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TIr ons gi.ven in this report are thos-

time put-Taration,

They :illy codii:ied in the light of further :::.;1,a1edge

stage project.

The definitions employed and the presentation of the material in this docu-
ment do not imply the expression of any opinion whatsoever on the part ot
the Food and Agricultural Organization of the United Nations concerning
legal or constitutional status of any country, territosea area or co.:-
cerning the delimitation of frontiers.
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INTRODUCTION

This ceport is ba;eicallv a revised edition of the previously issued reporr
"Soil;;' 0';', Central District, Botswana" (Remmelzwaal, 198z4). The reat,on:.! Eor

updating are the following:

. A standard format for soils coeprs of the 1:250 000 reconna:
series of Botswana has been introduced.

Parts of the uid report wete transferred to gene
regional standard reconnaissance volumes,

Methods of land evaluation have changed and Lar,
available with the report.

Soil analytical data with the old report were Tcompi dn6 unrell`el
have since then been improved.

5. The general So il Legend and Soil CT siticalon hav een

pleted and now include correlation :cr;d

Legend.

Soil data storage has been standardized with the Botswana Soil DiAabat-,*
which includes an upgrading of all existing analyzed soil profiles.

The soil surveys for the tour presented sheets were carried out from 1080 ro
1983. The sheets were printed during 1984/85. The revision did not include
any new surveys, but some new data were incorporated.



St f C eions Id Recommendation

The r.2sults ot the Soil smwey Lard f(va;uatier, show that on!v
arad (1,:' SE Centr-71 hav marginal ,,:uitohrlity tot dry:,A3,' 'a mi.:;,,

these are round in the S,,,:owo, Shoshong ana Manalau70 atea:;

2 The Largor part of he sutveyed EILQ i un'tabL t drylanr''A

The more arid areas towards the Northeast alid also in the SCOAH
predominantly shallow and/or sandy soils, Only the river valeys lohich arc
partly water receiving have potuntial for dryland farmin

It is strongly recommended to evaluate land with respect to its suirab.7i1ty
for water harvesting. In particular very gently sloping pediments, 111hvi31
terraces and flats as well as upland depresions should he investi,lAted int.
more detail, and pilot areas should he sel,rted.

The results of the reconnaissance mapping should be consulted wheli malkig a
first selection of areas for irrigated agricul.tuto. The ongoing 9omi-
detailed surveys should he cntinued along the Limpopo rivor in d its

tributaries.

5, update of soil and ovalhation data for the F,otswana Soil Dat:abase
should be continued and extended to other atoas in crlor to fa,'ilitat:.e
countrywide comparison and evaluation of soil data, This i pecialt7 unpor.
tant as climatic conditiohs are marginal, and minor 'rfc.2reac,7.s in soil
properties may strongly influence suitability,

Soil chmical and physi(aI data are essentlal for soli characteri7at on and
evaluation. It is therefor.a recommended to make every effort to ertare ptsopor
functioning of the Laboratory, and to make preparations for integration with
the new Agricultural Research Laboratory. which is Wahaed.

It is recommended ti' develop a more quantifie land evaluation syz,tem fot
application at scales of 1150 000 (semi-detailed) Ind latger, espe,ially tor
irrigated agriculture.
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N OF THE

.1 Location

The i s i+. -+Lh I L.z.L

, ) , L+)+AzsLtLiI+ tI 1 L -0,1
C' 1L,,! , ! o 0:1100 ' L'us1,9,

1,111111,1+,20 t t' L i 1 (1.1. 71.10 07 i'Ls-.1 ly1)1d:.1 ,

, the W0l>1 L tlt

area the following coordt,
. ,

" ., 01:7 Ì"
Li

1h,2 let i"11 /0 TVX 110 olv CC:

,,:d001:1CJi20* "1"t: , ti: hvz r+++ : ,

t ve ...aattp) LTh e tiAly Ls t_otz,z.,'n1.:+z - the C

Lict rct\,-elz1

1.1.2 Population

T1'1't a t , n 7.-;11 u r 2. :1 00.1_ t t h- on C.; o ! 9h ; L d eL h, ++

pn1-tC1 DI; tz`.. ';iz+,`, ON fjfinz.tr,t-,+ ;zt

:r4; I QC tA pro:tent titu 1)0 pLI 1,r4l 100 S .! ,2 L

'00LA11nl 100 f a L. Cu i1t0, 10,1 10.3\10rr...'d :0,0 9 ",-411" L.

000 VC,j C tL ,)j ". r Fi [AI aZ r:zz, Y, OWL 1"'

nett h t-lz/ 1.11,t,V,N1 Whet L t ti LiSIS C tii. L i

T.z011) 2.0T1 u :\aor_ytiv, tnJ Xga 1 District.5 si) on .1 SI 'Lz+zz

Y' ma I n tTho o r tito Bamangv H,1 ñh°

ma)otity, )1.ny o(cup:, tiw aica hottc,en Sowu - Ziata_Lapye LuI I

tawaponi;tt Yu-. area eaat ot Nal.a lapye - Pala pye and t.he e t.,/-T`L
ast ern pa r t arourId Bobonong ) in the soul het:r part the Bakwen t 1;nt -
at la are Lite ma jor tribe.; . The administrative c eut/,r of the st

Setowe ( 24 300) , wholea:; Matta 1 apyk. (20 000 ) and Pa.lapyu L U 00t; ) )

ma jor regi oual. cent e tart . That e are many othr,17 vi llage , mo0 of wl n

poptAla ti on of 500 000
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1.1.3 Commurations

idt tiani400.1
flìO J lLì'00(,10 Oi .,3) 11 ItavF- ,

oco :lultuLn1e Theie 1,0wetTel, 110 ,H1J1
,,lorcee or Ftancistovo, rel, is ou.Ly pcss4blo f,o5!
ot the mapped area

Railleay

A major railway runs north-south, throu Aahalapye and Palapye, conlak-ctilol

with Francistown and Zimbabwe in the north and,with Gaborore and bouth
the south. Branches from Serule to Selebi-Phikwe and Palapye to Mot.

coec' the southeast mining centers with the main une.

,

Main tarmac roads
The principal national highway runs south-north from Gaborone to Fran: town,

parallel to the railway. A major tarred road connects Serowe with Palapye
an extension to Orapa (via Paje, Mmashoro and :,etlhakano)

under construction. Another tarmac road connects Selebi-Phikwe, Sewlou- oTv.1
Bobonong with Serulc along the main highway.

Secoudany roads
Most ot the ialger villages are con7)ected with the principal highway via
upgraded secondary grave] roads. The main enes are:

Dikabeya (north of Palapye) - Sefopho
Palapye (10 km - Martino Drift (borde:' post)
Mahalapye - Makwate Parrs Halt (barder post), and a
junction connecting with Mschaneng and Tuli B'L-7.ck
Mahalapye - Kalamare
Mahalapyo - Shoshong
Sevurume river (just south of) - Tuli Block (Duffels Driït)
Dibete - Mookane Maphashalala, and connecting with Buffels Dri

are:

Tuli Block Black Line, running parallel to the Limpopc' river, connecting
Maphashalala, Makwace, Machaneng, Sherwood, Zanzibar (border po
Baines drift (border post) and Ponts Drift (border post).
Sefophe - Tsetsejwe - Zanzibar

- N'anatlala - Lerala, connectin6 with Martins Drift.

Other roadn
There are numerous other roads and tracks, of which many trafficable. Some of
the major ones to the west follow cordon Cences: Dibete - Lephephe, -

Makoba (via Thabala) and Serule - Tlalamabele. Many oi Che important , Ltui
T.nads inter connecting villages ave improved unt:!er labonc jetene,ive v,-1
project:., as e. g. the road from Serowe to hogorosi, Tbaboir, and P;u:i
connecting with Sho,» and Kalamare.

6



1.2 CLIMATE

1.2.1 Atmospheric

Introduction

The climate ct- 7otLwana with hot and rcH,i: 1

aud (nd cool ` Pnil C f ,; I ,

Bc c i p r ntcJ Dy Enalo:ta 1 frLfl WLL i i th- ,oH,,Hhy '

ace ci,,riyeu. Fot iJjuuai ot,,tenc,

ano t,ims

The climatic conditions in Botswana are mainly controlled by tho 'prson of a

subtropical high ptessure belt a_nttcyelone) situated east w t itìi T1H-

belt induces a genraL downward movement of ai :;ses resulttnr; in strthie

mospheric conditions with generally low, errata ainfall

In summer, the Intertropical C tgence Zone (I.T.C.Z.) moves south ovor
bia, ivfluencing the climate in the northern part of t,,e country, Whoro
highest mean annual rainfall is recorded.

In tito southern half of Bottswaha the stimme iuituunL0,, ant-

cyclone , which are positioned over the Atlanti», old Iricit,-,n

The relative.ty high vainfall AV rkt7, daE,tectl lJrL. H Lwí 1)v
oE utt,table wflo ,

rircrcycLO[Jr` OV(' rhx,

subn,ideuye or dt ir ovoc Llic south wo!:.t1,xT 1,a) OL uotn-,
low rinfall.

Except for the extreme north, where the I.T.C.Z. has itt
fall is received from local convection showers, which are
in time and space.

.itmary of the climatic data of the iiynoptin sta H Mc,b;t,J,pyc-,

1.1. Rainfall data of other selectod .ttationn 6vou

Precipitation

:Titan is between 300 and 500mm in ,-he surYeve,, area a,t to.

both the west (Kalaharit and the east (Limpopo, Tbe3e is a :ar0,- vAILIzto;
in annual totaic and seasonal distribution. IT:- r4ay r; H"

siderably over short distances, which is Lille to the fact tIm r o in falls

in short and heavy showers, Apart Erom th(- high77 ,!rnttic'
precipitatio:(0 effective rainfolJ for crol,s s aHo i -d L oil ,

occurrence of early and late rain, -inci the high pot,>n; p
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Temperature

:no.--4n monthly maximum tempera tuve. L rtlIyì t t

2 Z"''') Cti lut t t o in shmmei, uhe 111.?elli monthly lit tiIllil i-rom .

Tempeiaturi!. ,Jheinges 3ad All ,,.A,)11
iesaitinT, in ,o:y-;i1eable c1oviaL1ons tiom the mean H:?mpolithre m:1\
imum ,.e,.ordcUi t anaiapye it 4i±'C and manium

The avoiAg nnmbHr of days of air frost recorded at_ MahE:17,
but u g-:ound fros: Occurrence of frost is strunii Iclate6 tc tl.0 poo,

tion tuJ the landscape, Frost occurs moro f rquen u L L ,,lopri,,p;,:

Relative humtdity of the air

The mean monthly iüucs ot relative humidity are at a

period January - Marrh and at a minimum in the months of August Alhi SHiltem;,c1
Considecabie variations can he observed betwet,.n d anl nigh, Wh.t
humidity is genutally at i'_u; maximum tn the early morniaj, (5n Lz. Alt;w,1
73Z un March - Mahalapye) it rapidly decteases wLtJi uccea:An temp t1,(o,

and Teaches Its minimum in the late afternoon. (7Z Un August and 4,6'; in MAr,t,
- Mahalapye)

Evapotranspiration

The values of the potential evapotranspiration have beei. the

Pensar formula as suggested by SMEC (1987). The calculatedmean annual
foL Mahalapye i s 1,550 mm. Thc, mean monthly value:: :117t owe:,t in Juu
per day); the highest montnly values occur in DecE!mh,',1 MM iwr day).
annual. variability- compared to rainfall is relatively yclv small,

1.2.2 Soil Climate

Soil Temperature

AvaiiabLe data for Gaborone, ,);npar:,,ble tn ronditionF; in Central DiLii i,
show ttlat soil temperatures, both under hare sorl'i :ind whirl Jlort

cover, are higher_ than air temper:Antes th:oughout the vear
Average differences at 2cm depth are 5°C, and at 60cm 0)C. Vws.e kiffouonc,'
vary over the year, being largest i.

The difference between maximum air and snfl t omno o tu aro 7,17Tot. m 2, w

depth, Lrom 15°C lk winter to '7°..; ii summei, in exttc&J, ,2ases 1. 1k t,tqapeLAtr,
of rn surface soil layer may be over 60°C.

9



Soil temperature regime

r tt '.1 t 1' 5 t 0t," .E ata 3E. t t cl, , k."'uLfH
0; , 11 OH' ti'.1tat. ita Ut,t, ,,t101

1 .1" t1;, ,50ca a 't I E . EEO gE t ti i EEEE E

0, t, t;te,t, r ca:rue 1, do!, loJt
'41 1/77pexth:,:

Soil moisture regime

Th '0: ,(er]oto togOJr, J -fitnenti r kv 1ho

l'a\enoNo drin ani as 'ac''tt ipoItant tu ttlio ,-)tr:rThit7,t\s

r,OiJ :t t 30 reprmt, , a i d r cod aqu.,- irilernre regtmet Fire dertnee
in io.1.1 St.at'!, !Q;';\ t;lari,...;:fi,,,ttlow: te_ Bot.o,,, tna weic

g,iven by V. Wambekf, 1,1962) and S S L,

the mon anua 'tt temperatre aa2»j's: or nighec, the detinirlati of at
¡Astir' maL'atute regimu ,eaU7, as tel_ows. the soil moistuie concial seocien in
the ustie tegime ìa dry In some or all partF toi 90 or more cumulative lays in

yearl Ba t the moistate vontto4 seOlon i a moist in J,ome pact YOI more
titi I3Y inmulative dart et it ,'entinueusiy moist in :iome part.s ter at

least q0 van-;ecutive SoiL Taxonomy gives approximate L imita tal the
mete;tuto ccoarol sort rat t bet4ecr 10 and 30 cm if tite partiele- a tze t I a:or is

ine leamv 'o exteadang to 21, and uai.m depth it coacso loamy and to 30
Jac) ciOcm dootL ir "21.,e bcuhdaries of the control section are the depths

H dry (trelit;iere-, tata, Out not air dry) soil mojsra,ned bY

75mm of water win.,n hourt k,exclu,rve of catrk,r, ,

P1u, hannrt,t-y -hrtwoon tie" ostic anù aridJL moi,;ure glirt detivr-ri at the
wnerc the !.'; 11 moiStnte contrail !rectton 1,3 molist ja 3ort, part is') move

tONli 180 onmularive er at ,7-:orniecutive days (ar.nuai eoil i_ompelatnie
betug hIgher I 1' au arldjc moisture regime

At the end of the dtv period the soils 171 Central District navirT normal
H:ai)tiAge 000dUiens arc .emplete1,v Ot7, Average r aras in September and

wilJ only patt above the control seion. lu Or( (°,',7!toi!,t;

Pir' r'.onrtei ,,-,ction will ct moistened in NovembeT and wrl,
tteir.t lor tkai t tont !anger,

r,o1 E Taxollotm 'ct rill -it ion' p !14 s at t ta i k,-Itztc I
2 ttOii, t t r r' ,t i. 1 no r t5 of t. he con t rot, set: t itari t rcc J

ol evaperranpirat.ian, tC eas,_ iiotwana this went6 tah., 4-0 weekr In LLe
pctiod November te 5ebrnaty (Tal,lc 1.]). How4vor, in view ot tire hiwr pet-a,r

cv:Ipotran,pirarien relation re the 7reolprtatien, moro t tiuTe
rtweave wlli tic ir, the OLY.I. Of Ig)&ln

A.Htl 01 11001 3 week. -, dau.ttn-r che reeinr' :2eason5 rner 2o.N MO!-H,,111,'P

sect.106 nata compietelY try, tt zlhetiLd pe 110Led tf'dt
W,,19t he :onardere,i1 uncel the normai native, vog,rtnr.Leo,

s',' (.t jriclICR+ e..1 OW precipi tat IOU records, t ,),J

the ,wuihein, western and central pai.ts of the investto,ated ates, bnf mr:t
prorylbv tiCri 1010 oat of ten. lc:, r11,b major ,'rJ=
ra.;.pkLf USt1C moldre .regt;te, i a applicable.

10



Tr, .1 t. \11-h .62111.1.-1, I 1» / L Lk.1;1 t. t11,',
1-)C- Oa"y.!T.". .L1 F.1./.." 111.1°,e 1r, 1", 111 OP.)/ 1 ' I

;111'i a511".1,` J` t. 'rttz

;tut, - sell
air!' t 1'./L111, .1,1 :m.11 "C' CH"'k ir '

1,101 V,'"r ,sr / ": a L tdia. "1." tt16,t it S t'1:1

the north eastern area.

1.2. -C ic Zones

Ac limatic Zones Of Botswana

L.,:._der to assess cli a e for arable farming, the c.071,,,T-.
periods is applied Thu analysis ws carried out Tv tlie 4
Meteorolugicai Servicios in clw,e w[t.'i the

(Damhc 1.087).

The caloulation of the growing peCiod is based ou a water halanee mole],
compares preelpitaijon with che potentia evapotianspitat.on Jtt k lt Th,
growing pet fed ls defined Lis t h e pi mO Lt. days oui.inz:,I yeat

year) when precipitan ex,-!oed poLeatial pla,, 1

peL L ed iequired te evapottanspiie an assumed i0Omm t toT hom
precipitation, or less, it 1105 availAbie, stored in tne
period when precipitation exce,, tnII potenTial e,,,,,,2Lr,'hQpil,a¢1,,,h ,;e
as f.he humid perio,i, The vowiug sea son _is equal to the cr;

period if one g!:-.ow;,ne, porLod oceut t-Jic i teugth ,nr t I.r.
whou z.wn or mete r owmtpperlo pies ihe Tt.):111)el J,v,

Fnr t:te thc gvowing L tttJ , '1U5 weL

r_tonst 3pci I] j rti1 with '

of eaYll pe wa 1-,y 1:6 u /,` T'

t;i1L-00 'LO StilY per iLtl, , tt1L1,) odu rtug the Lt t 1 uen e s t t t Fitt

raiitt' L'ovents. Th.- potential evporlan,ptition Ti L0.^.0,
-Lug the Penman,LmLL adopte(Z r u F i swan cowritlev.
TAhlts

As the rainfall in Botswana is very erratic and Ligh.0,, tiom
year tlie use of mean figuLos is enerally not appropriat,? as pzcl,lhillti.e!
actual ocurr ence nap be low ThCL eton u :i'ieqaency Jaalyri of !-.1.owL:,

season lengths was done. The results form the 'oasis time z I imatic,
difft?conti,ition, (.ombined with The numl)ei k):: dry vhiv:- fre4on,y 11

length of the 7.uml.1

Figure la ,lepftts the agro-clima -zone-J of Bw.7swana.
Agro-:12radt as transi
are .:;.E..en the nolt.h(,tr, bcir intluou(eJ f T and th(
eastet lt, thi,z ,HfLueu,o

11
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Coi on agro-climatic zones with soil oisture res
- 1 the '

nStft " t S 1,1- t5»- t

frisuriko, in tto,- laticscape than i,.

Yah Via-verer,, i08 mo e

..us,itc/aridic and aridiciustic)

Most of: the dgr. Ilmatt.c t as represented -an

coLlato,-4. with t e L moisture tegimes,The duratiJn et tio, of
indicat-,es ah ustic ¿unes 4 ani » t uL,

responding with an aquic moisture regime.

-ciSmaidc r4uu ' Is cleacl' J it Lalh,t,"!ti611,11 ,

avo:ahc hur;:ouxt,Itu tk'umo,'

th,1i y ,
, el ^

f . '
(,h,a ,1 Lan oe 4

7onoo and moHttiLi-:
00L'4 LII !l5gi1tciat44-, and th,, letigrti 'f Ltvo moksi
amount u;'. '.5cm rain monthLy is compdrahlo tu pu, heca,lutt
abw_a ha2,,t tho PET ot 50mm per .indicat'Lng thu oi
period The average duration ol the igru -e Limat le zcue 2Lt 90 te
frequency is 7.5 or mor t., which is within the requitowcgo ct 6 -,'ent 0ut
ter usrl',

The correlation betwien .7.ono 7 and nst].:, cec,rls

not S or» ihr rate the findings of Van Wambeke (l982 a!it 1)1,,ho -

momeo, : cousideLed as (rude and ptovisionai, aha ts,
a',7tudl '3u11 moisturt,-' mohitoring For shailow anatol ,may
coi-:at(on with ,o12 moisture 1;3 coni,iderud molt ,IpplopLile,

The geuoral corr.31ation presently used is as follows:
agro-climatic rones L - ustic
agro-climatic zones 2 - ustic to aridic
agro-climatic zones 3 - aridic to ustic
agro-climatic zones 4 - aridic
agro-climatic zones 5 - aridic

13



1.3 GEOLOGY

1.3.1 Stratigraphy and ho o

did S'ssisisI ; PY in the PP '/-r1 hardveld
I t; , Lcial ts in

;);11,;,;',

I I
;y;J5t5++ ; )1, 1

5T111'1° 01, :,1 rttt. 't` Iii1Hi' 't',' t ttt' "t111

Vk ' C httt1 11:i , it, h °(,it ['hot ) - p ci ip,1¡ ; ; t'l
:.Fl t nt er 10, ';;; ti inrit 1,r

,f Bot 1.)0i1i1) tmerl

Systematic gef)logical survoy ft easr.ern Betcwan hat to:lilted. in

mapr at a scale of 1;./M.00(.1, Pecen: quarter dE;gr:-..: !rhrrets publiTH the

GeologicaJ Survey Departmeur are.
222' B r-4r1e1- t 227e A Bains DLitt
``2Yal C Moijahan%, Moftgware Hills, 222' aLr.Irve 2227 D Moeng,

22.2C Zanzi [rar.

232e A Yod!, be ! frag ,2e B Maha La pye 232" _4, Macho norw , 2327 B Chadibe

Rocks rr,- the Basement con' ''''r Drra-mi nap , with sedimentar-' rocks cf the

pv,' 5(71,! K°1.° (to ;;;',11,`rL1) i t. Faall

:7( 'tho d 1,7t t rt 7:1-71; "3i apv- o 41o7H 711° ) ° t

1,1*:CY j f. he S't).,-`1,i (110

h , ;S e ; l'1071 rt t' ; ;^,r; ,;;.14]Ci;;,
;1. I/1 ;; t :++0! >11`,J01) i t+,` r Fr,,1 .1 ctt,'',.+11

07,`I ";',rer! tLI Ir11,0 FM 31' SO 1 ''JI ",,3UClILr

use(' o a major 0i-Fr',:erentia: :iter,or.
Chapt

The Basement Complex of met.,,toorphic and granitold rw7kt
cf Archeau and Earl- Protorozoi,2 age Early and Ma.,_Idle Precamr)L1011),

Le(,toni oyents, mainly chara,...teri:red fy foldLnP,. ;7vcnt, ot
motamorphsm durine, the Arehean anA Ear:11/ Proteroyotr- 1,a ve Peen lit"ortn.te(°

Subsequent cectonism is aidinlv reqtricted ro faultiur an6 oy.teud,i: to

Karoo Tlerioi,

The Sec istleutaLy rrjrc r theW4±-0,4,7,7!-10,r7 ,

t ; V" a ¡It ; 0+; :IV 1,0 t, tira-a, ;'."; .0;1 1 ; ,` ;00 +1 :

rrt tat h t ;kW -I1}'51or,7., eu ci gtr 1."; 2 .1 h 't ;

t h PO ,11)"0 :;,r;V:11+ t
I (.:i1.0,°11C:11`) r "'Or t

'rt:rirsr:ri,rL`,;:'`,7`J. a, t ti t 11'' tint. 4 0

dal .1.01 Cal:IVY,' í 'rah Ir L. L;, , ,;`.1:01,',1)S ;Zr], I
iht :tat 11',r col) t.; ,t,1-ítt, ';; t' t

010 ". ;.; !it; a cluntri. 0,1, 1-",' ,t+1 t' "°1!1, , J t

00", 1 t 1,111a111,Irt- ,7.7 ! t r !!!cn! vr,n ,
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Dolerte Sheets
ri

!AIL_
L2)

1 11

visions ark:"

A ,_:ompi1dtion

the oldeifo
recent supert

Aeolian

r !Ink 1.1r1 lt1,2

matrti-, !las heee 10,;orkey

.he

; (TO

1k.) T.L"' Thc

t'

The iormations of the Karon Supergroup
fec gn1d ir Afi ia (Stotmlpslig,

no Longo, itid1i cn tkc LCtflt co1ogik

The pptr Karoo s characterized by two well
formation 1:-. the youngest sedimentar y Karoo
Sandstone.

tho hatdvel,,'

in a t.t:',1",.

15

:!,ndicated ln a consistent wa\ )!

Karoo stratigraphy is ni-er ia tablo
ations ato poorly exposed and are oiH,n
tal deposits. The formation of the Lowey

sien o! sandstone, grits, siltstones, shales, mudstonos, o

ag strata.

Kalaharl beds are ,.oasolidated and unconsolidated sedi,,
Quatecnnry age whic,h consist s of mainly :7.31c7,, r iTrote:,z,

and allmial deposits. Their thickness is over 2n1)lq 11 the Ge!ltra K,lahhci

but strw:a are thinner towards the East. Aeolian alatiati sands aLe hotmal:

found at the surface.

Coal expUtitod at the Murupule dol

exposed
fotmat:

The on 1 y tTttnger rocks of the Karoo are the Stormberg
Out ir,(Lt)trotated ntn Drakensherg Lava stage), whk,, domiurte th,

graphy n t-a Hr owe Mrimsnoro and 3obouong, They un,,L!,e
the F-itaoat sirHa between Lephepe, Serowr and Makgaaik,,adi ft-!tnt

Other Quaternary Sediments ctni5t of a vati°t ti tlHvH1
deposi t The ni-4ture of the alluvlum Ls usually rol

.1m
lo Cho ,Ic)(p.:(0,, ,f

11,Jt this may also depend OP the tnpogr!
neat lia3alt,, and dolerites (Serowe, Ia cc t oil o' 7 ;LP/ ' 0:t

quite strong sandy component, The u tctxrrence ut tlcrete is vol:te!,1
occurienre of ro.L: types which are relative (t

alsG A tavorabie topography, wh,,,,fe there
supply ware: and evaporation tPtìJs 1 4e17

general).

'

1L 'fi t,17-.T1,

dot always
he new

plora t )11'3 r areas may result in the opening

if, a ver!,,- weli s(-c76 sloollAo
and tokogniaahle The g rain s o(Iii.strihlt7j,oc; 111,7 1 ts.Cti

sandti L.1).e ,- 137e7n -ind northern pArts of the Kalahr.,.



Drainage of the sandveld

The aLt1itrie,rt3y t et,»

tile 11/41a. lt.g ,

d'tn.r1; Lepr1 Jra
hardvold the M3

ges

±;.1.ter Resources

)(1rce S Ji ,::11" e

Lace water 1 f.;-,1.n," t, l,fele- 1,tet;:ott 0 I)1 1

aundwater or undetg round wa te!' L RI 1 Ct t--` 'a , ' A 1 Ut i I_ ,' Lì capii `,,,,k- I m.,k'l tae 7 wat e: '1,rt1 , 'Ii 1Ltt Pu ..la Alta, e v
A,x r ).,:l.).1 t ;le e

wate Vs in thE.

ZinCi 1{,
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eV
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110t 118.V d w('_ieastot-,1 parr

Ther arc whIN' aI CW t i. ceL Piad t ewei a L., ijitc:

ikltadt paw', of wh. r ivei

"Mid C I °tine/ \ 4 ';',,)U 80.0 -

cl st 'k
"AR»:

;

Natural springs, ;)01.1qt,
7 ottlid t /7 '

Lt1 ';'StIVetletle
Bohirwt1 L,tee at LìCIEdthl ftwo,tt loa ,

MotrT,o.;.onit Lapd,

Water from rivers in flow.
1 itV:7

oxt
Water from sane. budiee
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L. 4 v, .1 ',I.,JS, ,

a', r PTA 1; 4.!S WC :se od

;::*; Len:, "Fly:, \SO"' 4 s' (444,46 4A,

Supergroup Grour
Ltol.mbel4

Lava

l)

KAROO

Ecca

Dwyka

P,"11.r:

Lot sane

Selika
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WaterLe erentiated W sandstone,shale,
siltstone, grit S4( S)

more than one lithological series distinguished

LIthciov Soil Unit
ha' LLH
J.ine,gra.ind sand
(Cave S (S5)

siltstone,mudstone
mudstone, shale,
siltston
sandstone, grit, S

shale, coal seams
coarse sandstone, S4(D,S)
arkosik Ftit
iine sAntit.orte S

sand.,;ton, shalv
conglometaLo,
limestt
uppet quar
and shal (1.0

lower quatrz:iteand D:DrJ,3)

shale
greywacke,shilie,
quartzite

3ant-1:2 ALA3c
quartzlte, quart7,-

pebble conglomerate (S)

shale, sill-stone (D)

quartzite quartz -
pebble conglomerate

Formation Symboi
KL

Ntane Ks

. olotsane Kst
hdLala Km

unule Kg,Kc

Amotaka Kc"

Makoro pp K'

Kds

Pgl
Pgq

Shoshong Pgs

Pgg

P1

Pt*

Pm

Ps*



1.4 OMORPHOLOGY

1.4.1 Erosion Surfaces

1 , d. -10, 1.k t t O t,
tra:Hat-,:,1\roa LiL ,11,$

daL r'1"-1 _I'S H
t 11 p E: Th major pnrl ti tie? hardveld Lotaluty L.

undulating peneplaiu with sevecal r sups oi 5teei!
prCK:01,:')0S have sLo!aineTL rti.U1 t,L1/.+1,1t

procPs.ioLi. Fout dominant ero!.iion --2,urra!es ara j3awiu,r

1961, alter Jennings):

Pre-African Surface.
This highest surface is only tepresened by twmmlt )a!als over 1
above sea leval in the SE pait ot Boswana (outsLd.: tue mappe,;
This surface is thought to be pro-Terriacy

African Surface of Early Tertiary age
The most extensive area is the plateau covered v.
the escarpment forming the boundary hetween rrnd hardvetd. (21,c

highest altitude of 1250m above sea t..vel is found near Serowe Out,11,e(

near Serowe are slightly lower: SwaneriF Hill ii2.40r0, Lebt tLl,!210c!!,
Croupo of hills with partially tlat toN te th.L ,r,a111,t 1,1,°!,' .1! t

0:-op Mo3horlp, hills (top n?'lt), Mckoyai hul tc

kills t.op 1 770r7)

ni tir tto 1orn, buu usualiNi a,) ):)[
Turc .st.-odeu hills wirla lowt top levels.

Late Tertiary SurZace
TH_.; sut.-1-1c* CSVSt t itI5t. et tir,, ..f\cLuJiy,/'
MOLL' tcent arotion :,impono 1!,!!!

anout 1300 to 900m,

4 Quaternary Surface
This surface comprise the eastarr. hardvold tires aCt thred by ioc!oht phi--
cyclic eros ion of Limpopo river and triOdtaric J W kCnieh
Thun, , Lorsano, Mhalatswe and Bonwapitse ate the La6j,31 ono, Thai(' Lt, tui
SIPIIS boundaty with the Lat.', Tertialy sartaia -lo tho LHuh L,
usuaTlygrridual, and a large pact of w1,,it. ,41101,7--1 onkl :H 1H

L3r.o Tertiary Sur:ach LIL;01,r,'Hy
,1 ( cr,

'U,(1. L l'tl.1"1' tr 'CI
gcc re 5ï7.7,1, th.0 p.11, 1 1,

pOPC, t 'r LIt Yt,

o' .:n1-1(;»1,,,"
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Ldges and escarp

, t
s,01 c,;2J CL5( ,,tt! si1 L f Pi( " 4.

f^ ':,,-11,;fico¡ ).:lt .V0 t...t ow!!' ,

Ni(o ;riband or. La Lamsre :Ott" ci n...1 SI':

tht.. cToded Oc.'CU': N et ro....me

LnrKe hiliu and rldeit These h.e th.e omijor t3.teop!,-, of Inselbet L-0,0/
Sho!Afmr Tswupow2, Mokp.ware with

and flat tope, ahoat 200m AO0Ve te sur)ouhdilw, Lounity
Isoltted eeiell hills. There are numerous small hills, ot kopjes
Llbove the plallas They vry iu and geolorv, but occur mostly 'in

Basere.int complex.

Ind, ¡alleys

Valleys are those cf the Limpopo river and tributaries, which have inc:.seJ
mainly in the rocks of the basement complex. The valley bottom include
minor terraces and floodplains , whicb are often candy. Only the Limpopo
has in places a somewhat wider strip of recent alluvium, including hacA-
swamp areas Where possible, differentiation i9 made betweea floodplains
natural levees, backwamer; 9n0 letracc.

Uplands of the Basement complex

The granite(gtreise clic meet extensive unit within the central
letedveld pia i is ec3rdiTig e slope !uad erosion this peneplain is divided

ioeo

Slightly undtliating pIs1v wAth occn,sLonni 1,-cpje!;, Thi!. trp .1 cu 6

arf,a Lrom Mall:41.,Ipye to Maehinens, bu t: ztiso N, aud h. o! Prlacy!,
where it becomes moderately dissected.
Undql?.ting plainn with 'en¡lee. Thie more variable landscape
ic found Ln the centrol ttik Pslapy 31k,et. mill pa!;erils ace
associDtcd with tile rOCK ou.eciope,

PfeePetedpi ath. 0outs south of HulkgwaTe extending tu Ka.Lamaf,,

:And Mahalapyl,, This is the upp,,r clitcbmcalt ara of the MhaTat!7we

:10a th.! -kAT, u cornil su 1)iitteln i th the 2°L'i0f,au
tbe uplautl uenepl!

Pediment eloper*. S;mooth podlment slopes hair!: developed on glouite

st; at the toot ot Lart;er oocrops, w! tu o 'ec',, distinct. hrFak Ove

:ilope between rock iitd oelimt,r) ML tu occara,]:e it iv!ar Shoshca

(asociped with Shoshoh Kal.J.lapye

tina on the porthe,:l. Pliapyo

V»

20



Uplands of sedimentary rock

flatprise a variety of intermedi i the late: '1',.11;1r\

tatc.lacc, between Kalahari plateau aod the erofeJ socface of i.taTterhat

agP The superflLial deposits ai-e usually sandy, alto otven aecilatt
reworked.

Eroded ds o 1iai3ltjc rock

Thet,7 u two main.'urrences. The first is the L:; at Serowe
and in the zone associated with the sandveld escarpment, extending
Irregularly to the north. The secoud is the Lowrr Behonoug area,
affected by Quarternary erosion in the extreme NE,

Alluvial flats

Textures vary from sand to heavy clay, and are often relatc to '-±y

source of material. The major occurrenes ot alluvivl flats is coutined
to the upper catchment areas on high pa/ts of the hardveJd,
(Late Tertiary Surface). The textures . the deposits vary from sand Lo

clay, which relate to the sources cyF material. Most alluvium is found
in association with other sediments rocks. The major alluvial flats
are:

Serurume catchment This is basically a complex a

where extensive calcretisation has taken place, asoclarion
aeolian deposition.
Bonwapitse valley. The alluvial flats have theii widest development near
Shoshong, where the influx of weathering material from the dolerte htlls
has resulted in clayey deposits. Downstream tren te valle'' is coh'inoa
te a narrow channel running through sandy areas.
Lotsane syst . The main hranches ot the 1,otsane separated by r i se:
and low hills of mainly sedimentary roc, Three ma;or areas can be
distinguished: (1) the colluvio-alluvial slopes, nolth of te Mokt,twate
hills, with loamy to clayey deposits derived from t,andy, shaly
and granitic rocks, (2) the valley system south am': aorth of Serowe
with alternating sandy and clayey deposits, tren sandstones and hasatt.
respectively, and (3) the flats and valleys north alti north west of
Palapaye where the major sources are the chales of LUe Matepftepi blil6
and the basement complex in the north
Upper Motloutse system at 1#1 shoro The clayey alluvial flats derived
from basalt form the southern upper catchment ares -f the MooLloutce
rivet. Only a minor part occurs na the Serowe shoe', most J s tound ov
Letlhakane sheet.

The Kalahari sanaveld plateau

Although there is largr, variation or aeotian feaLure,t elsewher r i u thp
Kalahuri, the sandveld part kat the '',,r0we !(,)11 flit,
uniform and featureless,
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1 . 5 NATURAL VEGETATION

General Vegetation Structure

,tord 1' ¡,1111 04N t tt(Frn nnìl .1:.; )

Grassland - GrE subo bP woody species
Forbland - NeLbaceou$: planrs
ForeRt - Climax vegetat.an with 4 tacge nnmber tree ;1,1,1

shrub speCtes, tLe struLrure
distinct tree alid shrub layer, the clowh,, are
oveilapping (oniy in northern Bot.,zwanal

Woodland - Coni inuoun tee layer, CVOWIIP usitJlly no
Undetstotey may be present,

Shrubland - A continuous layer of shrub, crown are touching
Savanna - Discontinuous layer of trees and/or shrubs:

Th -Ina type is subdivided follows:

aavannz: - Scattered trees and shrubs, moderately dense.
Donse savanm, Spe,Aes approximat&y z4 few crown diamEfot n apart,

- Few i.qo...eted trees and abrubs.
Jr yn taVatui - Preomiu:Inriv t t s scatLered moderdtel del)so,
Pi'ncitec ,-:evanna Tr a pp rr ints C n r ew dtqmel-e?
()pee tren :,avanna - Few isolotea tu -t

- FToominurly ttiuts, scat:ere,i modorly Jonso
itootzo bntub sava:tua- th r srnt 4pproyi.mtel\ a fas- cceure filafr:otot

opfm skrob crIvanna- Few .H-:olated sl,tubs
Low siffuh sAvanua - Pr.odomruautl' tow shrubr, scattered moderate1Ne dese

1ow stoalt, savaun6- Low :;hrub ,IpproximattAy 3 few Lrown diFulwr,er, apart
Ope!t J(), savant:LI Fi-n' -Lsolared low shrul-:s

Trees are defined as: mr,stiN' sj.ngle stemmed species with a height of
than 3m

Shrubs are defined as:l'iotly mutti stemmed species with a height of
1-3r orid

hrubs as: Shrubs lower that lm

artn vc,!;etatimn t,ttiwtua,,

Thnobt--1 ;-7,t c L C h n 1 ui

sowhco+.ofe l'ocwarle ti e gt,-;01_Ç it;:`° 100!!, .
rvp- ;11a kli.,!j1Tuisned bC Ttmeerle,

sandvel 7...1.4:.e and shrub savanna

hardveld wodland and tree savanna
woodland on hill&
shrub savanna on clay and calcrete
riverinF woodland

These main .'27pes a abdivided into twenty-one vegetation types.

2,2



ov't,7 Z-12 el a: or .7.,k,./te. t w'nerr,, tkiktk ;!.ri-Lóttó '01","Lióti; OP- Lt ti ti
tet_tettl ,"ttó:L; tó,T; ta/Wirldortt'-td laud t:717,?at-, , rvik swp-, t

are Cott u tito 1.1 y d'JMi!Idt.,*td by encitki,ac hintt etf A; -;:ij tort
e Dit:hrostachys (Anerea, aod Col,phospermmt wooNneThe 't' ti''
fr,(1.Lon ,re L.7 f j fteF may r t.tlktr ,t
gfas-sland,.

An important y,Tetrirtor houudat:y

;41-Aels. t L wit 00t t h t taitse; t,t...(t-knAL1.-111L'e Wet, r t h." tIot t Lit? or

1\,..! t'IOrr-tftt di.°1",S VOL .-/ ti r i t ti cs 1.k,:s r

/WO , '1ga 1(1 ti t , ,k-ko to- tts.7

1 jt Ç i Co' ,--'t:t.tt , tó ó.; kt3to tt tr' t

tttrt"0: ttp, , rr t.t)t

I f tt ;ó;t'ti*tCo- tt t 1' ' '

C 1, 'IC, '1, V.` , ,

,10 1 ,'Th tt t 11`q"

wel dr121r.e0 sut] it 1lLW' tfrt01 `I t,t- \ ,1! CIO r," ,
ot tmqmoi, is a.sso,Aared with firn, 'criLtrek-.i poo:',\T L4 ett...Anoi'

N'Sor fhe tlorth r.A.Jto foo.b.! t iult P. t t ent-,
as woodi.ir,d or, the h.eacb c,outi. of 1-lie MA4,,Aadik4C.i

Whete mooane occots sand the pH i-., zismil!. high tt rn "high,

1.5.2 Vegetation types related to main mapping units

T .Liak°: fotms ,iseocciption of
the veget,t.tion of Eatert. Bots141m,.... in r.Aatton to tAb-,u pattcre.
A 7.1tc,dIfed 3rIkkfitf8c,mnnf, ,f0ot..1',-.1.,n type,

by TilsbcoJak,,, numbov or trot.! 1. Liqt,,t,
oba.itot'isio tot spoioiii. ebv-itoftient,,3 t;xt ót;tipa' ett!

T.:1J'Ibtt t f :Lc vi!,ct-o a t î 01 , ,`
tt,tk t 'of) k-tI P t;'; HOWe t., I,ttó ó,t. t'ó tl1, rArto 1`1.1 tiT,ó 17 ft-,tr t t

R. Hills and scarps with very shallow soils

WoodHod ch,ircYtociz.oct Tertit3A1,ALL3 Combretum apiculatum

gST23 s. _73 of-

C. Calcrete and other highly calcareous rocks

Shrub , ...-W3WJJ ituftir,:ck kfkt7N)

Is,01,7, , , 1,,

Co° ve`;

A. Alluvial deposits

,-t .,iA t' tt,r 1,ar
.rr; . t_tortz \to ort Lt, rr ""t1 111 ; L t t'ó t)t10 t

\!er, k t-,k r t".,C h .." no . e r t Irr t,,ó
r,t H, Ito t

V ti t -t :I ,1l OL; titittu L tI itt
tound.
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Two typical isions are:

(n ) Gra a a 1 and and open 13hrub avErnsiR on heavy clay soi 1 s

:tt 7 1. t4 t. and SI, tubs L Liar by
1. 1 yy..1 -f ;1_41 1..°,2 :11 ilY" if:7_3: ,

),,)t,, -.Tilt ,t2.1..t.cttit1).!)t) I r oi.rkt,n
-it 1 ',1" 0'4 '4\it°1-°4 i t nti L'4117, i!`).4' v L1)

[NOV/ 101 ,

(b) Kiverine wowklurLd
1.1ttt. ttet tint J.1 tn-2,t-t :ttlrettt-ot oui t-±! xttu'i

t ht, ttto.tt_ `t.`t t,(1t)en1 1 \ t.o-tt at. Ai

,t1 1, 1_1 , , Litthe,L

ndy sedimentary rocks (Sandveld)

JI U !) t J i ttt NI% "tt- 1:,n J. 3 tiat 7)

i1,° t,`1 1, '1.1 1 L 1 Y4. ',Ili,: ..11.-Tpo'i,1 .11.1 1(1 1 (1l L1l2,11 JJJ W.-% on
ttrttt,1.-t t tttco t-tnutitk,t-Ld ttt.:vantlo t. ) tty,t,

t. 11:0 01 ' , Lic 1, ltR 1"° 1"1 A 1 . A iY11,....1 4%' (0414, 14 Ca V e(4 F

RI .1 or t,--otnt,- , t. tt uyt ottu; 1.-atted tttattetin.t, Lt°' 11..-1)F1 L

1..1V,A. t ottme,. t.n L L°ArilLy`L Or' 1.- 5° 1 1111.1111 ttaopitote ft , 1.1.e.

LJ 0.r, ,11.,01,J,", \-11 110,', IL IJt 1.1\111 L 1.11

( a 1oad4ìaved LIne
t bo+no,,. 1 1 o :117 l't wt, r.oC, L1 "'-gei_ ott

,'71i, chat a by oi'ke 'y

1- J5 .W) ,.0,..)01(-111,,' 1y `,.1cluk 1)0,

r)1,(2 )!)111,4:1_ 4z.rj.... !'

t,)-Iont-tIttt LA] t Iii t Lttl ettt,

)11. tt1J t r.tttt:;:t' tt "Lit t J nr, \I I, , 1,1 in I 11,11- 1t1,ti I t i , ;

E.8 JtuI ' Alie , Li

Vs, 'sts'Itl» ' Jí t IL t Lf
.r (1, u 11-2 tit :1( P.s Iii trt.ttltt st,

ettt tot t.tot)t ii1,L5t 411'1.4?41 t YU:14-, /WO

Pt' ULLt -f
"rpr-,Tntnal,te C :.rkc it LL1UnJ1Ii ly a), t. t-toom).t,i1oi
tttnI it) t, -titt(1,,t , , (7 1\' Jt rì'JLi tul i)C1 Uri: 3 it° 1 IL

t 1.1' 0' 1, .1 1 , t/1-1,11.'1.1 1 1 C-1 .' t 15 \ 1.YA1 [7,1 ,1,t1th,i, ...;;Yy 1 1.

cloilu rrci t-Kaa t t r; 'tort -a, tto,
,9 1, t 11/ 1),,° I ° 4.'4! 1 /14, 'ni1t t V 4°,1°,..4''qME ..441,°'

vic0,1] °-1.111. '1,, 9 tt 4 4' t°, rt°, t°2.1,1.tt t KA_ °,1

(.1 t y 1..- 1 y. i t-Ut t 11..1,,t AY 'S,' .1i V(1 111 1 01.Y1 , Y I 1'11 °

s'2';`,Lt
kr: ° 7 p HI', 1,_,0^,; 1- 1,

°'1 1 11 10.1.1; 1J n 1-:'1 1 Y.1 -`1'°' 1 1' t -1,1 1 1 YSt 1. 0, y kY1. 111-1

°Y,11 "Y.t t.i°111',' t .1 1°Y.- t C I 1,0 t

t,ti iittu for+-"rit0
tolto., 1y od1./- L1' 111°.111 . 1 J. .°1L '

' ... -
" 1 LI 71.",LL) 111 1.2:1 .1I"22_,.

)1i"5 d", s ," ts,
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G Granite and gneiss (acid

A di % an he made th ,:al class c

¡In

v -

V1, ,

6

v
vvh. t

v r,L.1, Ykk \ 1.1 v,

Cl 113 r ° 'I CC`,.77 ,tt° t,7 t7771,7° 7

V71Tivv1.11avt OS' Skri: CI; ", I ;,, ..11...;A ,'; - VvvV

'L\ OY1 coarse, 4and,y acid e(t11.s

T".1 `'1111 `0,' 01H ' 1
'00-WIt CLC'

Basic rocks (mainly basalt and dolerte

To tY Athern dolerit ,' 0,'m a, 00,0

3 s, AC 1. l S ,)0,7 t. CI ;717,21, :7 '7, I t2t1°17. I L...7:7 t. tt.ttt

f.7,`"7ttit"trti 71,71 t VI": tt-kr!.- ,";.° t r o r n r;,`,.71 1-,,tr at,
, H°7`, It 1 ti.t4 tttt p

L'It 10 ,-10,1 ha 3'A t 0, 1000000a, ra- ma
p,' r LCILILI lo00,:010 T,,400, 1 al30 ",t- 7 on

r t

ne-texturei imentary

as! °

'7 ,1(7t,',7 ;72,7 , ,t777°,, t't L `::°7 , ttj°, .° tt

77, 7" t.t `, t5? i° 7.77',7°7.7. ttt, , 1,,,CC T.,
"H ISI\"'S S r,',7t7177°17 ,7,". tLH,.st7,777..,777, °"tt '/ 7:7 ,77t, v 'yvv

sIn 1H ;101 '° 77 It t7,,t , 1,7.7 1'' 770t1.7,'

7trá, r''',r2z.1.1,i,,1I SE,i,,z D,1 LLSS
7,7"t ":tt710, , tt tt'rt

1 . 6 LAND USE

are systems

_ceur

o'

T!,:",.¡R'. °,.110 110 rl SS

4°kfl-
hI.l
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1.6.2 Malor land use types
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2.1 4.10.4.4.P.0.A0ka1k%

2.1.1 Previous Investigations
fl, Ó Ó

Ó ÓÓ Ó p

Ó; ÓÓ IókÓ' Ó 'Óó Ó lÓi

t ot fifi, I toC` o hCi
the boihuaritaa.k kol.s Uy cle
US I (1).:, n eoty vrsLrn Of the IA)r'L-Ai1 r.ctc r Cko 1

1fi.catior.1, The man is provisional and very simpie, sc,-$L- to 1,r, 0,h,

Seven ma:trl groups were distinguished, with a subdivision haset: en ,eoLog7

some soil'-2haracterittriost LithosoLs. Desert Soil Sut DeseTt Yowl:
Soiloh fairly recent material, CalcimorphJ,: non ;11uYLil IrurruYou,.
Tropical Soils and Haiomorphic, (100)
resources survey of Easter:1 BeThuanalaud hut piesen:od erl somc

formation on soils, without description or maps, They ,Adopted the r.,.11wept.
van Straten and d,-.7 Beet,

A detailed soiL ciassific.ation system was d,weloped ,InLtng tire cuivoy
iu eastern Botswana, where it was apFC.ie,1 tu

along tho main r)..veis (Mitchell, 197o), Thf. bas4c 0' 'i ol;

were adopted trom t.he '.:Lassificat.ton of tho 7odes.,a

(Thnmc,00 1965 sek also the Im7or edition by Thomr,,,t 311U Purv,
This :-ytem has a pclogenect.c concept eimilat to lhjt, r'rt lc.te,',A,c,-
Pndologit.al Serviceh which served in a oasis for the : Co0 4r 1 01,w

;d'Hoott, Lq('), Wtchell (-1stiuguishe6 thEei
into f..ve

Weakly developed soils 1. F.egosols

2. LithosoLs
Calcimorphic soils 3. VectIods

4. Siallttic
Kaolinitic soils 5. Fersial]

The dierinctlon hotwee.i tIte calcimorphik:: and kaoL,-.1,
ót\

leact.:!nv 'he kaohnirlc lea,thad and co., H

r r hor. ro,'o J Tfió" Tbc p,rou'us o e f ut suOU', L-,u1
dcscr'ot. it coto

I I C1,r r h. 1

'

;III°, 'r r aith, ir r

' ' 11-1

Ó r
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tt 11 1 it I 1 q

, hl
1,W ,Lh1 t

IL +4 rd'h 1,0

rrr,,,r1 ,tr
fs 1i1H'

",',1,1 preo ' i S

d Lit I L Ls L 1.3.1^(L L I L

i,) i t ti i. I'1mit. itv S
J L L II L ii botsieorina /10(' I Cii 16'

¡,Af) oF 17n., 11. Clap o Lho a I, 1

IliCat. Repol heel: rnodu( e(i
t ILdL LflL ;1(."8)., Venem and Breyor Dala Ii íd st 1.)Y

Vol' IO no01)(7):.)-14 rA, the je' 11;9 \r": 131301 tlic 1r o a Lo(i j
P,o1 (1.Ln ne.1)017tF, 01-1 t zne ?'":\() Sr)

F o t im Ludo (19P , Rernnv:I.zwla i J 98.4 ) , P einmel."." 5.)nd

) , Rdeb9fe,e-o, 1.985) and 5ae r. 1 (19P 7

2.1.2 Soil Forming Factors

roJi t Sidi)t),A t311-Gr: a strut-IQ., t ex:L.1AT al tho
't ,k , L L LI tiOl? t to9 t 0'10 uii t ±)t 1111_10 LO Par ent

,± t±o-, f 1.1 O's.' r. , 15:a n.LI 0+ I t
11 r t ey 41' f. 011.: .1C' !".; I) ; .

¿ O ' I..t,44,0,t.,,"ss L",, t

; )1(0, a r 'no- 1.),1"D s F/ 1,1 :r trrt,/

"rt:Srt..,:tci ;it,d as,, 11, rq:, ;ire I 155, '11±1.111.±, ±I i,k"

;00 1 ,1111,°,05," ;,311 L1:0 IL Vto/ 13CPCr i i t (..1" the rrr'Prtri , 0110
ht,C, 1 per.IId ci i rJ ilL il L / 2\ntr'n. i CP; 'Sir,' 1 0". "rn i I 1./,'," t

ryrrjr,ozwrrt- ":.01V I. Ai\ '
! L :r" 'r rr

,? pel .,/
cr. :I r:)01//1 s'' I 5/1. t .7, , 1 L k .

r I VtI c,t10.,ir.iLzt J,)i" Ut t -1, son 1,;c I rn)i rAt'!",:r r:1 tOr ;0.17
0 :1"r 10," frr," or', `rnr"I "."

Gr `), til,' neJ1 'Vt L "471.3A ^"1.1 ' + '.t" Ar.,:r/Pr-1" "
^,tt, h '4-, 0:C COI -;`

' ;11 .,10 a,q;'IsS S'"' Do, .Js ,h
d 1 'f"' 1 1 :")

I I ; d ,

A V' , n't t I

,11
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Soft powdery 1.j.v2
Signif canr: i'. anti±ie llws,. ..:.least few
t.CY,7e Z: 2 0 ' le.asr ,-)Wot t o',',oJ

Vertic properea
De 1,, o r, SeCti011 2.2.2

'tice of Olagnolic-
,

Leptoo.7.4
ho:

' R'7
' ;

a"U "t

se of ho

1974

Mc rizon
,n 2.2 .2

Depth of t ce.
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2.2.4 Soil Taxonomy

Th-
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'L C

2.3 SOIL LEGEND

2. agend Construction

The I [111X'..(

Mal n ts
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on parent material and rock. The

e Of the superficial
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A3 ;

o ,

t.t2r. ; ttt`t`,", rIt-t tottht (t.t)t. S
t'w.11-1c, rt,.1.); to -ex

l" 7

t L''
°lvt [.;;L t t u i. 1.1,-

. r ' tV). tH. `Ii s t

Cliarac t er Cs t L 011!), [IL 7,

ts s urz J'T tttith.ttttlq,lt tt t, lt%4.,t11. /`1.'1, LI 1'1,',

wetigt--; 71,:ttteci st," t'lL , t"tt ' it`tt t`t
Vegetal ion: t'",ivrint.,i t ;

;

etc,.

A4 FAO: Calcaric Caml-'-',77'.3 (1974)
61 tC.,-11 I -,.,t9.71titcittt:11t.``

ct,tthL',)tLì-

°ascription Kode t at el.v t' '

1J t d L t J L r»-Jy alL t

Topography: CI r.!', 1)11 t.3t

S ire : o v utv.,

Dccurrence ; o C .7`r t .1 "
r I I s'i i, r 'ts i.0 co.! A.2

*I) Vot r , Thr , hi= 7- r[i, LIT,1; t'' t''

a.rac x.eristi rP07.7.' tH I tt ,

fIC0 Ltt 1111'"' , r LA\ rde.r"," tI`tt

tne
Veg eta r ion: f I I,

1,r4,n. Litt t '\1t. `tr..

h tt- f\Irvt

A4a FAO: c'.:11,-",(

t
r,,

!.1' t

0.0, 0-1 it-1 0., 0',01t -0 0 '0,

' 7,` L1'2 t't
1:" tt,'

A4b FAO:
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A4d FAO : Calcic Cambisols (1974)

",,dopolgz",4 Ore' t". LL .33

'1+1'

FAO :

/,),,ttRcript:itut""9 ,; 1,`tuop ; 4).".^,

d,v,"°,1 u: t 1CrOW1) )n0.: 1' t

it¡/o117-01 J; is

0," ), \ Cu. ;

oi
1°,11,di ; 11, ' t, 3 I ' 3

tt tut ;q: 'In011"

Charact os'irAt h, -rtikt L J ko, i

'Tì h h ": J. Coqn ; IJ tiouqut."ti 4 c'' C4,, 4,0'

11.17... nO L,t

A6 FAO : J

I

",

,

°I.
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A7 FAO: oy sol , tl
t3tnt.11.,-

ST : "Aor L
Desctipt ion dc/o; t,),, L LI o

/.;1),
o, I 7 /;/, "t

/41"uv1,11/ tiCi zr.`, 1 0,3 CO ur 1;

Topography: "ivit
t!tghttyï

Occurrence 1L 'r.. ttL /c..ti L t th of/
S,-tr owc in aF r,oci t i en w_ L r t h Vi2-t 01 S 4 ,

r.har ac te ri s tic s Mods r a t t wIt t tt ;. loped
nottzon

Vegetation: Dense Col ol21-losr LtuLz.m s J./A (4'1:1 .

A8 FAO: Vertic Luvisols (1974
Vertic Luvisois (1q36

ST : Vertic Haplustalf
Description: Deep 17,-, very dtlep .3..alperft=ctly mtWocat-,!) y ol)

dazIc grayish t,1"'tfirl t;tddah sawk cl:tylo,tw to clay
Topography: FLIt tL genLly tu HctÌ1lr
Site: Normal co ra'.:9LvilT
Occurrence : Ve: y rLIJ ROL L. LL iori°I I LL L rtt/t N;

Chromic or Calcic Luvisols. e.g. in Shoshong area.

A9 FAO:
huvi:r-cis (J.9.8\

ST : Typic Haplw,talt-;

pt ion : p ¿r t' y p t. ! lL '

gt-iL,jr h.c. o )7,-- i ,sh jt OWL 11.1. t

Topography! Fi.:=1r ;,,ently
Site Norma! co sl,ghrk
Representative Profi1e7 MC, 6',/,

07curreace: ,crptic,r (.4ep';A,'"c*A-.1
hc u_ry 'r 1 () .1.1 Csqr, t ol/t,t hcs

/ tt'tt; V 1. At t: C ,s CA, t'( r ^

Cs;11A1,' ; (It .' A AL

C t ,

C:harat7tV't."N{C.,(",Si, Cr t s 'uss

u)st \ ' ,A'As ct r't-t''
r,`,2 r r'rtrr'', r r r, j

1",

H A 'LL err,t 2,r(: rr,!

'r rt, (r",;_ t"11) - '



A9b FAO: Calcic

,91

'

I

dark

brown

67 '; r,,
9 9 C

Topograpbr

A9c FAO: 9 ;r+



43

Alla FAO: Ferr j974)

5T
T)tt3crìpL ton t ftr,ir-711 0

1' c

Topography;
Stte; Normil
!tcpresentative P:olAte

Al2 FAO: Arenic Ferric Luvisols

ST : Aeonic i:anhaplic
Description: Moderar Linp
yollown;h Lod sarplv loAm2
Topography: Atmost flat r.o
Si te: Normal to slIg,htly re.2eiving

A13 FAO: Chromic Luvisols (1974)
Chromic Luvisol (196:'.)

ST x TypiciVitLo HapinslalCs, Typic Rhodus,talfs

Descriptioa, Moderate y deep to deep moderatcL)' )0,0.1 ro well drained
roug brown to dark sandy to sanOv cL.70.oam

Topography: Almost flat rc, unanlatilig

Site: normal to sli44,,htly rocoL-in

Occurrence: 7ft-:,i.'y CO[11:!lon f ,1! ,t n,!. r r C r /

r r L"r' L

Lito-LL

Cautracteritit tc.9 r ; h L'CI .1 3

Lo ;LutilsoILL., wiLh 'LL-)w LML '

r_r, rut, 01-. r' h' O.( 1, p--'1

VegettiLion% ,-ot(iv,tr t, too- L-1,o, L,
r ,S1 pArt, nt00L. r , cLL;:,, A ....1:1, ooy,

7:Lood.1,c)

A13a FAO: ,uvisols (1974)
ClItoILLL

5T, 1vi1%Lt,L014,

Dft4Cr, I p.i. L U'1 ^ " , h". .6

''`Oi/C)icr,raphy ; t

t,e C I;

Al 3_ -uvisols (1974)

ir

11

L



A14 FAO: t tc ,1! PoL'Il/.t

ti,ip.1 1,11'; ) , C,4*^3";

ST : $ t tit t

De8criptf..03 r ,1 «, 'LL V U t,' $

nt" ty. Lt.! t.r
Topog:'opily 7 V1,, y.t,t+t t i I tir
(tCi7 reit,-.:14 7 , )-va 't y 1 ey tt 017 t 7

1;0,i '1 I :3 t 'II Lit "70 (11C,

t h !-;;;$illek,1,,t3t: 1otti,,i par I US',(`,; '

tyIrjcsl liii t ht sanctveld attea
C',hrsracteri.ati es : too.tt,,1 1 woalz 01'1 aticì to,ct.h LI' --,1a, jc tratisit.i onai ¡no,
VegetationT 1/..1g -'i ';."i,. vc$:$;et.3.t. w.:tti Cr)1ç2phsit-,i'mur, rotto
ir t.h.c t.1, '7,0174t7li

A14a FAO: Ortfu.c. E.,) Ls (1q,,<t)
Itia 1.1 2. C. Lttv iLt 8t1)

ST : Aciu Harlur,tnJi.;
Descriptiorv A tt 're,.t.1-v to moderate.7

t_ o gray-) stt rrour,
Topography* Flat ti iittt l.' n:uitirig

te., norm? t $ Ltr,itt

Al5 FAO: Arenic
At - Ear ,9F

9.L

Def3rtpt,i.c..Tri 1$ t \-,..,t_ty

t , :02,1 tit j t; $.,,,Andt $01t)t, i o itivt tit

Topographyr 1H 't 1. t rtLtUtt 314-,
3j r Nottt[t! I

Al5a FAO: ,kItUt Ort.,11 ; !,c!;`,+ )

,`11 1 - I.: I Ily -.1eH

H)11 't 111_, 11).;It')pt,r H ,,,t, t e: : drz
11,1'1, .1 k r !):77'1," t',

ToT, r)tz, rapt; y 1

A16 FAO:

H

U111 ; 111 ; 1, Co ; ,

, 111 t1 1'1,', 1

1 ,

11)1,1t<1;,,,,", t , '11 11,
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A16a FAO:
,,L4 -, '44 IN t 444 44- , t,

-Nu:. r rikr, r

kt kt 1;3. k/DI 4,

Prt Ctt.t, ntt,k't rr r"
;4,J raN y 6 [

- oL k,01, o'

, tu4N.Thor L P.11.4,4u, r L

DCLLtJIL VL4L-4, SL \--4,1 4,Nk, ,LL yellow to red
1 t, lur

Topugt:--.rJvL rkrt N!-L4--L4N3,4

Sittl N LktUL

A17 FAO: t nr L r N,N4 ;
N -Nutn L

ST : n L r'iNuNt.u1N,L

-4444-4r-uf

L k4' ;444 uk'nu Ct t.

Sit,,e4t, 'L Ti i

''...to'uroLu' iC t

A18 FAO: Ft- Cr

t1,3, I-,

ST : 4,3 \

'JP t,N,N; pt. ä 7 '0', °.' y ,

vL' i A, .2 L

rotpograpii!,' -4tr , .44,4 `, ' _

'

A19 FAO: (1974)



A22a FAO: %%&;3;% 33..;13%%%

la a

las ,01 ,

S;;;;%O%;
N a a vl

, dt! .L L

Tb.751. 1.1 ad
Characteristics: 4-anO*3 to,m,3 c; IN g:J0,1d,;
lia0 r32Intive.:1Y L1LL CUC and 1:1±relenc%

and "rci. is colour only Tran!;1t.ional to 11,p111, '3',erosolLoS S 'Nil
Chromic and Eutric C»mI»i. rl s t Ai3

Vegetation: Savant %,;;ith ,Jomhrerum imOete ma AcacJa

A24a Arenic Eutric Fkuvisoi (1974)

31eyrc Atenoso1,3 (19B33
ST : Typic/Mollic Pmimaquents
Description: Very deep pootly Jtarnd white to dark grayish brown sands
to loamy sands
Topography: Flat 1311anno s)

Site: Receiving
Occurrence: Minar unit mostiy in nottnetv channels and sandy riverbeds,
liable to annuai tloo6ing,
Characteristics: Ke%.,?nt. channe3 depo!7i:_, without any soil formation
Vegetatlona one

A30 FAO: ,';aicic 3c;7-;
3.,tagnic Cat,aid,0!.5; ;19n

ST H,Thiaquerr3

Description: Deep to ve;
(5ia;). to clay

Topography: FI a»

Site: Jdightl\\
Occurrence: V('- ;d16,,)t

Oils;

reddish colour.

poorly to imperfectly drained very dark

46
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A36 FAO: LUVil 7

;

Df:rscription: tc 7 1,,,oc

hr,on to IL r r, v7 1II Lt. .
Topograpy: T tn gently °- '7tin6
Site; tio'IRA!
Occutremlet °»--Po;
0,:so:iatIon '41111 cdari

tL-Ots on ho Jowees and Calcic and T.
rackswamps.
Characteristics: Ve t. d p mo::'1,1Js roddisU ;o "AT1OV ir )110
viith relatively high otX:.

Vegetation: Riverine woodland or sanna. mu r i t t. tu,i ot 1110,
cultivation.

A39 FAO: Haplic Xerosols (1974)
Chromic/Eutric Cambisols (1988)

ST : Ustochreptic ";amborthids
Description: Deep moderately well to well dr rown to rec,
yellow sandy loams to sandy clay
Topography: Flat to gently uhdnlarin
Site: Normal
Occurrence: On lev-Is.es ;and t.'Lia,,es oe the Limp! 1;yrler:.

opresonted by, .437, Thmbisols, which ar.1 Too',Lly wth7:LA
aridiu zove,
Characteristics: The levee soils are ,-andy and 'very :qc `-he terrace

,:oc,-;tiv more cl.lyo; dk,,;T

Vegetation, '
t L tp,:n 4,IvIntlFt ,:)rh Llhl

r¡lit7111 a19.1, a , 1h' aLt r t ,t,i,

B SOILS ON BASIC IGNEOUS AND METAMORPHIC ROCKS

B1 FAO: Nut,ri.:' LLt:11.'
Eut.r.!.c Lepto;,ols,

.^17T

Defacription; V,,ry

'orow,1 ,olt 5rowr

Topography .o

,[te: ;';',AeJcitr.,.2,

Ocvarrersc.e!:

AnCk. Jol re 1,7" '

6,1;. aro 11c?

r',.bviract eri 0 / I
, [

" "

I

47



Blb FAO: H

;-.1/` "71 j"Y
!",'PT CV,"Tr°,

Deact-tptIone

B2 FAC T,tiv ocr
7;11 ,);»1 t 1 , Rhoct r

ST t Tm,..¡LoAj, Ph
Description,. tk_rorf r t r,ui.-1, of:U. t

qAud.y (dolt-r,tc; ),

Topography; AlEio, flat to
Si te! (HLght:,-,

L L "Ht' I, 1

el I
, "h

'ti. 1H L ool

Furic
ChatActertatics; .litRj...ar fl"C,,,11711:
mu t, r wealc ca?c.',LL: hortzoi T1-0- topoil ao ::;00)

Jan satld, As compn:ed r. s(...1.Ls or easalt.- th,

developed, text.ur,'s :lre more sandy, and (.-.:FC

Vegetation; Sevmunq o-. open savanna a vRriet; se, to,

B3 FAO: (Throlni( Luvisol (1(4,74

ChromIc Khoot C.nromiv Luvisols
S7 Typ]tinIt ;taplustalfs,

Descr1pLion: Lioeo 0lerate.\- we, :0 ve i, strong
sandt, loims

Topography! 'rid'. t InA01,1t10
Site, Normal. to IlgtIL1A, she:1tA,

B4 FAO: i r t

ChtomL-Thi,:lc ,m,Lsols
Sr ; Typi

Description: Modttvtely oeer modela(t-Ily w.iLAto vr:LI

,cddi.sh !wown f, red .3And, Y1avloam ;do1orAti-2ioialso wF.1

Topography: ALT,Nt4; LJat t undulating,
Site aotmaj to ntj.g111.1.,, shedqln

B5 FAO: , I '"

' 1 "

I
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B5a FAO: fiL r)In L Lfq.'; p
LUITL Lavis,1,;

ST : !t,ithlr

DescriotIon M,LI,)w to moc1=-.-

tr rrt it t C

Topograpy: bhdo1,-.L,ng to t

B6 FAO: Í1LI LuvLcols
L 1i alvisols

ST 4 Tvpic HAvidistaLfc
7,e:p fro6e, o, ,7 t to

I eiid r
J rT itird, J"rhi

poo. vph.y o -)

Represeucattve 00-,
Occurrence! Setooe add Mmtsnot0 ,-0;tT wj

Luvisols 1355J anU Eutric Reg0s01,
area in association with snal,ow soil oo cal,i0Lo ooLt",

Characteristics: Unit BO mosTly has weath0uod r;.<ok L'

lm from the surrac0, 56a nornAlly ','5C0J 01 has 0v0o roc',

'd) cm, C.-11ci,' horizons have Formed Lr FLIP t 6o( Jlnd ic0 Lly
weakly devrio,-)e(1 in the Serowe ares slrorwl- Ln t rThepe
Vegetation: Sal/Jnod with Acd,L,Id
mucronata, distuthed,

B6a FAO: t ti r i I t I r r h,
LL,111.,-,01,-' '

ST rHUiC
I thic L

Desc.rIption: Aallow to moderttof_v ,LYT,
reddisr brown ,:imyloam ,Oasalt

Topography: UntiuIating :o
;Ate! ('61ight.ty) sheddinr

B6c Xercrs'ot

HI t Lt 1:1Vj '7;,,`, 1. L., L

ST
Derict-17,0..ont' r.,kr L L (lt

' 'r r -10

',

wAO:



Description: Very deep moJcliy° :0 weJ

?od Lvc!ayLo,-,rt

Topography: lmot,* to
Sitel ,,-uhliv
RoprosenLative Profile%
Occurrence: very ,'(.2urion c:.ALu -

rock occups uIL liuvtiva wiTh E -'.

Characteristics: VP,:y d,,op JsiO t)
liao;n: 1 caleic Cor zn a pth.

Vegetation: Savturia wit!. variou, im)( Bl,

Aoacia spp.

(OR LC) SOILS ON HIGHLY CALCAREOUS MATERIALS

Cl FAO: Lithools (1974)
Calci-Lithic Leptsols (1988)

ST : Lithic Ustorthent,
Description: Very shallow (less than 10cm) modeiately- well to well
drained dark grayish bhown to brown loamy sands to clayloam.
Topography: Flat to gently undulating
Site: Normal to shedding
Occurrence; Frequ,,:ntly occurring in low position associated with basa
in the move aiid areas, around hephepe and south of Bob000ng (Cia.

R,ndzinas). In very complex pattern with other C units (C3-,
Flscwheve minor,
Characteristics: Lithosol ssive cE7_. (C1) or shallow
wiril O mo7li,. oi o:hri, 07;1))L LO ok 10fH,
Vegetation: Open savann.a or w-Ch ;umbrtum
melliterL2, A. tortiliF, Grew.ta flava and in tito northern areas
i:olophospermum mopane ;Bobouunr;) and north west J r o Acacia n.tlow11)

and C,ituhractes alexandrii

Cla FAO: Reull-,,na, rho J L ev etro,

Epa-Petri-Fendzio "cepto,ois ,10'
ST : Pettucalci, CalL111,4toll-,
Description: V,ry At)Llow drained very dark gray

dark hiown loamy r I

Topography; Flat t. uqu:, I
Site: Nurmal :o ,h,-,ddit-Ls,

Representative Profile: r, 01HL

C2 FAO: Cal , 'i-'

'/I/ IC1110t,,,H, CHI 10,_
;Tr 1,1;

' H

1i

dolerte



C3 FAO: 17 0,- a 1,

,31: l" C't» (P, pPri :pp( r I '

" P PPP.' 'Ppi'L P PP, PP t'l PP( '

P(P.

T),, .4 ' F-,

l( ' 0 1, 11 C'l H H,' ' i ffl o

r,ttr ç r,
Characteristics: ALzup-L n, ?

havliig mole grciddal LìCnJ lu cdr:)onat
and wlLn dk-i)rh developing int perr.,)caRi,- hol

Vegetation: V,)ciablo savanna vegktari in Wì01'2,t0j,
A,luederiLzil, A. tr,rtil.Ls, a o

C3b FAO: Calcic Arenosols, partly petro,7:11
Areni-Calcaric Lept.osols, ,IionowH
Petri-Calcic Arenosols

ST : Typic;Arenic., Ustochrepts, Ustoolirept:,LITyn_,ial
Areni,,2 Petxocalcic Ustochreots

Description: Moderately deep moderately well ro -1.1 dralnyd

lght grayish brown to dark yellowish brown .-andn to Ininr.°

Topography: Flat tu' gently undulating,
Site: Normal

C4 FAO: Cal: i: Cambisol:;, partly petrooalci(
hyper-Cal:al:lc LopEoscls, Epl-Hvper,'ai,i-lt,: Cal

ST ; TypioI Pettocalcic Ustocnrep
Description; Shallow to moderart,ly +1607 ir,Te''e-!'; t;,1171,',
very dau'r, gray to roddisn brown s:-,nd\, loaw; H

Topography: Flat t o gently alAula:in
Site: Nortul ;Lightiv
Occurrence: Frn,quedt-ly c.,nly in L. H ar-o,1

011 lower 15 9St, wIt!
comv1L,(- wilh L:nV7.301.=
Gharacteriscics: over: tlaJnw 'o

"1-cre to dtsr.innclh iiti radoaL

VegetaLion a-,nnna

0Y (

FAO: P '

P7'" Pp't

t

31



D SOI ON FINE II MENTARY ROCKS

Dl

,

Sttv! Tuu,

" 4,
d " 1'

H,''»uuk 'PO 'u

'

Dla FAO: !84 1,:cztL L I (1974)
i Lew, ( J,.*88;

ST 7

])escni ptiott: t+,.;2 t),1

Dlb FAO: 7.1 :a t , ;

y ,JT (' ;_?

Si ; Tyl?i., 1i .11L,' .t ,t, t t-it
Do.scription A.,' N

Dlc FAO: ; 5M L
.01,',L,'" L" L L." (

ST .4., ,t
DeseT pt ton; '.'or ; olod
,t vollowk t uwn
Topography A L; 'C r1.;3i
S.1 to ' 1°1

D2 FAO: Ferric i LI` ; 7' 0."

; u+,,,; 1..

Ursk

s,r 1 '1' 11' Li

52
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D3 FAO: Fr r Ac r. rn s ,

Acclsot$ (1.9S)
ST : Zduf.apic Haplustult1J
Description: Doep re

Topography: Cla-
Nocmal to sli.gtls

Representative Profile; StICW.

D5 FAO: Cortrc Luvl.soLs, part.ir

haplic ;1u6,'S1
ST : Kanhapil Paleustalf
Description: Modefately L

te(4.J.I.Sh Irr'wir to slrong browu uad,1.\Jr,r,
Topography: Clat ro gen:.7,y an,d,itat,dc
Site Noumat to slight:.), shedc!int2

Occurrence: Mes t. L'ommon solis ni malh , found
laiarro and and karroo ociimentLuy rtogut:,.1.7 oh In,

Maha:navt, sheet as D5 and D5a, nft-on in r1rLL. ,tn H .,nn s,ind\
D5b is a Late]: delined VoL

soils of D5/5a,
Characteristics: DiffLcdit tr di6tIngalGit r r r r r add
lAorisol.r as atl have weak .;?:ruLture' ario CF._'; nr L '.3Ll10';
rangt., ot mc/100grl
Vegetation; Op.,m. "-idv-anna to opon

A. eruhosc,?n,l, ;- Hm
Greta flava,

D5a FAO: nr ci.Ic Luvisc

LThroold.(
ST ,1

Description: DriT o t r tr,
yt-!, 3.c L.,7

Topography. t'o gentL,f unro,L-1,Lio
Site,, Norm-2.1 'co

D5b FAO% Ferric
!FL5,t,'Lc , c1,1, Li

FTL ;-to,Ldpitc
DescrIpLiont A'5' DM
Represntative ProEi.ce: .

D6 FAO: 77,,,..1c p."Fr.
; ,

f

-

oo,



D7 FAO: Luvisols, petri<, petroferric (1974)
Fi 1.Ly. s ft.18

ST r r p Cc of n i rliplustatH
DeocriptIont Il mi17 rcoJo t doop voLy

hvowli yetiowih ,J>a saudy HLIN, oam to ,,indy

Topography: Fia;. gehily
ite:

Occurtence: In a vite ss:!ar.(c,1.ed pa-ltern r7,r) OiLpOt to and
congiometntes anri sha Leo e.g. nenr Moijabana nea: !:he

Segakwaue civer (D!,11, north of Kokwaro hills uf ,3outh of Mhalatswo
rïvet near Titli ,D7c). In assoiati'm w;.t.b mai:ily 1:5 and Juitc

Characteristics; 11:' units have generally a massive (jI veL7 weak)
st.ruhturo with A hard consistence. Gradual t ansiiiinc exist ih onno

sat.orwfion, CF,C, rinN and colour b.,,tween the tour soil

Vegetation: Savann,i or shrub oavanns with Combret a 'liat

nigrosoens. A. etubescens.

D7a FACI Orthic Luvisols, partly petric(1974)
Haplic Luvisols (1938)

ST : Typic/TJltir Haplustalfs
Descritpion: Massive deep imperfectly to mode
brown to yellowlsh brown dayioam to sandy c
Topography: Flat to almost flat
Site: Normal

D7b FAO: Chromic Luvisols (1974)
Rhodi-Chromi,. Lnvisols (1088)

ST : fypic Rhodu:Aolfs
Description; MJ,;'olvc ,leep iuuaeuatnl. weIL
;-ed ktyloam to s,Indv 1..)y

Topography: FI. i. goni ly

Site Normal

54

well drained dark

yellowiE

D7c FAO: ¡nrtiv

HaHL. A1) I'Yij 13ì
ST Rhodu.

PaLustit,
Deacrtption: " -'ve k,rtillt.,,!v Jeep '(,) cf jn moderately weli

rel 5O1i civloant s Lis
Toaographyr FL:11 7,

SIst (\ot,triJ

Renresentarive Pro(ile: M: 37

DO FAO: Chr \ A

'k ))1,

I



D10 FAO

ST
: =1

SOILS ON ACID Tr7L'Y"C AN,

G1

D9 FAO: d.v.LF,S)

W°I,H
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Gla FAO: 7E11,1i, Rer,o,-cs,11ht,
, ,

ST L,tw
D0Cipt ton: A, 6

Gle FAO: I ,

ST
Descziption; y, ow we_i L. newhat dr_
riowl ta brown ,on1,30 sands loamy coal 4, s-,r3d. 3

Topography: UndnIatinr
Site: Shedding

Glb FAO: DvstriE_ Pegosols, shaltow peri
Dystric Regosols (1988\

ST : Typic Ustottnents
Description: Nodetacei oeep modeTAtely w1,1 t A_ drain(
graviE;h brown tc reddish brJE,n sarrls e loamy
Topography: Almort ti.a to TolUtn3
Site: (`''d,ightly 3neddine,

Occurrence: or tht moto croje and
tr,o',:':11ive, but 011 LC1LitiV Liat pott,3 cr r,1111,:,, as vE0,,13nt
Mnhal,:Ep7e, la ,3omplex with shallower Reg s a i G i ìa and mo(',oun't-
door Rügnsob ud Luvtsols of the G2 and 65 nni.ts,
Characteristics: ShallJw pet_tie ot per.trric ohac wit!Ein '?fl su,

from the sutface. Vevy pool soli holon deyclopmont,
Vegetation: AE 61

Glc FAO: nitric Pot3,osos, shallow petric (1974)
RegosolEi (iY86)

ST : Typit U,stot.t.hltts

Description: As Glb

Gld FAO: ,°,t1ari,

1:E,osol,

ST ; TyH,
Description: ,3,1h

G2 FAO: J ny
n i n,uuy n - n

'

T1,4o
ST

;,',,ot L0 n,

w W, n; n. n n
L n,n n t 111 nn

,\11 1-



G2b ,i1 I L.

' H 1

r:e .1.pr 1.004; ke.f uu. u'' `eTu'

1e e,;;,V een, u,

`; f,

!ee, tee

FAO
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r,
,

Psy- P

L ,

p r

' [1-

ti I

ehA°

P. P.1'; L 11, . ,11144 ":1" t ,;e4Cul'eu

e?. tAiul t:Yo.T.t1. -!1" t , 5 "/' Ppppp:

1)01" L It',! 1, 1 '5 ,1"1,T Tt1 °¢

.t I!, 12, , ,

\,P,Pipp;¡,P. P ',P? I

1,064»

) , (14.. u,

e e cm.

G2c FA.1.0 ' u, ",u1k.uuuteu,

u)(0: t.0-09 P :7;1,111
T`"t "!1

14-'t34 1: t ,

, 15! 1,`31, '

1 1! C 1 ^ 'H,1!, n PP,,

,
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C:IlitraCteristitt,St tF L jj1,1

,k t e LLL'iV
ti, , ).VSV 51

1

Li5 Filk"

, L LLL I ,LL J n,IP s_

Vrg,0-Lt,Lt itttlItt I 'C r
'S V V

1

t 1., i 4.1)1

G3 FAO: Al hi n ,A1.4-.51to5to s, petroferric (1974)
111,1,)]...: Aron_ '1,t,t,,to'tCJV

ST t Typioh pt_lattlettt,t,
Description: Nod:--71,,A1,'J. Llcop t4oLl

't2rw,) °V.)

TOpOgraphy F t. t.V ; y l.17. tl

Site: Normal to tAdit',,t1,
Occurrence: Arl,°,2,u1,1t uototut,retVS51 ii 0.LOH: quci p)od,Lam J +.

)fliLllitd p air t , 1 1.y Liv 'Llt pet t:(..;,'L- Ty
1,fi 1, tt,:ntiv Ferr.-.1 and t`sti Litvisol C'.1` and
Cha rac te t i CR; I 1;1, t Cji i tu s )1,1
V-0,1 mot 1: i v pot t I wit I- out',

omen iott , tt t-:t1r,Y 1.-C-?.T.; t OT, tt t, z.

n'C=3.1

Vegetation: Shrtt' tanna V ot,,ttt In Lt VL.' ".' ftntt'l

ijm t;t tt,,ott L.1111.2.,..2tt__Intt

G3a FAO: tiuty-tft. 1. 1.1\ It 'ltt s, pet 974)
I.,!;;,)tt'oLt,

ST : °Ty pit' Ut,tt t't

D4,sr.kiptionz AH it. 7 loams or gravelly

G4 FAO ,

ST 751 Vt- 7' s

DefiCr.tpt I On I o'10o1k""Vit 0' o

oi ,"`) tI tt t eLl C7t. VV V j S t U", V " W,s '10" 's

Topogl'aphy:'
Site t ;00.N111,

t,1,-.!;reoeutative VrolilQs.
Or,'-uvrPnceV 1

V

V

V s V J S i Op, ;.

11;\ L or , ,5V,
21t i to. t ttt , onot ,1

Aa'ctic.Fr?.!;,,,,?' 11

1 q

.1 1
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G7 FAO :

G8

FAO

u"i; 1

noI

11 ú

o



G8a FAO:

'

r \ "
"0,g,Vs`t

t,."

1

(1988)

IL

t
FIt%

G9 ic Luvisols
1 L ,



G10 FAO: Chromic Luvisols (1974)
Lo" 1 -

I

,It ; itk ' 4a
s' i.F ",t Its tit IC

1. 1,4,4,FL
(4444 , ((((s re.:((4(k' 'ar(441 1(a 411:4 ' 44" , ,4 , 41'44 1

jaVVf V.V iVVVVi'fìIVV .VViLV

s
V VViVTh íL VVÌVI

'

s , , ; s t ';t1
Aor ',"kt ,

" I,LH VHVl H ; I 1

4, 'I: 4 'la( 44,1, I '

I LI), 44441'

't`tagral,at.iorIT ; ;

'; Itt'd"`-"sti.21ttutt it. ft,,,,Cittiti_tt 1:)11),. t tit t, ; ,

siti .1iJ Lt.', .4(4,114,(4044.4(,441%. 4(444114,44 " )4,,4.4,._.».14. '44 4,',41.1 1(4 4, t ( (s

I ,

GlOa FAO: u

L,t'
"L' .

14,!7' pLto",: ,
TorographF 7 AI,'

t,,

GlOb FAO: ,'c!
1,[ s'

1,tt,;',i t",-1, "Is I ir

io.t`, t., '

Gil FAO:

t It)] ",
fVVVVVVVVIVVFIIV t'^Vf

' I I{

i.1.411tti ';VV. IV tis 'LI IV tt ,

;;I 1 t", Is, I( a

'44('10VVVJ 440 ( 4( 4 (,.,4.4t 4 (44( ('
'If u IV VJig

'

tt,, I, lit

It
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sh ,111

Ktrif) ,,4e12 Pro Th. sh,

() s 553

3 ; hy, -3`.`' S

j ;;;
S 3,"

5flSfi 1 3

C'site:rihirst ' t " 1' 1

1/4 1/4" \1/40, ; 1 1/4 1/4;1 3 11 bi t - I,' j 1/4

1 11/4 1/4'1/4)1

.^Li Sbs ,'q "( , r

3131 "Ir '
h fiL 15' 'DJ ;

3/j, t' I oh

vegptrition:. wool 1mt t,r. hhïers4: 3ti/i4 `, 3hh3

s, Lt j 131 t3 4: tx, I dt,.11:31 3rib {oztly ,

G15 FAO Sol odic
A 1,t,i , Eut (1, P1 iTI,l131 (.198

ST ; Aer 1,1;Ar'estillt
Desc.srintiont T3 t o veT 13nhn,4 N1/4,-1 ' 1.1/47 ,`1/4,1/4

tfi t1/4.01131/4, lt01,1/4;L1/4'5 33rb v av I bi

TOPOgraPhY ; ,1/41 '1/41/4 1.(' 1/41kil.1 A

Site; 31..:0.t1y neoetving
RepresentaTivP ProfileF
Occurrence, Lop
I 4 on' ltr thsit4t dron 3133
C/iartu..:tort!rt .),

11.,!b ' s'

nrd; ,,k33 T, 3 33' ^ 'f

3,l5/b z`,01 ' ,

Vcgetat-i ; sssios, ,

133 11(,,t r..vv

3,1 "H
, I /

1 1/4 101

1/4

64

"' L h

1/4 1/4
1/41/4 ,1/411/4 j , 1/4

I 1,

j5 S 11.1/4_ '1/4
1/4 1/4

1/4

';,*, 1/4 '1/4 h 1/4'011 Si. 1/4' .

,
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S6

S7

SS

"

,

fl", ) I H

1
r,SS

1,11

1

s.

such as



A
,

L ' 9

";' r-* I
0, ú

úúrrú" úHú'"P, ' úrú úrrúr ú's issively drained
n.7 -

opc5A ;z r;r1 , últúrt",: ,-rt k

4,,epreeoTttAtive,
Ot.:;:tirrfn-a'.es, Val t t voirk-Nr t t.)k,
cr±o , l'r(i (0,,n1

ì ti ci'f11 of Kordle and ..a.intb easi: ,

wi,n Lu, i . 1\-renosol:, (S5o, tla), 0-,Ay n,
ACriS01
Obaracteristies Wea.kly develupeJ noLl;oft

s'iay Lncroae, Sanas stAghLiv Iln'Ln i san.! '

(atL.Ic noti4ou), Ciay t V1riOTL lt1eL13 :Tot-1.1y

Vegetation:. Low ttee ot- iitiru1 savaima vitn Toimtaalia of
ardculutaill, buhordinate AQacia eLio1o6e,

and Pelthotlprum afi'ccalum

S9a FAO: Arent.' Forric: iitcrtFirls
Acrisol,z (198)

ST 51tos9alenic PateuPtu
DeeP,crirtiou .;andv

S10 FAO: ";0tic
FOo ALtintdiapiic k196(i.

, Kandi(:: (Fikodic",
bei=e,..riptlov Deep L('' v9.rv Jeep welL lc, ,iomewhat c(ri'.;10»

ced 17.o red tiny oua i":2ne-modjam ,And'
707»."..,7 rapt,ty C' 11.11.i0

rtv 1 1.02,2

k,:cun'ence. C:nmock , but- ma '99'3', 9 '99 <919 9 9

t;C9U39,L9,1 ¡ 4-99 t99 L: i L LOWC't J101.10 jIJLuJ t LOZI F^ ,"
I. 1 CútOS.',..1 rolli3 I L i t t I Súltúúúú, 9,9 ill 4. 993 ' 9;9 9 3995 i i 10-7,t1;

úúr ú L i i,i It !, (171i. , L t
,

lit'. 4(L L n

. ,,\AA, L-071
t 11

9 U, d "": t'te CO r 01'

Oco

II"

"úúlúrP ' ' ' ú ' r
rr

úrr r
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S12 FAO: Arenic Calcic Luvisols (1974)
Arenic Calcic Luvisols f19P8)

ST : (CrosslarenLc PaleustaltsitlapluFcalro,
Description: Deep to very (ieep well to .5omewhat excessively draineJ
dark grayish brown to yellowish red sandy lnams
Topography: Flat to undulating
Site: Norma)
Occurrence: S12 is found mostly in the Serururne valley and aciacez,t
areaF, in complex with C and othel 5 units. Sna (mapped as S12) oonas
nooth of the ThunP ivet in compl.ex with mainly calcareous and siviw
sandy t,oils.

Characteristics: The argillio horizon is ma.rgivai with a venv
olny jncrnase, in wen positions coloun, are gtayish L)ati on tMope
leJaish The caloic hori7ori occurs irregoarly,
Vegetation: Variable savanna .,egetation with ,.orunotilv A.cacla melillets
and Combretum imberbe In nottncin arcas Catophractes alexandrii and
Acacia nebrownii,

S12a FAO: Arenic Luvic Xerosols0,774:
Areni-CaltA Luvisols(1988)

ST (Grnss)auenic Uctol1 plarrls
De9cription: As SJ,', but aridoo moisturo,, regime

S13 FAO: Calcic Arenosols (1974)
Cal-ic Aicno.ol:

ST : f:dlr t :en

G o
;`,`:1.° I ,

lopurloh- 1, 1 1111
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3 PHYSIOGRAPHIC RELATIONSHIPS

TIC UNI

tthd' 0,ta, kn á0

"

o',,tatj 1' '» tt.`t 'Lt02,0°,t1S 'H S

1

"C, tvt. Pt.,02't't 1115, ts'',1A tCr'q Lttt:
tO,/ rat 1;,'

,

4.-V OW ,t4t34.:('M iOn;. 1,i:

6,17 but'.t.:1(» Th 1.11the
t,)to L 'it!o110,1p 7 t cmL 01 1rea0

H 5't7177 uaì7

hysiographic units are defined and briefly described as fol:'

. Flat featureless Kalahari sandve d plateau

, tt, t r ross

)70 ,'nrv ti sands witl. , _ow inhe: fertilit1 ry low
),0Hhie;

Vln tn gently undulating transition Kalahari sandveld

;;,0;nsarulaSS

sf

Predotnh ahari sands

Minor At%11 nd

' t

te4 s-'11

72

alluvial valleys and

to aridic soil
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B. Seru e apper catchzterl, fiat to gentl :duiatiç calaretised
vallayk! association with aeollan sande and subordinate basaitiA liatd

sandstones

Agro-climatic zones 2d3 with ustic to aridic soil moisture regime

Verh t)att w.,Ittl predominant calcrete, alluvium and basalt, and subor-
dinato net.tltall sand,

!,1c1K, par, Iom sands and and minor

i6Mkti, P o ; 1

wi.th ,ow waLer holdinL, _apn

Major caic:rete, associated with allovi,-t LI: broad v,tIleyt,:, h,ive

are Ntailow to modelate],' deep, t,tr3ug1y alkaline t3andy loams ti sandy ClcivF,
with low l'ertility, low water hoLdin capacity and toxiHry in the

tilbrdinate 1hett, partly calovt,,ttied has which are sLaILow
mo6otarf,1y deep alkaline sandy clayloam to sandy clays, with moderate
tiiity end modera te water holding capar:ity,

2. Lotaane upper catchment, flat to gently undulatIng aeoli rnworkn
sandeton plains wtth sobordinste '.11.ovium and mistor basalt and oLhoyr

rocks'.

Agic.matIc ustic and ustic to aridic soil moisture
regime,
e F,O;

Major soolian sand plains (fiv) r,Lscp, ueutra) t, acid aand attd

sand!; w'tk latv inherent CertiJir R%1. 3ow water holdltv cawitv, hu
Oope;, a. 3 paritly water rervit'ig,

Suborlir:te alluvial valleys na,,ot wt,ich ar. docp neutral r,

partl5t mixet! andv nt ilyey, with moderato t.o hitjt ano
woor anCt u o pa il v,tct 7r,16 tr

C u./cit"C!

2D Mot dpper catchm

z0vIlp 2d3 with oil regim
Litt
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3 Roiling tc tdultìrg balcalt , lndE with associated alluvium
minor sana.

Seroe and %e;ahoro ba:ialt hills and scarps with associated alluvial flats
conos 1d3 Serowe) and 2,(1) (MmaFhoro) w t1 is t Ic ani to

acidic soil moisture regime.
Seo cross '.. ection No 1 (Figure 3.2).
Major basalt hills have soils which are shallow to moderately deep, alkaline
sandy clayloam to sandy clays, partly calcareous with high inherent fertility

:cw to moderate ..,aTicrliolding capacity.

Major alluvial flatF have, depending on sand ic soils which are very
deep, neutral to alkaline, loamy to clayey with model:ae to high fertility and
high water holding capacity, in part water receiving, and in pari having poor
physical properties.

Bobonong undulating eroded basalt plain with mine'
Agro-climatic zone 4b3 with aridic soil moisture regime.

Predominant basalt plain has soils which are shallow strongly calcareous sandy
rayloam with high fertility and low waterholding capacity.

4. Shoshong dolerte hills with associated alluvi and pedimentE
on granite, minor other rocks

Agro-climatic zone 1d3 wi.th ustic soil moisture regime.
See cross section No 2 ,isuse 3.3).

Major steep and flat topped dolerte hills have soils which are 14ry shallow
with high inherent fertility and low water holding capacity.
Major very gently sloping pediments on granite have soils which are deep to
very deep, neutral to slightly acid, sandy clayloam, with moderate tertility
and moderate to high water holding capacity, in part on other rock ocld and
sandy.

Subordinate alluvial flats and valleys have very deep slightly alkaline LU

alkaline sandy clayloam to clays, with high fertility and moderate to high
water holding capacity. in part with poor physical ptopertles, and in part
water receiving and also flooded.

Uplands of the gneiss-grte Bas tent Complex

5A. Strongly dissected upper raaletacm catchment
Ato-climatic zone 1d3 with ustic soil moistut- regime.
Se cross gection No 3 (1.qvuie 3.4),

Soils are 'sc w to moderately deep, neutral to acid, sandy to lomm, ou the
vrodod . ro LS and upper slopes, alW moderately cl eep to dovp, pacy
c3)carou, ;w41)Jy ollyjoill on the iower .41ope2 v,Ith poor rhycal prpo(Ho3,

78
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513, Flat to g..44A.4
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and associated "-

"Y74.1rc--;LII
'O,11))nrdloa,»J cL Lwtc1-1

o 17,', 11.^, ';11-,*\ .it ireL

5C. Gently uodulating to almost flat upland plains with subordinate eroded
valleyk.

Aro-cLimatic zones ci.. Jii ostic to aridic soil moisture regime.
Seo cross section No .7).

So: . deep neutral to acid coarse sandy loam to clayloam with
MO( H.!rtility and moderate to low water holding cnpacitt,¡,

5D, Undulating moderately dissected gneiss upland plar. with eroded valley
sides and minor valley bottoms
( ) Western part, agro-climatic zone 2d3 with ustic to aridic boil moisture

regime.
(2) Central part, agro-climatic 71)4 with aridic to ustic soil moisture

regime,
7,a3 telo par matic zone 4b3 with aridic soil moisture regime

ion No 8 (Figure 3.9)

Predominant plain with valley sides have soils which are shallow to moderately
deep, slightly acid 170 slightly alka2inP, coarse sancl'; loams to ..audy 07y-leam

w;it, low to moderate iertilitv and lov to mc-pierato wator 1Lo1l3up,tv
Vtalley bottoms Lavo oi's which are modevately Jeep tn deep heul 1(

alkaliue, partiy cal areous sandy clayloam with modetate to high fertility and
moderate waterholding capacity, water receiving and in part L:,.noded

5E. Undulating to rolling moderately dissected gne opland plain with
frequent kopjes and associated pediments
Agro-elimatic z,one with ustic to aridic soil moisture re- e.

fh'c ornsc ..,ection 8 Frgirle 3.9)

T?7edom!runt. riatn As3 cHl 511

Seka.tlinot pdlmt..n!A uult

nontt vailey otcrn A-)1)
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L1,1k h-o'e ve,- ;1!a ï. t:, ,ntc,
aci6 3 oara with lov tortiv ard

Major alluvial flats and valleys linve scit whlch &IL dnep io VPr'i
neutral co slightly acid, sandy ,21avloam with moderato ie,rtilit mod,

to high ,..fatet holding capacity, in part waret: receLvIng.

6B. Tswapong hills with associated terraces and alluvial valleyc
Agro-climatic zone 2d3 with ustic to
See cross section No 5 (Figure 3.6)

Major hills As unit 6A
Major alluvial terraces ;:orl:i valleys W; unit 6A but soils al
alkaliut,, part calcareou ana terrsce soil,.; are s:' acid.

Borotsi hill csup.. tv,t:- associated terraces and alluvial valleys
-,limatic zone 2d3 ta ustic to aridic soil moisture.

Ajor hills as unit GB
Major alluvial terraces and valleys as unit 6B

6D Boteplpi hill aesuclated alluvial nior,?Fs
Agro-camatic zone, 2d3 with us.21.o ;:00iL.Ur.,' re;;im

Major hills as unit 6A
Major alluvi as unit 6A

7 Flat to undulating upland plains on predomnant sandstones and
subordinate other sedimentary rock

TA. Undulating plains with isolated hills and minor other lithology (dolerte,
diabase), and subordinate alluvium
Agro-climatic zone 2d3 and part 1d3 with ustic to aridic and ustic soil mois-
ture regime.

Predominant undulating plains ha;-e so,ls wnldh st moor.liel, to vet-
neutral to slightly acid, sands to sandy !cams wirh minor :iandy
w`ith low to moderate fertility and low to moderate wt-r- hoId14,

Minor alluvi. has soils which are deep t:-i ve:'; Denti
acid ;,,nndy loams tc sandy clayloam, ,Jirh mora-c r,tr-,1.1.,, 1111 vpH

capactry, ti. part water
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The pediment
to LLo

uvl

tiiati«:2,oet Section No 3 (Kalamai-el

section No 3 is fnaad in the ad guelF,c;granitP area between

Kalamarc and Mokwar.:.:! (h:3.ndaoe ')A) a:; i I. ruus oven ,lopes or about 2km. The

soiL catenat, in the att2a .aty in composition, depending oh steepness and ir-
regularities of the slope, texture and rate of erosion.

At Lho top of the interfluveb a variety of soils i i Found, from Litho,L.os Y.(1,1

shallow Regosol., to f,omewhat deeper soils which have ar a cg i il.i (Lo
develuped 5miuiLc C2C and C8) Uppet slopes are often leached ,vild sand: tAlluic
Arenosols and Regosols and 03a),

The middle slopes hoN.w masdve gray soil, with week argfl lic horizon (Orthic
Luvisolr, 07) which gradual !y transgrade tu Solcdic nahosols (G15) with wCIL
doveluped albic hott,!oc and a natsic or arg!tLc horizon, See profris,

Annex 2.
In the normally nodnlar Lalf2ic horizons occur-, which also can )und

at the transition to the guljy í not erode.l. The gully its,Af i.. of---ter

strongly ercY.:s )hows roclt outrops (Lithusuls) aad ,:carso sandy inateYi:C
in the gully

ILe VO44("t t tom) t y pc! vrILi e. l'rom model a t ely dense savanna w;,t h Cotit1,1,:t ,140
cTicularum ,.1116 Auacia ne'escen!, on the higher par,_'3, z)) 'en 7J-.t.uh
4L10 Termaalia serto, crubescense and A. tne '3.T!1.)

and A. to7-:"»iii mellilera aal niintica on the lowct slopct,

The area is poor ssible and is used for extensive grazing.

4 ,y used for arable farming, and these soils belongA

the orea, although the topsoil may be eroded. The

grazing.

84

fl, 1.11. .f t IS,' ".ss.sTS.,..1,10iss's Vea

s'aPsaS 'ín0 s s

Vs's; ss. s pJ s,"..) 1. , \t-

1 JA on 4-1 e,raniL- citj,

d ',teat, to odt.1at-,c ln pi,
Zd c n,,,a Let ia! s's J Iry ILI Ch-1.1" siCt. e L, ;'S 11(1 ',:s1S ro9.1 s_ssL's. Ssi

t 011110 . ppci_ gEil inieu S o i 'Pem morc, st;ungly
have less suil stiut t.1r iah mPssive) np trarglade
See profile SH 903, Anne

The soils on the hills consist of a complex of Eutric and Calcaric Regosols
with Lithosols.

Liteyn the granite pediment is savanna with Acacia nig.,,irts
ait' Combretum aoiculatum Ln-edominant. The alluvial areas have a morf- open
tree to sht! savanna wit_b a variety of Acacia spp (A.karroo, A. tortilis. A.

mellifera, , r.andicornuta, A. tenuispina) A. galpinii is vety characteristic
along the E nwapitse channel.



Schematic Cross Section No 4 (Morale Hi s)

: , ;

" i L L. h ,
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"L C ''L 2";t:,

1t L't Llt. ELWL, L. lit 01,1. ;

Ltrv L tr oa..t. se, sano 1 t ti)JfIt 111,- t

WIT 1.1 t /.1-():;th.)1.-47, Pot maI a t t kt

at t the basis ei soil aharai terirt iL ",the v inn o r tt Lot, tt

tut. Y t ain-Ad V.i.`,-.11 AcclLJ n at..1;"tiL

See L ot I Le M83, Anne):

The m1dJ]e pediment slt:.pe Ltaí piedomirtanHiy teap
PtC I_ 1, "St.` r 1y sandy WItit 1. C." I t L'! \

Th sian-anna riyr,e is more upen vi t t t t t,omto at (mt,
1 °nu IT{ t)

The p v.o-tent H,CaL Liti 0,, co T.., , ° H?, ;,c, t" tt

it).» Li r

,L IL,s ucl ttrIL

to.", it;

)1,"

for et,..t.,,tuttive ut pe slope would have'tuttit tat)1,1 itv for aiatt fat-thIng

1ictic Cross Sectior. Nu 7 Teloupong hill

CiT._ 1011 Tt JL,CL LlLlt0\iId t IO 1, L,12 ),4 t he old a -
luv la; occui ,,tri tin t he Ts 'u ,

The hills have shallow soil (Li s -au )

quari.,.-.iitte and conglomerates Pal a nye gr,.11.to rti t eT h tF., 3: 01 111,'t 1.

Pre, atio`ric imp) .
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Schematic Cross Section No 6(Tul! Block

Cres.'t section no L tUilS abov,, 'i(.m An ..andscape soufhwesr noftheust

towards a, small tri.Out,rv at th, Hmboro :-outh if Selika LI. The

Location in the nerrhe,tsrern cerner ei the tlanalap7e sheet, at tee tieins,
ltion from nsti.: te atidi_ soil meiste!-o rogime

The piain ni.rost tla to genii,/ ivnintarirnl, 1410, graddu; soil transitions,
Try, highei ane s-eepor Ve L havc sanoy shail )t..t an :olis tEnt i an('

th, flar;ei

oar t , at, j t la"-O L1; in L L ?--? 1 u' r i e i i OW t i-

po,,; 1,1i ') 110I S i Ov 1,I ,

ee, lo the middle prri er the medelate.ly doe!:

1-,u 1 ;11 u- tri cc 3 teviuttc 5i,,1 1 otn wit I e

herizon, graduLliy tratsgrirdrng t- ,fravetly T:),v3ros anr li'nfrrc Pegosoi::.

profile TS:), Annex 2.

Only lora Uy on the tower slopes (thromie Levisols occut, whereas t.alciL
Luvisols in ealcrete are found on the lowest valles slope The valley bottom
has a 200m wide strip oi Pelric (Al), See or,ofile T.57, Annex: 2.

The tion on the Regosols and Acrisols is a dense low tree m shrub

savanna with a strong dominance ot Combretum apicul.atom, on the lnqlsols the
savanna or woodland has n co-dominance of Acacia niaieseen5.

The area ir used for Ftaeing mainiy, hu:. some rommercial dryland farming is

pra.itticesi con the lower par-:e with deeper soijs. Manor parts of the (ind are

used tor irrigation farming (mainly citruq,

Schematic Cross Section N 7 (Limpopo)

Cross ) 7 shows a lower Limpopo valley slope catena. Natural levees
with Eutric Cambisols, but also HapliuiCalcic/Luvic Xerosols in the zone with,

an aridir moisture regime, occur more frequently downstream (Falapaye Sneet
than npstream, The LPV0t1 atte nermaiLy only a few humired meters wi.do and
about 5m !righer than the ddiacent hekswarK, Th, H,ckswamps are
regular ti ocenrrenc.- etr'ih a vrlety oi soils such t,;11Ci :A1V{F0jo
Oalearic Oamnisols +1-W PellIc Verrisols

lair-ace,: may he present on the Lowec slope. be f are often eroded ant.: mav

in complex with gu is iChiemre Luvisols,C8--)). The terra:to soils,

Thromle and Fecrte t u', i -; i I Al11;, er (2.alcaci 'norosols
with an aridi', rnisti-ei oaimL hafJ a high potential as arable land under ir-
rigation hut nre limited in occurrence



.!-11 r 0.. , , Ir r`o n °

The ,.tol)s olthc oackswamrs areas have poot

floodi-1;2, ;,azacd See profile TC/., arn.a.

On the mihdle slope various shallow to moJerareJ.y

are T'Tqfnh , This area is mostly used for gr,),zing.

On the flat parts of the plain soils are relatively r.

phase (quartz gravel or weathered rock) at about 50cr.
horizons have developed (Ferric Luvisols or Luvic Xero

The no A!onts are widely used for arable farmir4 e of
7.'etter structure than the other soils. a pl

some Id toral 3ubsurface water supply, In the ar-:7
unsuitdbLe íc.i. dryland farming. ahe valleys are partLv wat-..eu
have the rislt of flooding.

The :l7lents associated with the kopjes (rock outcrops) have moderdtcly dop
to d e'erric and Chromic Luvisols. Classification in fact depends only ou
CEC .ay values which are around the boundary value of 24 me90.00g.
gravel, and in places petroferric horizons, occur at a of about

a petni,

argillic

In the upper catchment of side valleys or depresiot-ial dcaanage ways. 0,rayi,Iti
massive soils with sandy clayloam to clay Texture ;-tre found, in pla,e;,witt
mottling indicating water stagnation.

In the valleys the dominant soils are Calcic partly wjth
calcrete (petrocalcic horizon), especially at tu c iverhanks (unils
C4).

In the zone with aridic soil moisture regime. kopje are less freouout.
Sandy shallow Regosols and Lithosols occur on the ipter-Fluve crests and weikly
structured to massive shallow to moderately deep Luvic Xerosols, wit+ more
rlayey texture, are found on the middle and lower H.ops. The griorel !n the

subsoii is mostly quartz, but also iron/manganese corLretions ,111Y irouseuo
occur. CEC clay values increase in the aridic zone.

The vegetation type is mostly low tree to shrub savanna with Comi,retum
apicalatum, Acacia nigrescens and Kirkia acuminata chatHietorisfiL for th
per 'topes and Colophosperum mopane dominant on the lowel slopes

0-eater se:l
fher, mi'- PH

Sche ic Croes Section No 8 (Mogapi)

The scJiematized cross section no 8 (approx.Imately 15 km), as
of Mogap, shows the transition from landscape 5E to 5D, whi
cides with the transition from soils with a.ri ustic to aridic me_

n norrh
coiu-



4 LAND EVALTJATION

OBJT.T.vf"H AND ASSUMPTIONS

The prin:.ipai ob¡e(.. of the land evaluation at reconnaissance
Lotswanu are to

the potential a:able Jands and determine their surfaces
the relative ' ::Jr:tanLe of the output to expect, as CON-

' optimum.
ndicate the ortance ariLl 1 of undesirable environmental hazards.

bas:?d on the FAO publication: " A Framework for land
evaiu framework ives the principles and concepts on which
land evaluA.tion is based, and indicates overall strategies for
their 4cation.

evaluates land un.t. for relvant existing,
use types, a:s by II:s.ssis has heen

put on sorghum growini,, under diffeceni. management levels, Sor ghum reniesents
moro that SOZ of the planted alea, znad is traut joritll tha fitst nutritional
sourilu in rural areas Sevetal alturuative crops, which are actuuli? uul-
tivated at a smaller riale than :Airghum, hace beeu cropo,,ud and ,-en
evaluated: mait7e, millet, cowpeas aud in the light of
further rural developroent, srber crsps under differon: management lt-Nsis have
to be identified and polenti.al new uses have to be dus;.ribed.

For che I oration of aral-le laaa, a qualitative land rvaluatioh t:vsfew has bien
tueornmunded The suitabili ty eKin ,2Tr4e.,1 In qual-LIn-z--jArt' tel ms 0'4-LY bu ccl (ir
physical elements, without s 110e i i i estimates or outputs ,,?op yield:s), in-
puts, coste and i-etutn:),
The system is worked out aucotding to the limitations approach. The limiting
effect of each land quality 1.;' ev4,lnated using an ordinal sea Le.
The syotem refers to current suitability. Minor land tequirements which use
comon pracitce for the deiined land uses are inc:luded

OUTLINE OF PROCEDURES

'ng steps are t be considered for the evaluation:

(a) delimitation cii relevant zones
(1) defiuiiti,on of land utilizatich

identification of land use req s
de!scription of land. units
mat land units with the land use requirements
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The delimitation of the relevant zones i- -n actual land use
N,4 j ka, ,tui! g jril, V`.'"' r "

L- put on -,1-e:-.1e'rlt-.1y

rhc v1,1 , j r,
of

jrP24:\,tne r'e'

The choler of relevant land utilizatiov
maiply determined ny ex i i n fifminc, sWt'at,- L

Sr1

tvpo,, are t.erained; drytand 1:arring, Lictgafe .ket

By rat, jtyland tarminit, (ia? most niacri.eed

Molapo trtrming and some 2000 ha irrigatIon\ ;,DR1,7 a'ISe Li ccvelJ1,,c

thin-, focused in dryland Eatatipn;. (o) J haSi$
tems, cl in] tarmirn., is divldea Lnfo manavme7

traditional
pactly mecl-,anized traditional
Imptoved traditional
mechanied commerci

The different crops, cultivated under j specific mAnacwent .7pe define
land use types, which are to be evaluate.d (e.g, improveJ Ltidtt. om,t

After the definition of the land use 1777 fLUT), the lap,' wa
ments for that specific LUT are to be st.aitecl. Land vegatcment,,, i.e ,bc
conditLons of land necessary cr desirble fot th,s

pracfce et a in LUT (FAO Igfir, can !'e expro 1,11;

land charaotetisfLts

As 4.aild cha) -rel- stics have tt he :r `fr .*,tte,t(,
t I on 5 e Ctiare 01 theii n,

(eta)t',0d Land (1,,t3litios have to be Jetel,,ri!,°,1 anu 1r r i i to
their aCt'ecting tanl chava.tteriss

The identification of land use 1-equirements is done by estab:
ratings for each relevant land quality.

Diaganeatic f9,fors ore selected fo bu r1 r U he a,, ,e.;,,met

Simultaneously, thf- valp4es of the lianescii
the dif:Fetent suitability classes. The land requiremttnt- atteaav nd(a(c
informal ion needed fot the evaluation :old ronegv,ently ne

The intormation requilemenrs icT the ,ri.el'icc ,c, ,-

productiot in tht .tirst place, and on :'1,i',nao,f2e.nr.
second 1,1ace

Deqcription of land units. Thk, mac._
Botcwafla suvey at sitalc

tecent stuLles
infocmaflou fot the evaluation exol,c,,,

The soil data have proven tn bc vetv rolia!:Lc. Au',o,11
such CS e1111'c,7arece regime, aben,e of ct.mtijn.:; fHccV

adegimcv ropop,raphy arc ;e :;s
can be -onslAorer2. t ocdrvlan-..1 fLIrraliv, evaitimiou
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(e) Match land with land use requirements. The principal srage in
the ev i proceC _e is the matching of the land use requitements with the
land quality et ehe considered land units, according tu a limitations ap-
proach, E,Ich individual lane quality is rated on a seaJe from i to 6 for the
correspendin!,, tequireente.
11111) a well detined se; et role, 1.eflecting the imporrnw,e or the Oafterent
land qualities tor the spec.ztie land nt.lization type, the!,e 1 cmtaraou aie
transfeired into another ordinal scale from F,1 (vety cuitablr to NI;',

ThF everell buitahilety ì terminetl by the lewest sultahilitY
ciass(esi ot the land qualities. This method implientes tbat lond wiin one OF
several, limitations ot the same _level is classified in the cite same
suitability class, whieh can be unrealistic. An advantage Ss that 1-.1g, inter-
actions hetween the land qualities ar a not important usinr this method

4.3 LAM SUITABILITY '1.:A3SIFIGATION A17- ?PING

The out.eHe of the matching piocedure of land use requirements with land
nualitice; fs an overall la-id suitability, i.e. the fitne,is ,i a v,iven )ond tot
a specified LUT.

Six land suitability classes can be distinguished; these are defined as
follows:

Si highly suitable: Land which is expected to be highly productive for the
defined use. High return amply justify requi ed inputs. No significant
limitations,

52 moderately suitablet Land which ft3 expeeted to be moderately productive for
the defined use. Moderate retutns justify required inputs, Limitations
reduce crop yield 2.0-40Z and/ol increase recurrent costs for production and
censeevation.

S'2, marginally suitable: Land which is expected to have a low productivity for
the defined use. Ye. ILi benefits are just high enough to justify required in-

. Limitations re, ) yield 40-601 and/or considerably increase costs
oduction and conservation.

S4 very marginally suitable: Land which is expected to have a very low produc-
tivity for the defined use, It is doubtful whether yield benefits alone jus-
tify required inputs. Severe limitations reduce crop yields with e,0-807,

and/or 7eiderab1.e increase costs for produetion and conservation.

N1 currently unsuitable land: Land with very severe limitations, which at
present cannot be corrected economically.

N2 permanently unsuitable land

Subdivision of the classes is as follows:

Subelasees: Land suitability subclasses reflect kinds of limitations. They
indicated by lower -caseletters, symbolizing the kind of limitation (e.g.

subclass S2e: limitations caused by erosion.
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autaa',
°t1 o i i' k larki (a:, will] a la a ,-ar

aac, t '`', "naaa aaaa

;.s.y 0,` ,tco- a

t h

b. L have .; a an: a^

)tae have ooific t u 1 t t t, a,

C 0,1 _. ci °. "/ 6r. k.. 71r;q v anu

8.y C,0 tY

The soil uhics inctwr on thf.? soil msps 0',"reo 'oh:,ist of ' or mor-
asoclatic.-1: or as complex, .10/bt.,"// 1'

`cy. 1;LY SOIIL'. L'? kv,t t uorI k, i
q^I O t dbs i L u b Th,t 11Wri.2..r I rl, k, ;

>37.0,n -S 4n--;:h:917).01

lo Po L'01.1(1 r oi3,3 fsh t")"L,'' '"x'r.,/rti', al t, h 1 2. cao?. , '

L (t 111:A1,4h:tat .orLL: t 'L. on 1)(rc,-1 only Lhe o f
t7.1 1 r +,r, t rk f r Ja, (',J i r[17 , FL) i n r t 'n !

1 / IL t1,0 111: V IrISO wL' ra. pr,,t,'1 r " l's 1.11

1.110 (,)1. lit aL,t ctyq-cr-(2.1 fiJ L f, t' tk

W!',..1 1)0 p!,._Loterl. ir (h,,ie

01,1,d S area coverage IT13 pl o, !An T 6 -,i C,

capif S : area covocage mapping uni( ,i.0-',')0o

lower case s : area covetage per mapping unit 20-40Z

it Aoi.,,u ro. ,1:2d that genet:alb: v.1'[. or les:,,; of the soil m:ippiol
unit 1.°' '°o\'f':.'eel.ro mil-10f so I L uni t , Ntih,,L7t1 t EL IV. or,fai r the
soclati.on compLx,
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4.4 AGR...cL TIC ZONES AND LAND SUITABILITY

Tv i T J u t L i T i EOL ar:f d, Fir);-,mi;

pt.' e i 110 uf ttit.' et:).41h
WLSt.OT H 1,10C1(1, compares pi eut H tu Lui iqith

titilovapottanspir9tioa, jA0, The growing period deft,eu as tN
r»eriod in days dutii, vcar whe:t ptecipitatior exceai hai( the -otoliLlai

evapetranspitation, pas period regoired tu 9vapotianspire an(' ass,LmL,a
of. waret E(om if Dot available, r4totca
soil puotile. ThL perion when precipitation owe:ed poodta.;
evai)otranspiration a,; the humid peiiod, The growing :'-,asun in

equal t- the leogtb ti ..10 growing period if onE, growing peliod etc'uts, o,

equals the total L'trpth of tht2 growing periods, when twu or mole ',%towin,c1;

(ccur plun 1.amber of dry days.

analysis the rowing periods data of 9 synoptic stations and about
stat.1L:rin with long term records were used

The rainfall of each i)-day period was determined by calculating the running
average over three 10-da' periods, thus reducing the influence of extreme and
isolated rainfall event:.,,

The pc,Zen.:-.: Evapol-J i.en has been calculated applying the Penman for-
to Botswa,c:,. )':Y:!it.ions by SMEC (1987).

As the rainfall in Botswana is very erratic and highly variable in time, the
use of mean figurc is g,,nerally not appiopriate, Therefore a iiocillency

analysos ot growing seaz;ons lengths was done, The tosults Loim the Pus Tu oi
the climatic ione,4 tilt feuert i at luci eombined with the numi n u f dry days (50i

irequency and ti-te length et the humid period
Figure I.,' depicts the agru-(.1irmatic zones of Botswana.

The Land quality "moisture availability" is mainly determined by the climate,
an0 by the agro-climatic 2ones, To detine the factor rating for moisture
suitability , the following steps have ti' be considered

determine the available water holding capaci (AWHC) of the soil in
function of texture, effective depth and .1 stondness.

corr AWFIC for infiltration rate

moistuie availability rating in function of the agro-climatic
the Siti=

the rating for texture and establish the final rating

Hxamples of land suitaHLity for typical soils are given in the foll c-

tions. Selected Lari !ty rating are given in annex 3.
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Land Suitability for representative alluvial soils (ma n unit : A)

Chromic '.ivUloi A13 t ap f,,xampi of th best aLlutal soj,lt-: that. occur iu

ttotwanJ, navin8 hardly any limiations for Oryland farming, apart from the
motntur avnilability. it common texture is andy claylonm, nsually with

san,-1,7 topsoil (sandy loam), Soils with similar characteristics occur in
a,c. ni Atb (Eutric Oitosol), A10 (Chromic Calcic LuvlsoL), Alq
(Orthic Luvisol), A16a (Calcic Eutriz. Nitosol) and A44 and A4d (Calcarie

respectivety. CalcLc Cambisols). The corresponding soils in the zone with an
aridic 3011 moisture regime are the Luvic, Calcic and Haplic Xerosols
(Bobonong area), However, these also may include soils having ferric
properties, which is usually related to some other less favourable charac-
teristics,

Examples of similar soils but having a more sandy textUre, usuaLj andy loa
are A16b (Arenic Eutric Nitosol) and A33 (Eutric Cambisols), occurring
natural levees. As an example of a sandy soil, Al2 (Arenic Ferric Luvisol) is
given, usually having a deep loamy sand topsoil, which may become sandy loam
in the subsoil. Several other sandy alluvial soils have quite similar charac-
teristics, such as A15 (Arenic Orthic Luvisol), A17 (Arenic Dystric Nitosol),
A19 (Ferallic Arenosol). In Tabl 4.1 the land suitability classification is

for the tracts of land these soils dominate the soil pattern, in
uvrage conditic:m. It is clear that for this group of well
drained and deep soils, the overall suitability class is governed by the mois-
ture availability (for dryland farming). For a large number of other alluvial
soils a similar outcome can bo found. There are, of course, other groups of
alluvial soils, where different land qualities, such na oxygen availability,
resistance to eroJion or workability play an important role.

Tall1te 4.1 Land suitability classification for rainfed sorghum and *Ati e

som representative alluvial soils in the Mahalappe, Francistown and Bobonong
Cli14 io zonen.

Soil unit Al3 A37
agro-climatological zone 143 2d1 3b4
crop sorgh6 u,Aze aorghwl maize sûrghum maiTe
lanl quality
accessibility Si Si Si Si

temperature regime Si Si Si Si
soil erosion S2 S2 S2 S2
flood:. Si Si Si
germination Si S1 Y. Si

moistute availability S3 S4 84 N2
nutriont availability Si S2 Si S2
oxygen availability Si Si Si Si
post, anci disease Si Si Si 81
foothold for roots Si Si Si Si
absence of toxic substance Si Si Si Si
workability Si Si Si Si

93

overall suitability S3m S4m S4m N2 S4m N2



%1*;.. ../1710 LititiSYeiCat0 LO- tairLio H,Jr.Outt, tnj J.r..Yr

s7epropenrattkreL N tkeP(shalapr.,-, Frawiatowu
zoneL

overall suj.t.'.3l.

Soil un
Agro-c
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A16b Al2

sorghum maize sorghum maize

Si Si Si

Si Si Si Si Si

S2 S2 S2

Si Si S1

Si Si Si

S4 S4 S4

S2 Si Si

Si Si bi Si

Si Si Si Si

Si Si Si Si

Si Si Si Si Si

Si Si Si Si Si

S4m S4m N2 54m N2

overa:' ity S' m

Land suitability for representative soils on acid rocks main unil

The soiL units G9, Gt., (Chiomic LuvisolF:), G6 (Ferric LOv3)
Nerosols) are representative for the soil associations that oet..ui
Land areas in the region where the geology Is dominated by J,-id ig:icous arri

metamorobia rocks (mainly granite and gneiss). Chiomic Luvlsol
soil with o high water holding capacity whereas Chromic bui.,-.o] CC c: pct.ric

at moderate depth anJ one class lower in AWBC rating, AW1-1(.. Is again tecint.e6

in Ferric Luvisol G6 tcoarser texture) and in Xerosol C-7te (shalTuwer

soil, petri(s horizon usually at ab'.1 50-60 cm depth). Other differ.encc 6LC

in e - resistane to erosion. n - nutrient availability and r - adequacy or
foothold ikr: roots (with some minoi differences in w - workability).

crop sor
accessihrlity S1

temperatu)o regimo Cl
soil t:COOk S.',

floods Si- Si

germina'cio Si Si

moisture availabil S4 N2

nutrient availability Si 32

oxygen availability Si Si

pest and disease Si Si

foothold foi7 roots Si Si

absence Of stance Si Si

workability Si Si

loil ui;lz

agro-cimutologir.:s.t zone 1d3
id5

crop sorghua.

land quality
accessíbiiitY Si
temperatux LeIte Si

soil erostou 52
flood Si

germination Si
mol_stu awiiia.billt- S3

nutrient availability Si

oxygen availability Si

pest and ."..iease Si

Foothold fot roote Si
absence of toxic substance Si

workability. Si

S3m

Ai
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OA,

Si
51

Si
Si
Si
Si

Si Si

Si Si

. LbL,,1 Si Si
(2tfIr f 4nttt ret,,H t-t1 S Si

or t, Si
S1

tr,t- ittt ,Ittt S Si
7/ "y S S4
ontflor1 ,-0,1alLaULluiv U,? S1
axyt4Pn viiii Si

nud ilisonne A0. S1
rottot 'ni r Si Si
ttt tt.t tt.' t Si Si. Si

ivorkatutUv 52 Si Si Si



Thr, Nutrit.,n11 o[ »u: ohso rtu

1:(,u ;:,o):ghoL!,, 1! '

dLd ;-'o

1,)3 '11Q : +0;

0)1 ILi'.,12'T"- ft and 'H L') Loll i L 11,1 E,

noLlinu o,ivacdly 1.s .i.treciiy rel.atA,:o tc-x-ur.o L Li i o

that texluroL. as tily ice giver in the soil Legend reot..-,-_no. ot
the 11 horizon, is ih most :ases finoi textured than The tops,-,j.1
Most of the S soil6 are tated 4 for coarse sand textures aud (,oml, fine

and texture. Some of the sol] units with :7, fine sandy loan' or e-..'en 'iandy

clay loam texture in the subsoil may bay,- au AWIC lated ? ;Thi,,.; Is not

separately evaluated, as this varies within the 'oil unit and loca,. situa-

tions may be more important, as e.g, water shedding positiono of unit 514,

In Table 4.3 the suitability classes for sorghum and maar.e (improvd tr;nii-
tional dryland farming) fui- some of the most frequently ocurring sandy soils
units are given, without site corrections.

Tabie 4, Lar, suitability subclasses for some sandy soils, for so.:-ghull., 5Ld
malze 7v) tttraditional dryland fa mg), in the various agro-climti

Soil un Arenosc

agro-cl o zone idS 47.

c.rop :trghum so:rhus maiz sorghum maize
Lam) quallty
accessibility Si Si

tomnotat.w.c regito:Y Si Si

soil. ers»icr S3 S3

tloods Si Si

germination Si

moisture availability N2

nutrient availability S3

oxygen availability Si -

pests and diseases Si Si

foothold for toots Si Si

absence of toxic substances Si Si

workability Si Si
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Si

Si

S3 S3

Si Si L

Si Si Si S1

N2 N2 N2 N2

S2 S3 Si S3

S1 S1 S1 Si

Si Si Si S1

Si Si Si Si

Si Si Si Si

Si Si Si Si

-r:i.71 su Y S4m N2 N2 N2 N2 N2



Tab4,') Land suitabillty subciassea Fa s.e sandy aoile,ghum and
maize ,j_mproved traditional dryland fa..o ng), in the varioua agroclimatic
zones.

SoU. Linit S3 Ferralic Arenosol
agro-cllmatis7: zone 1d3 2d3 4b3

eror sorghum maize sorghum maize sorghum maize

Si

temp-n-ature regim,1 Si

soil erosion S3 S3

floods Si Si

vrminarion Si Si

moiwtuIt° availability S4 N2

nutrient availability S2 S3

oxygen availability Si Si

est and disease Si

foothold for roots Si Si

absence of toxic substance Si Si

workability
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Si Si

Si Si

S3 S3 S3

Si Si Si

S1 S1

N2 N2

S2 S3 S2

Si Si

Si

S1

Si

Si

S1

Si

S1

Si

Si

S1

Si

overall suiLaoi, S4m N2 N2

Gains and losse te ,:harLA in
areas dominated by sandy soils, It is difficult to estimate, and impractical
to characterize a unit in general, as the local conditions differ from site to
sit. Most of the sandy soils (unit S) are in a relatively high positions,
and it is though that in most cases there will be a loss rather than a gain,
also taking into account the possibility of water that has gone deep in the
subsoil and is lost for the plant (a break in the capillary ris).

The buitability classification as given in Table 4.3 should therefore be con-
sidered with greatest care. The local circumstances play a very important
role, and it may be well possible that considerable corrections shouId be ap-
plied. Some large areas are likely to be downgraded (when hilly or rolling),
but other areas, e.g. lower valley sides, will be upgraded. Most of the areas
receiving extra water have soils with slightly higher clay content compared to
the related soils on top of the watershed, which is most probably due to
lateral transport of clay. Typical soils in these positions are S5a and espe-
cially S7 and S10 (Luvic Arenosols and Arenic Ferric Luvisols); very often
they can be upgraded, as e.g. in valleys south of Serowe and areas near
Bobonong with S10 soils, normally rated as non suitable, but in these posi-
tions better classified as S4m.

Some of the soil units have been introduced especially to indicate the water
shedding character of the land areas they characterize. They are:
- unit Si-a-b, shallow to moderately deep soils in undulating to hilly areas,
AWHC rates 5-6 plus additional downgrading for site gives overall N2 rating
(for sorghum).

- unit SG, undulating to rolling, including dunes. AWHC kts 3, but

suitability class one down, resulting in N2.
- unit. Sl7c, undulating (with the exclusion of minor flat part), mainly
coarse san AWHC rating 5, downgraded to practically everywhere N2 (sorgh-
um)



Land Suitahil ertiaol

There is some vaia7: quaLt, depending on the local condi.
tions. In table no suitability is ven for the common range; extreme.s
are not considered.

Soil unit
agro-climatological
crop
land quality
accessibility
temperature regime
3oil erosion
floods

germination
moisture availability
nutrient availability
oxygen availability
pest and disease
foothold for roots
absence of toxic substance

3b.1 ii
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Al - Pellic Vert
1d3

sorghum maize sorgh'

S2

S1

51 S1

S2
Si S1
SI S4
o S1
S3 S3

S1

si
52

S3 S3

ze on Pellic t sols
Ii ic zonc,.

z org

S2 S2
S1 S1
S1 S1
SZ S2
S1 S1
54 N2
S1 S1

53 S4

S1 S1

S1 S1

S2 S2

S3 S3

overall tability 63riew S4m S4m N2 S4m N2

Table 4.4 gives suitability for improved traditional dryland farming with
sorghum and maize of the Pellic Vertisol.

.ivation of sorghum under a 1d3 climate is marginally suitable. Limit-
ing factors are moisture availability, oxygen availability and workability.
Under the drier climates (2d3 and 3b4) sorghum be. vary matginally
suitable.

Maize is only very marginally suitable in the Mahalapye climate, and un-
suitable in the other areas. The major constraint is water availability.

45

Land qualities

The land quality that has the greatest influence n tho suitability
rat ).g for dryland farming is:

moisture availability

The rating of n is to a great deal governed by the climatic zone, for which
a new system i presented. Next important are the following land qualities:

- nutrient availability
- adeQucy of foothold for roots

Table 4.1 suitability for rainfed sorghum and
in the Maha apye, Francists. and Central Tuli Block-c



Local importance in specific environments have:

- icsl.tt:fe.nco to atosion

g atteqietcv of c.ondilons ior

oc\e,t,, ; CL t
tot 11 1-ut

'I r,1 ° 1,0

LL,vroveis. TH.AdILloari!

The cl matic zones occurring in the mapp ea are:

1d3 Mahalapye - Serowe
2d3 Fraacistown - Falapye
3b4 Central Tull, Block
4b3 Bobonong

Some conHasiora-: can Tk., !-riven C fca: ,wrp,hum and in

the cH.matic zones, diffeentiaton ir-to f;an,tivola iîd nndvold.

Sandveld

Land characterized Ov KS and S soli onis o,..cors all ihtee

the ir-ajo- parr havins a texco,' L LO aro LO 7!,\rim7r i nu. 1uU, 11,c

Serowe. (1d3) this larc: can Le vot
rtubcLas S4m) for soighun, ptovidoC tko°,(, 3

catae, than :t loc,3 of WRr.0' WILLCit j o noweer. vc,,F :Al en uot
Frarow: (2d7 3nd 1obo4ong (lb-) 'nu

7;atids wlit; a highe,r clay ()ntetlt, Coamy fi i. saad tw, saady
very mnr?,ivall-y. suitable, °,:;Am, io Mahal8,pyt: anJ, '7,0TW,, and un
suitablc IC iu Bobonong zone.,
Some land in favourable, water t eceìviog positaon, tut o upgrado(1 to mal

S.7 5j (355 3111110, occuirlag ifl jil y C Mahalapyy 'etowe

:Torn', and ro vary marginally suitable, Swil, lo Bohonrn i1 Fon matzo aH
land with predominantly soils of S unit is unsuitable N2

Hardlyal,

The Ite3t land, mainly found in areas where soils on alluvium or granieigni
predominate (for details see section 5.4), is ratee ati marginally suitable
(mainly subclass S3m) in the MahalapyeiSerowe zone, and as very marginally
suitable S4 (predominantly S4m ) in Francistown tono, both for sorghum. Tu

the Bobonong area very little land rates S4 is found. Some upgrading is ap-
plicable to land occupying favourable sires, In the Mahalapye-Sorowe zone,
only some land with the best soil,: and in tho best position can Lo considered
as being very marginally suitable, S4, (mainLy S4m) [el maize. Land in t.in

other three zones is almost exclusively unsuitable t4:7 fot rnaiori. These
general indications of the suitability of the whole area do not ex:lud
where minor land areas exist (in all climatic zor--) having optimall
favourable conditions, suitability for sorghum may be than marginal.
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