Depth

Lab.

Clay

()

it il r.sand

H.zand

APERIDIX 1.

Ce.sand Texture

(cm) Mo, 0.002 0.002 0,05 0.2 0.5
--0.05 ~(0e2 Q'3 2.0
of 7 C': o7
i 2 77
0-8 4138 16 6 51 25 2 ST
8-38 4139+ 21 5 54 21 1 SCL
3874 4140 26 1 41 13 4 0L
74--125 4141 32 17 A 17 5 SCL
4 251 90 L AR 29 7 44 13 2 SCL
Chenmieal datas
Depth Ex,Ca Bx.lg Ex.K Ax.Na. . CEC GEC m.0.%
(cm) m,e .5 m.64% M, € ,S M5 L m.e.H 100 er clay

0-8
858
3874
74125
125-190+

0.80
0,210

0}5510)
0.20

0.20

0.45
051©
615
0.20
0.20

e 17
0.04
0.03
0.03
0.02

0,02
0.04
0.04
0)5110)
0.05

Depth Org.C Total i et LAl pH
(em) o 7 ppm

0--8

8--38
23w (A
4-125
125-190+

ol

S

2.5

22
2.5

2¢3

(C=012)

2%,9
11-9

8.5

e e T W TS R e e er—_———

1D 403

59
15
24

2

.20

T ———
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APPENDIX 1.
Soil Name: Mutale Sandy loam Profile No. CEP 6/77
Location: Chief Muchinka area, Serenje Mapping Unit: 2a
UTM coord.: 173707 sheet 1230C4 Land cap. class:S2we
Physiography: Lower slopes Date sampled: 29/9/77
Elevation: 1365 m csl Slope: 1-3%
Parent Material: GNEISS B Permesbility: Moderate.
Vegetation and Use: Miombo Savannah6 Drainage: Moderate.
HORIZCN DEPTE (cm) "DESCRIFTION: .
A1 0-10 Brown (10YRS8/3) dry, dark greyish brown (10YRL/2)

moist; sandy loamj; weak fine crumb structurej
loose dry & moist; slightly plastic, non sticky
common fine & very fine pores; many fine &
medium rootsj; clear smooth boundary.

B1 10-24 Brownish yellow (10YR 6/6) dry, (10YR 5/4) moist
sandy-clay loam; few fine faint reddish
yellow mottles, weak fine & medium subangular
blocky structure; slightly hard dry, friable
moists slightly sticky & plastic; common fine
& medium pores; few fine & coarse, conmon
medium roots; clear smooth boundarye.

B2 24=1634 Brownish yellow (10YR 6/6) dry, yellowish
- brown (10YR 5/8) rmoist; sandy clay; few fine

distinct light yellowish brown mottles; weak
fine & medium subangular blocky structures
slightly hard dry, friable moist; slightly
sticky & plastic; few coarse, commpn fine &
medium pores (féw below 115cm); common fine &
medium rootsj few fine gravels with few iron
concretions below 115cm

Tentative classification: * Xanthic Ferralsol (FAO)
Typic Haplustcz (USDA)
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APPENDIX

1

ANALYTICAL DATA

ND:

Not determined

Profile No. : CEP 6/77 Grain size:
(mm)
Depth Lab. Clay St Besand  M.sand Cesznd Texture
(cm) Noe 0,002 0,002 0.05 0.2~ 0,5~
: ~0,05 =0.2 0.5 2.0
% % % % %

0-10 L1443 12 16 63 8 1 3L
10=-24 Lkl 24 14 55 6 1 e
2L <65 kiks Lo 15 L1 3 1 S
65-115 4146 4o 1L L2 3 1 5C
115-163+ h41k7 38 15 43 3 1 4

Chemical datas
Depth Ex.Ca Ex.Mg ExX.K FXeNa GEE GECEmE e
(cm) Mae? Meceh MeCeh | Mac et Mool 100 gr clay -
. 0-10 O e PO .26 0405 B0 250
ME=e ' T80 = 050 0.29 @.02 Fo1 qi2.9
24-65 BabE 070 O.2h 004 4.3 10.8
6515 O S0 0770 0418 0a01 4.8 1240
115~1634-0:30 . 0,50 045 0.02 L,2 da
Depth  Org.C Total N Avail.P pH Base Sat.

(cm) % % Pm (caclp) %

=10 0.74 ND 7 555 ok
10=-24 0,19 ND ND L,3 36
24-65 ND ND ND 4,3 34
65-115 ND ND ND L, 3 25
115=163%+ ND ND ND L,2 23

ST e



So0il Name: Mutumbi Sandy Clay Loam Profile No.: CEP 11/77
Location: Chief Muchinka Area, Serenje Dist, Mapping Unit: ‘a

UTM coord.: 357913 sheet 1230D1 Land cap. class: S2e
Physioograph: Mid/lower slope Date sampleds: 8/11/77

Elevation: 1275 m asl

Parent Material: Gneiss

Vegetation and Use: Miombo savannah Drainage: Well

EORIZON DEPTH (cm)

A2 0-6
B1 6-16
B21 16~125‘
B22 125-167+

.slightly hard dry, loose moistj plastic & slightly

=% e

~

APTENDIX 1.

Slope: 1-3%

Permeability: Moderate

DESCRIPTION

Light yellowish brown (10YR 6/4) dry, dark
Yellowish brown (10YR 4/4) moist; sandy loamj
fine moderate crumb structurej slightly hard
dry, friable moist; plastic & stickyj few
medium, common fine & very fine poresj; few
coarse, common medium, many fine roots; clear
smooth boundary. : -

Light reddish brown (5YR 6/4) dry, yellowish

red (5YR 5/6) moist; sandy clay leam; few mediunm
distinct reddish brown mottles; weak fine & mediun
subangular blocky structurej hard dry, slightly fin
moist; plastic & stickyy féw fine, common very
fine & medium pores; few coarse, common fine &
medium rootsj; gradual smooth boundarye. #

Reddish yellow (5YIR 6/6) dry, yellowish red

(5¥R 5/6) moist; clay 10@m: weak fine subangular
blocky structurej slightly hard dry, friable moist
plastic & sticky; thin patchy cutansi few nedium
& coarse, riany fine & very fine pores; few fine,
medium, & coarse rootsj few fine gravels in lower
LkSem; clear smcoth boundary.

(i

Yellowish red(5¥2 5/6) dry, (S5YR 5/8) moistj
clay loamj; weazk fine subangular blocky structures

sticky; comron fine & medium pores; few fine &
medium rootsy few coarse & many fine laterite &
quartz gravels, ’

Tentative classificetion: Orthic Ferralsol (FA0)

Typic Eutrustox (USDA)
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ANALYTICAL DATA
Profile No.: CEP 11/77  Grain size: (mm)
Depth Labe €lay Sy F.sand Me.sand  Ca.sand Texture
(em) Now. 0,002 0.002 0.05 0.2~ 0.5=
_0.05 —0’2 0-5 2.0
% % % % % - e
0-6 5067 18 26 39 112 5 SL
6~16 5068 23 25 33 13 6 seL
16-40 5069 53 25 28 10 L Gl
L0-~80 5070 33 30 20 8 9 EihL:
80-125 5071 3l 25 26 10 5 GL
125=167+_ ~ 5072 25 27 el 10 b L
Chemical Data

Depth IxeCar [ ‘ExMg Ex.K Wrealel . (Ol CEC me.eod
(cm) Maes . . MaC ek me€e% MeCad = Meed 400 gr clay

0-6 220 0,90 Ok 0,04 iy 2 23.3

6-16 Sl '0.95 O.k2 0.04 3.9 17 .0

16-40 25790 R EE 0.47 0.0k 3,6 10158

40-80 2o N5 0.30 Qaols 3.6 10,9

SO=q255 1 P 60 15910 0.38 0.04 4,0 A 8
1725167+ 1 2.30 %20 0.48 0.04 1y a7
Depth OrgeC Total N oSS E Base Sate.

(cm) % % ppm (caCl2) %

0-6 1,04 0.03 ND ) 85

6-16 G55 oo Ene S 81

16=-40 ND ND ND 5.8 100

Lo-80 ND ND ND 6ol 100

80-125 ND ND ND &2 100

125-167+ ND D ND (7% 100 -

ND: Not determinaed
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APPENDLY 1.

Soil Name: Mutumbi Sandy Clay Loanme Profile No.,: CEP .12/77

Location: Chief Muchinka's area, Serenje " Mapping Unit: la
Districta

UTM coord,.:367753 sheet 123003 Land cap. class: S2e
Physiography: lliddle slope. | Date sampled: 8/11/77
Elevation: 1395 m asl. Slope: 1-3%

Parent Materials Cneiss - Permeability: HModerate
Vegetation and Use: Miomho savannah, Drainage: Yellk

Horizon Depth (cm) . j DESCRIPTION

A2 0-7 ‘Yellowish,%rown (10Y:5/4) dry, dark yellowish

brown (10YR3/4) moist; sandy loanm; weak fine

_crumb structﬁre; soft dry, slishtly friable

moists; slightly plastic & sticky; many medium,

fine & micro pores; few medium, many fine rootss clear

smooth boundary.

Rl 729 Yellowish red (5YR5/6) dry, (5YR4/8) moist; sandy clay
loam; weak fine subansular blocky structure; soft dry,
loose moist; slightly plastic & sticky; few coarse, many
fine & medium pores; common medium, many fine roots;

smonth gradual boundary.

B21 29-59 Yellowish red (5YR5/6) dry, (5YR4/8) moist; sandy clay;
weak medium subangular bi@cky sty ctures s gt hard

s EEy friéble moiét; slightly plastic & sticky; common

v' medium, many fine pores; common medium, many fine roots;

- few fine & coarse gravels; smooth diffuse boundarye.

B22 59-155+ Reddish yellow (5Y76/8) dry, vellowish red (5YR5/8) moist;
sandy clayj; weak fine sub-angular blocky structure;
51ightly hard dry, friable moist; slightly plastic &
sticky; many fine, common medium pores; common fine

& medium roots; few fine gravels in lower 40 cm,

Tentative classification: Orthic Ferralsol (FAQ)

Bypie Eutrust&x (usna)



- ko - APPENDIX 1.

L

ANATYTICAL DATA.

Profile No.: Cﬁ?\12/72’ el

Depth Lab,  Clay Silf(mm;,sand Me.sand 'CQSQnd Texture
(cm) No., -~ 0,002 0.002 0,05 55 gl g

j -0.05 -0.2 0.5 BLD

¢ % % o %
0-7 BOYE e 10 Slass s w6 3 SL
7-29 SUyESRacnRT © 10 whegy 16 6 SCL
29-59 5075: v 8bx 167 13527 16 6 5C
59-92 SEPEEE S M6 S T a8 &5 5 3C
CLOE S B T i e e T 5 '
1ot SppB” S imp CORaaLE g 10 e 5¢

Chemical data:’

Depth TxeCa  Tx.Mg Ex.K  Ex., Na CRC CEC: moe. %
(cm) MoCa  Me€ain: MeCsde LMutass Hioeu s 100, gn olesr -

0-7 25 £ 05 Thton DneB i D402 R e

7-29 BB U0 S OLH O S Uig D On Q.7

29-59 FHglinr cOF00 sk 0L 225 004 Dial 3.9

59292 (07 A B0 SO oo 93 iy

g Aoz as | ROSkA 3G90 2 510200 1 0000 28y ip 3

122-155+. 0.90 o;§5~.ﬂo;ph 0.02 Rl

Depth .= org.C :Totﬂl N* Avail.P pH : Base Sat.
(em) e .7 pom  (CaCl,) T

0-7 0,65 0Jo% ¢ WD 6.0 by

7-29 0,66 0.02 10.3 548 v

2059 ND ND ND 5.9 A A

59-92 ND = ND ND 6.1 it 6B

92122 . 1D ND , .. ND 6a> a2

122155+ ND ND ND 6ol 75

ND: Not determined. Gy



APPENDIX 1.

Soil Name: Mutale Sandy Leam Profile No.: CEP 13/77

Location: Chief Muchinka area, Serenje Mapping unit: 2a
Districts,

UTM coord.: 444739 sheet 1230D3 Land cap. class: S2we

Physiography: Lower slope Date sampled: 8/11/77

Elevation: 1425 m asl. Slope: 3-5%

Parent Material: Gneiss Permeability: Moderate

Vegetation and Use: Miombo savannah Drainage: Moderately well

HORIZON DEPTH (cm) DESCRIPTION

A2 0-10 Greyish brown (10YR 5/2) dry, dark brown

(10YR.3/3) meist; sandy loam; weak fine
crumb structure; slightly soft dry,
slightly friable moist; slightly plastic,
non sticky; common medium, many fine & very
fine pores; commen medium, many fine roots;
clear spooth boundary.

AB 10-35 Light yellewish brown ( 10YR 6/4) dry, dark
yellewish brown (10YR 4/4) moist; sancy
loam; few fine distinct yellowish brown
mottles; weak medium subangular blocky
structure; Alightly hard dry, friable moist
slightly plastic & sticky; common fine &
medium pores; few coarse common medium
many fine reots; gradual smooth boundgry.

B21 35-67 Brownish yellow (10YR 6/6) dry, yellowish
brown (10YR 5/6) moist; sandy clay loam;
weak fine subangular blocky structurec;
slightly hard dry, friable moist; slightly
plastic & sticky; few medium, many fine
pores; few coarse, common medium and fine
roets; diffuse smooth boundary.

B22 67-98 As above except: few fine distinct greyish
brown mottles and few fine gravels.

B23 98-115+ As above except: few fine roots only and
very many coarse gravels.

Tentative classification: Xanthic Ferralsel (FAO)
Typic Eutrustox (uspa)
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Profile. No.: LCEE. 13/77 Groin size:
mm)
Depth lah. Clay Salh F.sand M.sand g.sand  Texiture
No. 0.002 0.002 8L 0.2 - Olssin
(cm) SEoI0iSeTE S0l 0.5 220
‘/:‘? / / / &
0-10 5079 (i 11 5 19 3 L
1035 5080 (47l 9 43" 26 B SL
35-67 503 30 o 40 i 4 SCL
67--93 5082 28 6 40 19 7 SCL
98-115 508% 25 11 21 17 8 SCL
Chemical d=ta:
Denth Bx.Cx By lle Ex.X Ex.iln CEE CBEG m.e.%
(cm) m.c .5 me. n.e.% g 90 m.e 100 gr clsy

0= 10, 2l 0.60 0.30 0,04 3
OG5 1,00 0.30 0.18 0.03 245
35--67 1.80 0.55 0326 0.04 33
657-98 it 60 0.55 0,26 0.04 5,6
98115 15550 0.60 0.22 0.04 B2

Depth
(cm)

- o
H
00
L]
(@]

S}

(o]

o]

B

—

Q

0

Q

H

¥

N~

0~10 0.58 0.03 D 544
1035 079 0.02 1% 4es,
35-67 D 1D 1D 4.8
67--98 1D D D 4.9
98-115 ¥D D D 5.0

WD: Yot determined

63
74

e e W m—Te

SEE R



Soil Name: Teketecke Sand

Elevation: 1440 m asl.

Parent Material: Gneiss

Vegetation and Use:

HORIZON DEPTH(cm)

K2 0-15
IC 1g 15-30
T8 cRas o nk CRIGE7E
IR+ 70~100
IE-B2 100-147+ -

Tentative classification:

] B

APPENDIX 1.

Profile No.:CEP 14/77

Location: Chief Muchinka'!s area, Serenje Mapping units: 6a
Disérict,

UTM coord.: 403736 sheet 1230D3 Land cap. class: S3tw

Physiography: Footslope - dambo head. Date sampled: 8/11/77

Slope: 1-3%

Permeability:Moderate

Drainage: Imperfect.

DESCRIPTION

Greyish brown (10YR 5/2) dry, dark greyish
brown (10YR 4/2) moist; sand; structureless;
loose dry and moist; non sticky and plastic;
common medium, many fine and very fine pores;
many fine and medium rootsj clear smooth
boundary.

Pale brown (10YR 6/3) dry, brown (10YR 5/3)
moistj sanda; few fine distinct strong brown
mottles; weak massive structure; soft dry,
slightly friable moist; non sticky and
plastic* few medium, many fine and very fine
pores; common medium, many fine roots; clear
smooth boundary.

Mlive brown (2.5Y 3/4) dry, light yellowish
brown (2.5Y 6/L4) moict; loamy sand; common
fine distinct brownish yellow mottles; weak
massive structure; soft dry, slightly
friable moist; .aon sticky and plasticj few
medium, many fine pores; few finc and
medium roots; clear smooth boundary.

Very pale brown (10YR 7/4) dry, brownish
yellow (10YR 6/6) moist; sandy clay loam;
common medium distinct reddish yellow
mottles; weak fine subangular blocky -. cctu
structure; soft dry, friable moist; slightly
plastic and sticky; few fine pores; few

fine roots; common iron concretions; clear
smooth boundary.

Yellow (TOYR 7/6) dry, brownish yellow
(10YR 6/6) moist; sandy clay; many medium
and coarse pronouced red mottles; weak fine
subangular blocky structure; hard dry,
friable moist; slightly plastic and sticky;
few fine pores; few fine rcots; many iron
concretions.

Ferralic Arenoscl over Xanthic Ferralsol(FAOQ)

Typic Psammaquent over Tyriec Ochraquox(USDA)
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_ ANALYTICAL DATA
Profile No.: CEP 14/77 :

Grain sizes:(mm)

Depth Lab, . Clay Sist s F.sand. Mssand

APPENIIX 1

C.cand  Texture

(Cm) NOQ 00002 OaOOZ On05 002 = 005 L]
"OaOS "'Og2 005 2.0
% % % % %

0-15 5084 5 7 38 xh 16 S
15-30 5085 5 6 39 35 15 s
30-70 5086 8 6 36 23 19 LSk
70-100 5087 35 7 27 19 14 (5300

100-147+ 5088 36 6 26 117 11 ac

<
: Chemic,l data:
Depth Ex.Ca Ex.Mg Ex,K Ex.Na CEC

CEC Me.ce%

5
100-147+ ND ND I bg3 12

(cm) Me€o% Mo€o% Mees%h Maeos% m,e.% 100gr clay
: 0-15 0.85 @6 o) 0.00 i %0:0

15-20. .50, 30 g, 15 Y 0.0k - 0.01 G5y 14.0

20-70 0.h40 0.20 0.08 0,0 1.0 12.5

70-100 0.15 0220 Oi27 @ Ol 3.4 97
100-147+ 0.15 0.10 gnis 001 3.3 9.2

Depth QNS0 Total N Avail.P pH Fase Sat.

(cm) % % ppm (cacl,) %

0-15 0.66 0.02 ND o 83

15~30 0.15 G302 2 554 74

30-70 ND ND ND L.,3 69

70-100 ND NB ND L,: 20
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APPENDIX 1.

Soil Name: Kabundi Sandy Loam. Profile No.: CEP 15/77
sziﬁiiﬁi Chief Muchinka's area, Serenje Mapping Unit: 12a
Districts

UTM coord.: 435815 sheet 1230D3 Land cap. class:S2e

Physiography: Middle slope. Date sampled: 8/11/77

Elevation: 1380 m asl. Slope: 1-3%

Parent Material: QUARTZITE Permeability: Moderate.

Vegetation and Use: Miombo Savannah Drainage: Well

HORIZON DEPTH (cm) ~ DESCRIPTION

A2 0-8 " Yellowish red (5YR5/6) dry, reddish brown (5YRL/L)
moist; sandy loam; weak fine crumb structure; slightly
soft dry; looese noist; slightly plastic, non sticky;
common medium, many fine & very fine pores; many fine &
medium roots; clear smooth boundary.

B21 8-28 Red (2.5YRL/6) dry, dark red (2.5YR3/6) moist; sandy
loam;weak fine subangular blocky structure; slichtly
hard dry, slisghtly friable moist; slightly plastic &
sticky; few coarse, common medium, many fine & very
fine pores; many fine & medium roots; diffuse smooth
boundary.

éé2 28-93 As above except: sardy clay loawm; thin , patchy
cutansj common medium, many fine roots.

B2 5 93-163+ s above excent: no cutans: few medium, common .fine

roots; few fine gravels in lower 30 cm,

Tentative classification: Terric LAcrisol (FAQ)

Oxic P-leustult (USDA)



Profile No.: CEP 15/77

A

6

ANALYTTICAT DATA.

Grain size:

APPENDIX 1.

Depth Lab Clay Silt(mm)F.sand M.sand Ce.sand Texture
(cm) How Qa0 = aaeER 1 0. 05 @, a3 0.5~
~0.05  =0,2 0.5 2.0

o o o o %
0-8 ' 50897515 21 55 5 L it
8-28 5000 17 19 54 5 B SL
28-60 5091 26 25 Ly 5 : SEh
60-9% 5092 23 21 L8 Ly L SCL
93-127 BT 22 20 L6 3 9 G
127-163+ 5094 22 20 L7 5 8 SCI,

Chemical data:

Depth TxeCa Wix. Mg Wx. K Txa st oRe CEC m.e.%
(cm) Be €% Me&els Mee.% i mie.% mee.% 100 gr clay
0-8 0.80 0.40 0.20 0.0% 220 257
3-28 0.50 0.40 0.09 001 2 12,5
28-60 0.45 075 0.10 0.00 223 9.0
60-93 0.30 1200 @16 0.00 2.6 1925
93-127 RS 0.40 0.39 0.00 2.k gl ¥
1765 05 9.5 0523 0.00 2ol 9.2
Depth Orga Bobal 2l Availe P pH Bace Sat.
(cm) % % ppm (Cnulg) o4
0-8 0.86 8.05 ND k.9 Lo
8-28 0,47 0.03 6.6 L7 48
28-60 ND ND ND .o 57
60-93 ND ND ND S2 54
93-127 MD ND i) L,8 39
127-163+ ND ND ND L7 30

ND: Not determineda

T T S
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APPENDIX 1.

Soil Name: Mutumbi Sandy Loam. Profile No.:CEP 16/77
LocotionsChief IMuchinka's area, Serenje Mapping unit:la
UTM coord,.:551770 shet 12350D Land cap. class:Spe
Physiography: Upper slope. Date sompled:i15/11/77
Elevation: 1545nm asl, Slopest-37
Parent Materinl: Gneiss, Permesbility: Moderate.
Vegetation and Use: Miomho Savannch, Drainescciiielil s
HORIZCH  DEPTH  (om) DESCRIPTION

A2 0-10 Greyish brown (10YR5/2) dry vepy dork greyish brown (10YR--

3/?)m01st= loaxny sand. weak fine crumb structure:; soft dry,
friable moist: 11g1t3y plastic & sticky: few medium, many
fine & very fine pores; few coarse, many fine & nmedium roots
s clear smooth -boundary,

B1 o Reddish yellow (5YRe/6)dry, vellowish red (5YR5/6)moist;
sandy loam; weank fine subangular blocky structurejsoft dry,
frioble coist; slightly plestic & sticiy; few coarse,

commbn mediun, many fine pores; comnon medium & coarse,
many fine pores; cliear snooth boundory.

B21 27~55 Reddish y“llow (5¥R6 / dry, yellowicsh red )Yﬁr/8) 101S87T 3
sandy clay loam; weak fine Subsa angular blocky = uructur0°

slightly herd < dry, friable JOlutg slightly plhotlc & sticky;
fow medium & coarse, many fine pores; few fine, - medium &
coarse roots; smooth gradual boundary.

B22 55-125 s cbove except: sandy clay; common medium, many fine pores;
few fine & nmedium roots: diffuse smooth boundory.

B23 125-155+ As above except: clay loam; few fine roots.

Tentative classification: Xanthic Ferralsol (FA0)
Typic Haplustox (USDA)




Profile No.:

Labe

Depth

(cm)

Noa

A

CEP 16/77

Clay
0,002

/
;-

o

72

0-10 5095 12 6 42
10--27 5096 15 5 55
27~55 5097 31 8 A1
55..85 5098 4.2 i 36
85--125 5099 95 9 46
125-~155+ 5100 39 19 26
Chemical data:
Pepth Ex.Ca vl llg By.X Bz.Ma
(en) m, € .55 m,c.5 n.e.5 T e o0

gt it

YR ICAL DATA

Groin size:

ekt
Salt F . sand
0.002 0005
e 0005 ",_0’2
Cé :':/w

e A e e A - —

0S10
10-27
27-55.
55-85
85--125
125155+

Depth Orge C
(cm) %

Total I

o
79

05115
0,20
0.19
0.18
0.18
01

0.01
0.01
0.00
0.01
0.01
0.01

Aeyaatdl i = Tt
»pm Call2)

0-10
10-27
27-55
55-85
85-125
125155+

0.90
0.35
D
D
D
XD

B

Tot determined

0.05
0.02
D
D
ND
D

2247
9.8
D
¥D
1D
ND

542
4.9
4e6
148
459
4eT

e e

LPTIIDIX 1.

M.sand

O 2=
0.

A

36
21

CEC

m,e,’

-

D
4,0
oA
Fin
A€
24,0

%o

D
29
35
29
30
i

e e n e

n

Jesand
é&g b
o

A

r

4
2

—

n

CEC m, e %

1019) a2 @l

i

267
TeT
7416
8.6

1.8

e e

J

Fexture
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AFPPRIDIZ 1.

Soil Hamc: Not Named Profile No.: CEP 17/77

Location: Chief Mychinka'g area, lapping unit: 13
Serenjer Dt ‘

UTM coord.: 560765 sheet 1230D4 Lond cape. class: Gw

Physiography: Dambo Date saipled: 15/11/77

Blevation: 1530 m asl. Slope: 3-5;:
Parent Material: Gneiss Permeabilitye Moderate,
Vegetaticn and Use: Grassland, Drainage: Poor,

FORIZOX DErTH (en) DRSCRIFTION -

—— s

A2 0-10 Very dark grey (10YR3/1) wnoist, sandy locnjcommon fine

distinet rusty root channels; weck fine crumb struct-

ure; slightly friable moist; slightly sticky & plastic:
0,

few medium many fine & very fine pores; mmny fine root.-
s: clear smooth boundary.

'
drfe |
§
¥

B1 10-32 Very dark. creyish brown ({0YR3/2) roist; sandy loams

+  few fine distinct vellowish red. mottles: massive:
friable moisty slightiy plastic & sticky: few medium,

nany fine pores; few medium meny fine roots: clear
smooth boundary.

B21 3260 Light brownish srcy (10YR6/2) moist; sandy loams
conmon fine distinct yellowish brown mottles: nassives
friable moist; slightly plastict& sticlky: few medium,
nany fine pores; common fine roots; clear smooth
boundary. '

- ¢ /7 e o v

- B22 60--91 Light brownish grey (10726/2) noist; Sondyiclay: many

medium distinct browynish yellow nottles; weal: fine
subangular blocky structure; friable moist; plastic
& slightly sticky; mony fine & medium pores; coumon

fine roots; clexr smooth boundary.

B23 91-101+ Grey (5Y6/1) noist; sandy cloy loam; cornon medium
distinct brownish yellow nottles; weak medium subangu-
ler blocky structure; fricble moists plastic & slight-—
ly sticky; few fine pores; few fine roots; boundary to
water tabilic,

Tentative classification: Dystric Gleysol (FAO)
Tropaquent (USDA)
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‘RALYTICAL DATA
Profile Ho.:; CEP 17/77 e e
()
Depth Lab Clay Silt F.sand M,sand C.sand Textur
(cm) To. 0.002 0,002 0.05 0.2 - G5 e
g = 0.05 ~ 0.2 055 250
% vz o 7 5o

0-10 5101 14 15 52 {10 2 SL
_10-32 5102 12 i/ 65 15 1 SL

32--60 HiGssas it 9 50 23 9 Sk

60--91 5104 36 6 54 22 2 SC

IN-101+ 5105 29 4 32 22 3 3CL

Chemical data:

Depth Bx.Cq Ex.lg Ex.K Ex.Na CEC CEC m,c.%

(em) n,e.% n.e.% m, e .5 W.e.. Ile @0 100 e eliay

0-10 1.00 0.40 0.20 0.01 4.4 Bl

1032 ), TAE 0115 0.10 0.01 Ptk 2ERE

32--60 0,50 0.20 0,06 0.00 4ol 29¢5

60--91 G 0.45 0.14 0.01 [&5(0) 22,2

91~101+ 220 0,510 0.10 0.01 2 S

Depth Org.C Total ¥ Avail.P pH Base Sat.

(cn) %o % ppm (cact } %

0-10 s 0.03 ID 4e3 36

10--32 0.97 D te9 4.3 28

32-60 ©)511S) ND ND 4od i

50-91 ND D D 45 25

91~-101+ D D ND 4.6 o7

ND: Tlot determnined



e

Soil Home: Not Neumed.,

Tocztiong Chief lluchinka's aren,
Serenje District.

UTI coord.: 430715 sheet 1230D3

Physiosraphys Dambo

Elevation: 1455 n asl.

Parent lMatexial: Mica phillite

1

Vegetation and Use: Grasslond.

HORIZON DEPTTT  (cm)

Pl S e

A2 0--15 Dark greyish i

brown (1OVR)/)) moist; loany sond; coumon fine distinct
rusty root ekewnels, =~ weck fine crumb structure; soft
dry, slightly friable moist; non plastic, slightly sticlky;
many fine & very fine pores; common mediun
y many fine rooig, cler smooth boundary.

conmon nedium,

A

N

structure:
B21 3558 Greyish bromn

non plastiec,

mediuma pores:
snooth boundary.

B22 58105+ Light brownish grey (2.5Y6/2) -oist; sandy loam; many

mediun & coarse distinet brownish yellow mottles; massives
slightly sticky in upper 20cm: common
nedium, mony fine & very fine pores: counon fine & wedium
roots: few fine gravels in upper 20cm with common coarse
& fine gravels below.

loose moistg

Tentative classification: Dystric Gleysol (EAO)

15255 As above except:
glightly plastic:

1 (10YR5/2) noist; sandy loams many medium
dlstlnct otrong brown mottles: missive; fria blo noist:
slightly sticky; few coarse, many fine &
common fine roots-: few fine vr"v01“- clear

Tropaguent

1 A e a8 b et & dewen Som o o

DESCRIPLION

APPETDIX 1.
Profile Ho.: CEP 18/77 g
Mapping unit: 13

Land cap. class: Gw

Date _saupled: 15/11/77
Siicpe ) Snon
Permeability: Moderate ropid,

Droinuges Poor.,

7

(10TR4/2) dry, very dork greyish

sondy loam:weck fine subangular blocky

(usDa)
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APPEDIX 1.

ANALYPTICAL DATA
Profile No.:CEP 18/77 Crgin size
()
Depth Lab, Chlz S+i1t I.sand M.sand C.sand %=x
bure
(cm) No. 0,002 0.002 0.05 BEe T Ol
- 0,05 0 ) 055 250

o 7 / i LJ
0-15 5106 10 7 43 20 2 1S
1535 5107 12 8 L5 20 i5 S
35--58 5108 15 1 ol 12 27 SL
5880 5109 T 115 34 14 52 SL
80-105. 5110 8 16 36 17 25 SL

Chemical datas:

Depth g Ca Ex.lg Bx.K Ex.Na CEC CEC m.e.%
(cm) m.e .5 n.e.% fis0% H.e .k W, os 5 100 o clay
=15 1,10 0.30 0,10 0,00 20 2050
15-35 &) 510 0515 0.16 0.00 -8 1 5,(0)
35--58 025 0,10 1 0,08 0.00 15,0 Tia/
58-80 0.40 0.15 0,06 0.00 e 14,3
80--105 0.20 610 0.03 0.00 1t © 1255
Dpeth Org.C Total ' Harpalal e olks Base Sat.
(en) = o ppo (CnC@p) go
%r15 0,55 D D 43 715
1 5"‘35 0023 WD 5-4‘ ’!'-3 31!'
35-58 ND D KD 4.7 43
58-30 D ND D 1.8 61
80-105 D WD ND Sk 55

ND: ot deternmined
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APPENDIX T

Methods:

IntheSseileprofilleNdescriptieonsithclsityilieSsnd nomnencliature of the
FAO Guidelines for soil Description (1967) have been used. These are
based on those of the US. Department of Agriculture described in detail
in the USDA Soil Survey Manuala

Two points need to be made clear:-

l. Texture classes are those of the USDA system. The major
difference between this and the older “"International system"
ie in therlimitiDetwesn tHelsi vt andsaand S ractyonse = 1ln the
"Intern#titional system", this limit is 'at 0.02mm, while for the
USDA system, it is at 0.05mm. Experience shows that the 0.05m
limit correletes more closely with soil !'Feel! ané behaviour
than the 0.0Zmm limit previously used in Zambia*. The
analytical data given for each profile description includes
oﬁly USDA particle-size classes.

2. Soil reaction classes relate to pH as det rmined in calcium

chloride. pH figures for individual horizons and subhorizons

arg given in the analytical tablesi* pl determined'in calciun
ch;Bride is generally lower (by an average of 0.7 of a unit)
than pH determined in water. This needs to be kept in mind if
comparing data in this report with those given in reports
or text-books for soils in other parts of the world where
the pH in water method is useda.

The following methods were used in obtaining thoe analytical data

quoted for each nrofile described :

Particle-size classes: After grinding; samples cown to a depth of

L0-50 cm were pretreated with hydrogen peroxide to correct for organie
matter. Samples high in carbonates (pH 7.0) are also treated with hydroch-
loric acid. Then after dispersion by calgon (sodium hexaietaphosphate +
sodium carbonate), clay and silt were determined by the hydrometer method
and sand classes by wet sféving. The limit between the silt and sand

fract ionsieisROEO5Smm ‘

Organic Carbon: For mineral soil layers, org-nic carbon percentage

was determined by the Walkley-Black method, the rasults being multiplied
by 1.3 to arrive at a total carbon figure assuing 779 efficiency, In order
to convert organic carhon figures to organic matter percentage,

the carbon figures should be multiplied by 1.72.
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Nitrogen: Total Nitrogen percentage was determined by the Kjeldahl

method using a copper catalyst.

Cation Zxchange Capacity (CEC) and exchangeable cotions:. These

were determined on the ammonium acetate extract at pH 7.0. 1iC was determine

by leaching out the excess ammonium acetate with alcohol and final leaching

with a sodium chloride solution to replace absorbed ammoniae

Bxchangeable Ca and Mg: Determined by atomic absorption.

Exchangeable X and Na: Measured on an 751L flame photcmeter.

Base Saturation percentage (BSP): BSP was calculated as

Me Ca + Me Mg + lle K + Me Na x 100
ik

”

pll: Soil reaction was determined hy glass electrode in 0.01 M,

CaCl2 using a Soil to CaC12 solution ratio of 135,

Available Phosphorus: So-called '"available P" was detesrmined by

Bray's No. 1 method.

o The trend internationally is to raise the limit still further.,
Several European countries use 0,06 mm as the silt/ sand Timi sl and S the
USA National Co-operative Soil Survey proposes to change to this limit

sometime in future. This limit is in general use by engineers,
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PYENDIX 2

INYSRERITATION OF SOIL ANALYS

The Soil s Advisory Section ot llount Mokulu has issued a pawmphlet "4 guide

G

0 the meaning of Soil Analyses from which the following data are largely used
as to interprete the soil analyses and assess the nutrient status for the proi.-
ile descriptions given in this report.

P

'._q

The €alcium chloride method gives much more accurate 11bor:tor& results and gives
a truer measure of what the soil acidity will be under field conditions during
du: ‘ng the growing season. |

Values obtained by this method are on avercge about 0.7 units lower thoh the
water pH . but in individual soils the difference may be considerally more
or less. d

It 1s therefore necessary to draw up =n entirely new scale of desirable and

critical pH ronges by which to intexpret the significance of colcium-chloride DH
velues. Local exyeience shows that the following may be safely used ag a
guide
Lbove 7.5 .... OStrongly alkaline. Usu=lly unsatig€factory .nd requ.-
1 rin cStuRsher I nye s bl oait ey
6.5~ seee e Alksidine Uusugilily onacecount ofiithe predence  of frece
TameLd “Satisfnctony fons nosbicrops Sithoushfbhi she
than degircble.
6.0-6.5 eseess Neutrol, Highly satisfactory for ingerne, clovers,
wheath and barley. | Satigfgctory for nos: lotlicr crops,
but higher than desirable for tobacco.
5.5-6.0 Soaoa edktedmall oremels o Ehlaladly osmalEn yewe T akers o lieeiy . skl
crops, including tobucco. Lime i not required
excent N specigliciircUnStances
5.0-5.5 Sooon ekl el L Sawilent JEreE EoE AXoEE cro@s, bttt o
maintain the pH in this renge under regul.r cultive-
tien ldming will be necessary at a suiteble ztage sin
the rotation, especially in the higherrainfall are-

oot
D @

4.5-5.0 .,... . Strengly acid. There is ua progressive rick of fert-
ility being adversely =ffected, and the need for 1li-
me is bocomlnv urgent.

Below 4.5 ..... Very Utronglv acid. Severe infertility is likely
nd liming is essential before plnting.

Organic Carbon

Tow 1.
Medium 1--27

High 2

i
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Total Mitrogen

The total N controel of a soil ig relsted to 108 organic matter content, It
varies greatly with fexture, rainfall, topscil-subsoil ete.

The following are characteristic ronges of total nibtrogen in soils of
Zambic.

Texture Total Nitrogen

Per cent.

Sand ST BO0ECO0D0 SO oo0 QOB a0 0.02-0.05

Sendez loams Mo R E S SR, e S R 0.04-0.07

Sandy clay loams e e lel e e el elee 0060510

ClilyS s vocecseve eeco es8cooo = e ec o000 0010‘“0015

The ‘cation exchange capacity (0me) is 2 measure of the capacity of the

s0il to hold nutrients sgainst leachirg. Calcium ig the mo

t tightly held bei-

ng followed by Mg K 1. .45,C. 1s dependent on the tvpe and amount of clay and

Q

of orgenic m tter. For comparison re-sons it is useful to express them in mef/
100gr clay.
Following is a gride line for C¢i¢/100gr clay
Low 16 me’ OT less
Medium 16 - 24 me;
High 24 ne)- or more
Base Saturation Percentag O(B.: P, )
This is the relutive proportion of the adsorbed H and A1 and the exchange--
able cations., A rather definite correlation exists between the B.S.P. and its
DHY
Following arc approximate figures for B.3.P:
Low": *35%
Meidum 35 -- 50°-
High =50

Available phosphorus

e s
4vailable Phosphorus i ! Yield increascs thot
Resin ‘exztract i ; 3 i may be expectcd with

(L ) é “Available TPhosphorus : . >
oot ; adequnte ing of

Pep.T g TR £ adeguate dregsing of

] i phosphatic fertilizer
{ ! ,if other nutri ontd e
SRR i : clso adequote
SELE e ? SR (S e e L
Less than 3. Acutely deficient. | Very large (n> to dou -
4 1
oAl o oy S T L ey piendyanie

% e T Deficicnt. i Larec (1ncrc;ses of G-

P R ,mJuu-,“nh-_m.uwiﬁ__g“;¥ti°t”QﬁﬂH@%L

T 15 Harginal, ; Small (increzoes of

SURREC 0 (ke AL SEa ol o U Tbe s B e e o T )

15125 Adequate : e No response likecly

above 25 Rich No response likely

]

=t

a

o
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APPENDIX 2

Electrical Conductivity (E.Ce) 3

This refers to the electrical conductivity of a suspension of
one part of soil in five parts of dfstilled woter (1:5)
This analyses are only being carried out on dambo soils and soils
in the hot valley arcas where salinity ie suspected. The interpretation
of conductivity figures depends on factors such as texture of the soil

and type of crops to be grown and it is very difficult to give a simple guides

The following is an attempt and rough guide expressed in mmhos/cm,

at 25°C.

Salinity effects mostly negligible: O-2 mmhos

Yields of very sensitive crops may be restricted: 2-4 mmho
Yields of meny crops restricted: 4-8 mmhos

Only tolerant crops yield satisfactorily: 8-16 muhos

Only a few very tolerant crops yield satisfactorily :»16 muhose

Exchangeable Potassium

Exchangezable Potassium
mg-equiv./100gr, of Soil)

Potash Status Typical
reddish~

brown clay

Sands Sandy—-
loams

Deficient (responses to potash likely) ..}Below 0,05[Below 0.1 ; Below 0415
Marginal (some response likely, if other
conditions are suitable for high yield)..{0.05 =0.1 [0s=0s2 t 0615~03
Adequate(responses unlikely, but t
maintenance dressing usually
desirable)eces  seses 041=0.25 |0.2-0.3 | 0.3=0.5

Rich (no potash require) see oo Above 0.25{Above 0.3 | Above 0.5

- -

e
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APPENDIY 3.
THE L ND CAPABILITY SYSTEM
THE LUB CCDE.
This code has replaced the older CCONEX code, and bclow is

description of the version in use at the time of the su vey.

Soiland land characteris tics are described acconic g

a

to standard

symbols, five characteristics being recorded above a ‘ingc, and five
below as follows:
| ErFECTIVE THICKNLSS OF [EXTURE. HUNDRANCH 10 LIMITING
| & IR SURFACE CULYIVATTION, MATERTAL
HORIZON,
SLOPE, EROSION, YETNESS COLOUR. PARENT
] MATIERIAL,
% Example:
i Effective depthe.
Thickness of zurfoce layere.
Texture of surfcce layer,
Texture of lay:r bhutween surface
layer and 40 cu.
Texture of layecr bhetueen 40 and 60cm,
l [— Texture of layer bhetween 60 and 9O0ci,
‘ i‘ iHindrance to cultivettion,
Ii l Limiting materizl,
! I
2(13) AXBC g z
A (10YR4/4)  Gr
|

Parent material,

Collounr ot sbhs eHy

Wietness,

KErosion,

Slcpe.

@

A range of symbols describes

each of the above
These are given below, 3

TAaciteristlcS,



Y
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APPEIDIX 3
hffective depthe.
ilie liore than 90 cm deep,.
e 60-90cm deep. _
B 30 - 60cm deep.
Mo Less than 30cm deep. :
Do Rock and/or gravel on surface.

=k
Thickness of surface horizon

Given as cm thick only if less than 20cm thick,

Texture.
hdalle A

A . Sand I Clay

X Loamy ssznd G Cracking clay

B Sandy loam i Sy @llehy

C : Sandy clay lcam J Silty clay loan
D Clay loam K Silty loam

E Sandy clay L Loam

i ud rance itoculititvationt

Gravel or gvenes Within 20 cm of surface and covering more

-
5e
than 1% of the area.,
m Frequent large termite mounds covering more than-1% of the
areds :
9% Rock or laterite outcrops covering more than 155 ©f the .area,

Limiting maberial,

H Hardpan.

L Laterite

R Rock or weathered rock.
Slope,

0 ®itay

A U G

B 3 - 5%

¢ 5 - &

D B a0y

it kMore than 12%




Tlrosion.

- No erosion

E1 Slight erosion

E2 Moderate erosion. 2
E3 Severe erosion.
ietness factor.

- No wetness limitation.
W1 Slight wetness.,

W2 Moderate ietness.

WB Severe wetnes=.,
Gollonry,

A piece of soil taken from approxim-tely 50cm ( ox from just above
A

the limiting layer where this occurs between 20cm and 50 cm) is moistened

and a colour code given by comparisicn with the lunsell colour charts.

Rafaenbimat cn i aisy

Where the parent stones  can be identified, a symbol is given, as
specified in the Land Use Planning Guide,Chapter 2 (5oil Survey Report Noe

260,

LAND CAPABILITY CLASSIFICATION.

The LUB land classification system is designed to ingdi te the relative
suitability of land for rainfed medium and large scale cormmiercial farming,.
For arable land, maize, tobacco and, to a lesser extent, soya beans, sunflower.
and groundnuts are the main crops considered; use of ox or tractor cultivationy
adecguate use of fertilizers, pesticides cnd veed control measures are
assumed, together with a high level of management or teciinical supervision,

] : deferiorate
which will ensure that the land does not ““Under arable use.,. For

he major use, and that

o

non arable land, it is zssumed that grazing will be

this will be practiced in such a way that the land does not deteriorate,

whether under intensive or extensive grazing managem:.nt,
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SESrwle

There is a primary divi ion into four land tynes
Te Arable land,
2e Marginal arable land. <«

5. Grazing lamd.
L, Unsuitable land.

The arable and marginal arable lands are subdiv

, as follows: :

ided into three

clayey ('C') and four sandy ('S') l.nd %laases. 1¢1 Lond classes have

texture

<]

a topsoil of sandy clay loam or he-vier. '3!

a topsoil texture of sandy lecam or lighter, The lond

follows:

C1,81 Goed arable lande

C2,S82 Moderately good arable land.
C5483 Poor arable land.

Sk Very poor arable land,

The land classes ~re subdivided into subclaoces

o

to indicate the kind of limitstions. The symbols.r

d Depth to limting F&9E,

e erosion.

g Gravely or stoney topsoil
m Termite mounds

T rock or laterite outcrops.
5 slope.

t texture

w Wetﬁess

f fertility.

1:nd classes have

classes are as

by including symbols

s follows:







"< 35s Detailed soil survey of the Luapqla Revlonal R*seaqu

"'62-? 4 8 : b ,’ i : Y sy

LGJ of the Copperbclt Reglonﬂl esearch
Stﬂtlon. hufullra. : e t RAeLhg
T.U.. Yager, Q.A. Lee nd i A Ierfect.

£h cunaun,  flimdud b
ot et E e TR

e Statlon, Mansa, = % z £ ”, , ': 2L ;?
Tl Yager, Colfa Lee and G.n. Perfect. i : }ﬂ “,vsiv&;ﬂ,
4k, Detailed soil survey of Mount Makulu Centrul Reuearch
¢igr Station. : e ‘u~ ”';%
! Cladn s i ' S0
Yw5e Moigture Chqrecteristics'of unmblan 5011s. e ;p: e |5 e
AH. Maclean
6. Soil profile descriptions and anlytical data for
some soils of Zambia, 1968-69
Soil Survey staff, Mount Makulu. . .~ = it
%: Detalled soil survey of New Kaoma Tobacco: Scheme.
N. E Mumba. ey s o '
8. Detalled 3011 ourvey of Kataba Valley Research
ff Substatlon, Western Province. 8
03 Brammer and Da B Clayton
Oe Detalled s01l survey of Sesheke ?esenrch oubstation,
*  Western Province. : : ;
ﬁ; Brammer and *D.B. Clayton . : : SN o Fa
10. Detalled soll survey, Nakambala Sugar Lstateu,
| PrOposed second ewten51on
He Brammer anas D BeClavion
¥1. Soilsvef Zambiay 1971+3973: . suin LB ¥

H, ' Brammer
12, Semi-detailed soil survey, Sase;ecﬁiock,
Proposed refugee settlement
Ke:Commiasariss T, Wouri Hoianildl
*The following reports were 1usued under duplicated numbers.
i. Detailed soil survey of the Nnkambala Sug Jstqtes,
f1rst dxtendsion. N.3. Mumba

&. Detailed soil-survey of Farms 17la and 172a, Upper Kaleya
~*  Settlement then51on. NoHs Mumba

5; Detailed soil survey of Heales Tstate
N E. Mumba

G PR B Appjyggg o
~“SOTE SURVEY REPORTS s« [ o foEilidold
4 TR ELTN0Y,
1. Detalled SGll survey and 1rr1 ablllty clu$51ficat10nv £ o
AT of the Chmlwmbana area, Zambla. . erddogriheal ndaDR el SO8
Y T.U.TY&g@ﬁwaJKu»Lee%&hd~GfA;'Pefféct sitrirn frios &af?f*v*fifbfflﬁsﬁ

1970

1971

AN

197

1973

1973

1971

1971



LA

13,

1h.

oy
A8 |

15.

$es

17.

188

19..

20,

2l.

22,/

52

24:

2

365

27.

28:

29
304

21

32,

*APPEND;X L
Detailed soil survey, Nakambala Sugar Estates, proposed. . -
extension 3 (Farms 5544, 5543, S554Rem, 1342, 1343, 1343 uem)

=it
{

" Al Nigs - Kilhed 1974
Detailed soil survey, ZAMIC Chisamba:Farms (Nteéndere, Nsadzu® @ o'
Penyaonse Blocks) TR LR T TR PR BT
D.B. Clayton : ! ’ HaaEey 1974

Detailed soil survey, Mungu RlVer Area (Farms hla 42a i
1328a,° 132987 3 sh B ban Eaegn i 8a0ve s3I So s e he

D:B. Clayton o e s "; e b aabaten s ,h}j.fvr ii97h
Detailed soil survey, Pemba Villagh &l o »' oiofnfiicig it
 A.L.T.M. Coninissaris JaRnE EReriR08 Ageidacy eRSRG sia 4ol
i 3 = SR L Eootal S8 e o St > &

. o 3 } L Gad - i s

Reconnaissance soil survey, Kalunsa apea ' @ . L. o007 iinio

.- O. Haugbotn e i i ?*Q;;'  'u ”1974

Detailed soil, survey, Kabwe Regional Research Stétibh,l el
0. Haugbotn : e o074

Detailed soil survey, Msekera Regional Research Station

~ AeLl.T.M, Commissaris : : SESTEnS ‘ e 1974

P

Detailed soil survey, Mochipapa Regional Research Station =~
JeCe Schmidt and A. Njds g B badasbid 197k

Reconnaissance soil survey, Mukonchi Baét Block [ S x
D.B. Clayton oy R Y E AR E e s WM S _1974

Reconnaissance soil survey, Mkushi West gHpm Tl dgs
0. Haugbotn ( . 1974

Reconnaissance soil survey, Kalichero Area

fielia Te M. Commissaris S ! citaba bd 1974

Peconnalssance soil Survey, Big Concession : 5 Al Sl ‘

0. Haugbotn . 5 ik : 3 [SEERIREEE 19974
Semi-detailed soil survey, Nakambala A3t ' 7
Sugsr~ fistates, Extension 4 (Parms 553A 553 Rem, and 555).,

Ae Njfs : ; el ‘.,( o W i i 197k ;
Land Capability: Land Use Planning Guide, Chapter bl e . 1974
Datalled s0il survey ‘of Masumba Research Substation ,

A, Commissaris ' )
Semi-detailed soil survey of Chipangali West A. Conmissaris ° 1975
Semi-detailed soil survey of Chinjala Ranch i, Commissaris s 197y
Semi-detailed soil "survey of selected arcas for Chipata

Squatter Re-organisation Scheme, seCommissaris : : 1975
Detailed soil survey of Dunelm Istates . :

Lis Commissaris 3 1975
The Sandveldt Soils of Central Province

D.B. Clayton = ; 1975

(G

,\'J<.
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33, Reconnaisance Soil Survey of " the Mutale—Kabundl area - f' 5 1976
Central *Province. ‘ ’C =
By R. Sorensen 3 = o e : 4 preeines
i}h. Detailed Reconnalssance Soil ourvey, Mw1nuna Fast f
Extension Gonperbelt ‘Provincd. 388usbs, 5 CESSEHRANE I &
By A. Commissaris : 3¢ el o 1976

35, Reconnaissance Soil Survey, Blg Conse531on—North Uestern ‘
; Paft. Central Province ‘ BeHEE e
By A. Commissaris TERH G « crsgBudEERE shsdanall +22976

.36, Detailed leconnaissance Soil &urvey, Mnusu-Kauorosa area
Central Province. 20 Hp T ;  $ $5: Bavisans -
By Rolf Sorensen ' .. ‘ : i seehidannail L1976

 37. Reconnaissance Soil Surveys, Parts of the:MkHShigﬁiégiictvf*ﬁ“
: Central Province. IR ey .
By Rolf Sorensen. T : o _ 1976

38, Detailed soil ‘survey of the Chifwesa Groundnuts Scheme © 7.0 i
’ Northern Province i SNl Bl Ra By S E L F T

By LeA. Van Sleen tegasic STorn  « 23976
39, Detailed so0il survey of the NONDO Settlement Scheme

Northern Province : : :

By L.A. Van Sleen : : % 1976

Lo, Detailed soil survey of the Lubu Valley with settlement
scheme Northern Province, : :
By LeA. Van Sleen ALl : : 1976

41, Detailed soil survey of the Misamfu Regional Research
Station Northern Province.
By LeA. Van Sleen ' : 5 +013976

Detailed Reconnalssance S50il Survey of the Mambwo T.Da Z.
Area Northern Province.
By LeA, Van Sleen : - 1976,

43. Semi-detailed soil survey of the Munkonge T.B.Z. Aren,
Northern Province. e
By Le.A. Van Sleen 1976,

LL, Reconnaissance Soil Survey of the proposed second Sugar
Bstate Luena Area, Luapula Provinces :
By L.Ai. Van Sleen : $i3 1977

45, Semi-detailed Soil Survey of the proposcd second Sﬁ%&r
Bstate Luena Area.
By A. Commissaris : £977

L2,

L6, Detailed soil survey of Magoye Regiohal Research Station =
Southern Province 2
By V.R. Chinene 1977

L7, Rapid Reconnaissance soil survey of the Mwinilunga
and Solwezi Districts N.W. PROVINCH.
Bye Pe Heilmann 1978
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48, ﬁetailed s0il survey of the Nakambala Extensions Area,
Southern Province
By A. Commissaris and . Storrd © 1978

k9, Detailed soil survey of the Katito proposed wheat scheme
Mbala, Northern Province ‘
By J. Sigrdal and B. Nyendwa 1978

50, Detailed Reconnaissance soil survey of the Senga Hill area
Northern Province

By B. Nyendwa 1978
51. Reconnaissance soil survey of Chief Muchinka's area, gl
Serenje District, Central Province . ,

By. P. Woode

52. Rapid Reconnaissance soil survey of Chief Kafinda's area
Serenje District, Central Province
By P.Woode 1978

55+ Semi-detailed soil survey of the Mpongwe Block I and II
GRZ/EEC irrigated wheat scheme, Copperbelt Province
By P. Heilmann 1978

8L, Semi-detailed soil survey of Nyangombi settlement
scheme, North-Western Province
By. P. Helmann e 1978

w3 ¥ o

55 Semi-detailed soil survey of Jivundu Settlement scheme,
‘ North- Eastern}?rov1nce : S e R GaEE %
@ By p Helmann frw‘» bhor Haka kb o T GASLONE fives, 1978

564 Deta}led soil survey of Kateshi Rucom Coffee Estate,
Er Northern Prov1nce, T : , e e
9 IR TRBEIL L sRRash: of B3 karkio pones chivhanfi Al 1978

S57s Semlndetailed soil survey of Mr. Musakanya s mstate : 1978
3 Northern Province : , TR SE
By J. SldrdaL

; Seml-detaled soil survey of Mbala State Ranch
~=¢  NoPtHaga"PavE® #0L. ; Seas
NSEtHdRn "PROFTIRde, <51 F 101 MEQVINCE 1 :
By: J: Slﬁrdal 1978

5% Deta;led 3011 Survey of elpht proposed rice schemes,
Northern and Luapula Provinces 1978
By J. Slgrdal




, E |

G

‘Copies of this soil map may be obtained from Department of Agriculture, Land Use Branch, PO. Box Rw 29).Lusaka
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ARABLE LAND

Good arable land
(Nolimitations)

Moderately good arable land
(Limitations as below)

MARGINAL ARABLE LAND

€l =1
c2 S2
C3 S3
S41t
Gw
G

Poor arable land
( Limitations as below)

Very poor arable land
(Limitation t only )

GRAZING LAND

Winter grazing land

(Limitations w orw and asbelow)

Summer grazing land
(Limitations as below)

MAP COLOUR

Cl...Dark red
Sl...Light red

C2...Dark brown
S2...Light brown

C3...Dark yellow
S3...Light yellow

S4t. . Very light yellow

Gw...Blue green

G... Light green

LAND CLASSIFICATION LEGEND

...depth to limiting layer
...erosion w...wetness

..gravelly stony topsoil
...large termite mounds

..... rocks or irregular relief (a...alkali or salt)
s....slope (f....fertility)
1977

Survey by P.R.Woaode

UNSUITABLE LAND MAPCOLOUR

Permanently wet land Uw...Blue

UW | (Limitation...w only)

Other unsuitable land U...Purple
(Limitations as below)

LIMITATIONS APPLIED (Except to Cl.S.S4t.Uw)

t...texture heavy clay or deep sand

z...gravelly or stony subsoil

M.H.C

Copies of this soil map may be obtained from Deportment of Agriculture, Lond Use Branch, PO. Box RW 29! Lusaka
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