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The conclusions given in this report are those considered appropriate at the
time of its preparation.
They may be modified in the light of further knowledge gained at suLs ,
stages of this project.

The defi uployed and the ptesenation oE the matcial in this doc.uipoht
do not i the exprossioa ot dny opinion whatsoevE: oh th.=, part ot the Fooa
and Avi..:ulture Organization of th,:: United Nations conceraing the 11
conEtitutional status of any country, territory or sea al-ea ol coher:-
deaimication of frontiers.
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ABSTRACT

This report presents the results from soil surveys carried out in South East
District at a 1:100 000 scale. Chapter 1 describes the enviromental aspects,
in Chapter 2 the soils and their classification is discussed, while in Chapter
3 a qualitative rating of the suitability of the lands in South East District
is given. Two maps accompany this report.
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DESCRIPTION OF TEE

1.1 LOCATION, POPULATION ANT !AiiSTrTAT I

1.1.1 Lscaton

Trr AAAA0i
:;(0.c..1 r e'TZ, 0-e StC S- -

tne wst, lr t: i i i C t t) thc 0eLL!r. TC 2 1 15!!,!)vi-?!teC
3tanoa;n 1;25e OO.S., soil map saeets discussed etiewhc!:,' (Lohntscsb.1!!
Mafoxo. 1989 ana Gaborone sheet in Moganane, 1989), abd s Je0 f- t

coordinates 24°2,'5 and 25°96'.5 and 25°29'E and 26°08'E (Figure 1),

The mapped area covers approximately 8200 km2, mainly consisL of Hardveld,

but includes some alluvial areas. The district capita J is ),m.7.:twa and the

district. contains che country capital, Gaborone.

1.1.2 Population

The totai population of the study area was about IL) WC: s'cool.diu to Lhe :JS:
population and housing census Assuming an annual ...ncrease oS 2_10: H.
figure Kill stand at about 170 COC by che end of 1989. The maln cearreJ it!

the area include Gaborono, the capital city of B0151,e, wit'o about. ' ' 00e

people (L981 census), Ramotswa, the districc's capical, with a bopulatu,n o,
13000 aud Lobate with a popul:Ition of 190;i0, besides tictc re numerous uL-
lages ,trld settlements sentrered rhroughoui. the distlicr. The pro1,1=ty otHc
major centres couJO meDu tha7- actuaJ popudaion figures ,IL0 much
an a,2c.7.;eane6 litiitratio;1

Air '

LO-C, r

%.'1' nk 1'1,4

ii) Railways : rall to ,o(t:R
'!-oura TLis rL th mP,H _l!rR
crircLOI 7.1.m5qWe TUk, rt.CH HCis u

JJ.!:-A,A1 LC,61(1 `t 171 . the T

_Li n7,;1,.b..".)t.,1:,g»

kto L y T 01, t.) s w , 1' Lfitawirr' JSS4 °"1

'.:("o7V4;. ijo- area
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Figure 1 : Location Map of South-east
District
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1.2 CLIMATE

1.2.1 Introduction

Several climatic stationc with 1 eerm rainfall records are located jn

South Ea,,t distriet. Only one synoptic sta1.20n Apere other cfimr.'

pavamef;:' )'!:P meau,ured Gaborone) ir withe e eum-1.oj, ri? 1 -

1.2.2 RainiAll and Potential Evapotranspiration

The mean total annual rainfall ranges from 475 to S7mii: Table 1). The coef-
ficient of variation of the annual.rainfall is between 2:) and 30,7: according to
Bhalotra (l984.

The distribution of this rainfall throughout the year is dS follows: 477 falls
in summer, 40;,: in iutumn, 11% in spring and only 2 utt.lkg Lhe

heue7! orrly q0;:. of the rain is eoncentreted. befw':!o.i ,?cieber
Saro,i7! io geoeied, the we,tesi- mont, or trw ;3

Os° an6 1,L to'
ntf,c: I _1 2 (.r C 1

rre the

)) ))). ) L C141 L) )`') g.,)t ) CO.)," ".) r"')-11)".L'))) " L. L.

) )

'o, ¡plan caro jt e:y

on a year Co year basis Ias to be made, ping particulL acoention to t,),

variability in the onset dates and the length. of -he growios

UALI estimatee that, as a rule, the rainy season aod the ,eitowing
sta:t when tainfall (1') exceeds haif the PET. A humid period occurs T,;1)eti f

exceeds full PET, while the rainy seasons ends che E,e(1w
PET Taking into account a maximum of 100mm stored soli moistur, the Lt(A,d7ig
peri.o,i ends when the soil is completely dry On this nasis, fol:r ryons of
growiL(g periods can be distinguished (Figure The lengto of tris grow,ri
seasor ia an important parameter in the evaluation of the climate tor rainfeO
agriculture. Most food crops require at least a '40 day long growing period
with at least one humid month. A second parameter that ;1irectly influence,
the on-faim planning of agricultural operations, is the reliabiliLy of the on,
se: date of the growing season, as this factor will determine the practical
feasieeility uf rainfed Earming.

These factors were analyzed for Lobatse climatic station which has compl e

rainfall records over 55 years.
The results are presented in Figure 3 and Table 3 and are ized as
follows:

- very severe moisture stress for crops occurs when there is no growing
season, or when the growing season is intermediate, or if there is a normal
growing period of very short duration (less than 60 days).
In Lobatse, this is the case in 32 seasons out of 63 or in about one year out
of two.



Table 1

MEAN MONTHLY RAINFALL AND POTENTIAL EVAPOTRANSPIRATION (mm)
IN CLIMATIC STATIONS OF SOUTH EAST DISTRICT

Table 2

MEAN MONTHLY CLIMATIC PARAMETERS FOR GABORONE

4

Month J F M A M J J A S O N D Annual

Climatic
Station

Gaborone 97 83 69 43 13 4 3 4 15 44 66 88 524
Kgale 109 71 54 51 12 3 1 3 12 41 75 84 509
Ramotswa 94 66 56 51 10 2 1 3 14 42 68 74 477
Moeding 110 86 79 57 12 2 0 4 24 41 71 90 578
Lobatse 101 87 69 47 14 7 4 3 17 44 72 92 552
Hildevale 107 74 67 82 16 8 2 4 10 39 70 66 505
GaboronePET 161 131124 86 63 39 4382 123 158 156 165 1331

Month

Climatic
Station

J F M A M J J A S O N

Mn Minimum 19.7 19.0 18.0 13.1 7.6 4.0 3.6 6.5 11.9 15.5 17.5 18.4
T(°C;

Mn Maximum 32.6 31.2 31.1 27.2 24.6 22.2 22.3 25.5 29.1 30.7 31.2 32.1

Relative 55 56 57 58 53 50 47 41 36 41 46 49
Humidity
(Z)

Surshin
(n/N)

63 65 66 72 84 80 91 88 80 73 66 62

Windspead
(m/sec)

1.2 1.0 0.9 0.8 0.9 0.8 0.9 1.1 1.4 1.6 1.4 1.3

Rg(cal/cm
day)

550 528 470 416 375 325 367 427 481 533 551 551

----------- --------
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Full legend see Table 5

Figure 6 : Natural Vegetation of South East District
(after Timberlake, 1980)
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2 SOILS

2 .1 INTRODUCTION

Soils
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L.AND EVALUATION

3.1 INTRODUCTION
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Edaphic- and Agro-Climatic Suitability
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Land is rated as N can not give such an output/yield that it cover..
input
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A: Soils on Alluvial Deposits
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LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA BOT _

location:SED, valley flor- leng River sheet: Gaboror- date:1811/80

agro-climatic zone: mapping unit:

author: J. Huesken sito
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ILITY CLASSIFICATION SHEET SOIL SURVEY BONITA:NAB(

location:S] valley floors south of Gabs sheet: Gaborone date, /88

agro-climatic zone: C Jne mapping unit: A7

author: J. Huesken aiLT, chataoteriss: margina] k'
ic1p,r of ',H4I2E-y
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LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA

locatiool ,) sheet: (2,, d 1

Agro-c1m mapping ..9

author: J.
vn C"'7

remarks:'
I

,

II

'WO

66



Table 8
LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA BOT,'

floo- lower foot- sheet: Gaborone date:211
peihwti'n4 Oat' mapping unit: All

author- J. Huesken cdte. characteries: narts

P,WV,T7
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LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA

location:SED, Eac Ga

agro-climatic zol

author: J. Hue
remarks:
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sheet: Gaborone date:

mapping unit: A30a
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Table 10

LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA Fi 0 T / 85 / 0 -I 1

location:SED, valley floors Taung river sheet: Gaborone date: 22/1/88

mapping unit: A31a

site chatazLerlRtics: luweL poc
(nicaiecni F c)of

c 1 evsol ( pa 'Lily
T Th; ()Lc Haplenquepc

se -1-1 A4

agro-climatic une: Gaborone

uthor:
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LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA /011.
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Table 22

LAND SUITABILITY CLASSIFICATION SHEET SOIL SURVEY BOTSWANA BOT/85/01 1

location:SED, around Lobatse & Gaborone sheet: Gaborone date:28/1/88

agro-climatic zone: Gaborone mapping unit: Gla

author: J. Huesken site characteristics: shallow soils
on undulating to rolling terrain

remarks: FAO : Eutric Regosol,
lithic phase

ST : Lithic Ustorthent
often in complex with Glc/G2d or R

POTENTIAL LAND SUITABILITY

LAND USE TYPE: I LAND USE TYPE:
large tradit molaposc. irrig.

81

LAND USE TYPE:

improved tradition&
dryland farming

LAND QUALITY CDE RTNG
crop

Sorg Maize Douch
08

cro
Sorg. IMaize

accessibility a 1 Si Si Si

correct temp.
regime 2 S2 S2 S

soil drainability d N/A

resistance to
erosion e 4 S4 S4 S4

absence ot damag-
ing floods Si Si S

conditions ot
germination si si S

moisture
availability 6 N2 N2 S4

nutrient
availability S2 S3 S2

oxygen
availability o 1 Si Si Si

absence ot pests p 1 S1 S1 si
availability ot
water of good
quality

N/A

toothold tor
roots S3 S3

absence ot toxic
substances 1 Si Si Si
workability 3 53 53

adequacy of
topography

X

XII
XII

N/A

adequacy ot
flooding N/A

land drainability z N/A

CURRENT LAND
SUITABILITY

N2m N2m S4m

REMARKS



Table 23

LAND SUITABILITY CLA:SS:,..11a&IION SUET

location:SED around 1,,f)a.3 and 'abo one

agro-climatic zone: Gaborone

eolthor: J. Huesken

remarks: FAO Eutric Regosol,
shallow petric

ST Littic Ustortrk
comi:Je7L

1 cru c,ro
QUALTT'Y ODEI ETNG Sorg HA ze Douch Sorge 1ize

0
accessiaTITT a! -T---1-7T---- 77 8--S1

1

correct temp.
regime

soil driansbility d

rirdasrzlince
ct:1Rior

kl 1.1a4'

iii(517;1," ;LIT

!'tiAi`lb2tzt

avafIR'r/I.J:Aw

oxygen
avuilabillty

CURRENT LAND
SUITABILITY

REHARKS--See kTpendix B.

abeencc or-Feats p _1

TECITE-61-8 nix
roots

absencW-BT-E3Rlo
substanoes

wcrOility

ouquiricrur XItopography

-71

ird-eTquacy of
flooding NIA

-777,

POTENTIAL LAND SUITABILITY1

USE U:_%L!

1nzg c riv vv,1T
iiipiö'c tra0,1tic.n4
Edrylare farrLiw,

r
V

82

a 1.71-:NT7517--

wntet. ,7:4: gobd q i A

quaiiq'

Lobatse
Gaborone

SOIL MT/85/011

sheet: ( one date:28/1/88

pping unit: Glc

site characteristics: stony shallow
soils on undulating to rolling terrain

52

S7-

S3eS4m/ N2m
N2m



Table 24

SUITABILITY CLASSIFICATION SHEET

location7qED, around Hildavale

agro-climatic zone: Gaborone

author: J. Huesken

remarks: FAO : Ferric Luvisol
ST : Oxic Paleystalf
(former B3a unit)

REMARKS See Appendix B.

POTENTLAL LAND SUITABILITY

LAND USE TYPE: I LAND USE TYPE:
large tradit molaposc. irrig.

improved tradition&

83

SOIL SURVEY BOTSWANABOT/85/011

sheet: Gaborone date:28/1/88

mapping unit: Gld

site characteristics:

Lobatse
Gaborone

LAND USE TYPE:

dryland farming

LAND QUALITY CDE RTNG Sorg Maize
crop

Douch
OS

crop
Sorg. Maize

accessibility a si si S1

correct tamp.
regime

ITarZFITET51.11tdY

2 S2 52 S1

NJA

resistance to
erosion 3 S3 S3 S3

absencc of damaz-
ing floods Si SiSi
conditions ot
uermi tion Si Sl 51

moisture
availabi/ity 4-5 S4/N2 NZ S3

nutrient
availability SI 52 Si

avahability Si Si S1

7Biï pati-7 Si Si

WaralgliTy of
water :f good
quality

N/A

TFEEE5TH-ror
rootn S2

absence-Tif-TB
S4subetanceR.

%foal= . 2 52

aaequacy of
topography XI

XII
XII

N/A

Wai4UNEY ot
floodiz y N/A

1=1-aTiM-51111E--aYz N/A

S4m,t/ N2m: T LAND
SUIT I ITY N2m



LAM SUITABILITY CLASSIFICATION SHEET

location:SED

agro-cl tic zone: Gaborone

avIthor: J. HueFke

QUALITY C

access y

correc p.
regLm

soil

Te-WITITancoTT5------- ---
erosion

auSaTATTa dW
in,r7 floods

7:BHUITITins
germinatiun

aeirsEure
avaiiabiiit7

rtilLuf

SUITABILiTY

: Ferri(: Luvisol,
petri:: or petrofer:ri:

ST ! Oxic Paleystalt
in romp) t r C..1

CSZ,' W%S rYPE:
large sc, tdc:ttl

improved tradition&
Oryland farmit3

CURRENT D

xfontLnes.,

VaTETEIII v 7
TUT.7)v.onT.
tol,ogroH, N /

EMARKS See Appendix B.

POTENTIAL A11 SUITABILITY'

I12

cro
Ma

Si

Sj S1

! Si Si

3 S2

11721v

fE

On SURVEY BOTSWA. 7/011

sheet: Gaborone dat:29/1/88

ping unit: G2d

s.17:tkt ch&razteristice:

Bauch
os
Si

84

Sorg,

abse t6 T,
1

,



Table 26

LAND SUITABILITY CLASSIFICATION SHEET

location:SED East of Kgomokasitwa

agro-cl u: tic zone: Gaborone

author J. Huesken

remarks: FAO : Ferric Luvisol,
etric or petroferric phase

ST : Oxic Paleustalf
West of Hildavale in complex with Gld-la

wor a y

CURRENT LAND
SUITABILITY

REMARKS

TNTFEEF-IFFTEirE---

pests p.-17

ava
water of good q NJA
quality

no o or
roots r 7

substances t I

WEENEETIEF----7T-
topography xII

XII

WEWEITIZZTr o
flooding y

land drainability z

N/A

N/A

N/A

POTENTIAL LAND SUITABILITY

LAND USE TYPE: I LAND USE TYPE:
large sc. irrig. tradit molapo

improved tradition*
dryland farming

-ST

N2m

Si

85

SOIL SURVEY BOTSWANA BOT/85/01 1

sheet: Gaborone date:29/1/88

mapping unit: G2f

site characteristics:

Douch
os
S1

Si

S3

S1

Si

crop
Sorg. Maize

LAND USE TYPE:

LAND QUALITY CDE RTNG Sorg
crop
Maize

SiFEEFIFITEFEEEtT----TE 1 Si

correct temp.
regime 2 S2 S2

soil drainability d. NJA

resistance to
erosion e 3 S3 S3

absence ot damag-
ing floods 1 Si

conditions ot
ge SI Si

moiature
availability 5 N2 N2

nutitt
availability 52

oxy un
ava lability o

Si 52

S1 21

52

^7

N2m S3e,



Table 27

LAND SUITABILITY CLASSIFICATION SHEET

location:Northern Part of SED

agro-climatic zone: Gaborone

author: J. Huesken

remarks: FAO : Ferric Luvisol,
partly petroferric phase

ST : Oxic Paloustalf

LAND QUALITY CDT:

accessibility

F.vmp,
vogiv3

soii drainability7e

11",'"Vn '

;

A

, A

%net,

workability N' ...

LATiquacy ,a-
tItopogrn'rb:c
r7,

) ;.

Tdequao-q 717
Clo.77dio:g ;1 19;

IIHT7TTiniBITTETV 140,

cro
RTNG Scr Ma1zeDouch

s71. isl

x

POTENTIAL LAND SUITABILITY1

LAND USE TYPZ:
lar qe sc. irr

improved traditiona_
dryland fa ng

!

,

SOIL SURVEY BOTSWANA BOT/85/011

sheet: Gaborone date:28/1/88

mapping unit: G6a

site characteristics:

S2m,m

86

'WD USE TYPE;
edit molapo

y-

S 3m 54m

NEI-LARKS x B.



Table 28

LAND ;37ITABILITY CLASSIFICATION SHEET

lorlti ED Otse Hill

agro-climatic zone: Gaborone

r!tt!'rsr: J. Huesken

As: YAO : Arenic Ferric Loviso
Oxic PalustpJf

WALIT7 CJ) RTNG ° Sozg Malze

T-ac

correc.
reg.:me

so , ra na iiity a

res s ance
erosion

T5T6Ere 0' CA 14
ing floods

vrmination

7-571-6F7R7

Flurfaxir-
availabil:Uy

er
Jabilicy

0141enve (17 pss, r
T:V4IIWZIT'ql,' of-
q1AJIL.i

-

oo.AACOC 1

wor a

V5-17flioe or

LaeLluiv.1? ST

land- arainaia

e

Q l 3

4

SZ

C ENT
SUITABILITY

RECOMMENDED LrROVFXENTS

USE TYP13; LIM) C^71. VOr: LAND USE TY? .

arge RC. irrig. trad_l'; mol.,3po

5?

rç

Douchi Zorg.
os

SOIL SURVEY BOTSWANA BOT/85/011

sheet: Gaborone date:0612/88

pping unit: :.71

site characteri

87



site characteristics: Very shallow
soils on steep ridges and escarpments

Tees ..1.7

correc:-T-emp,
gime

OrNtif)0

Pit.:114t71:1:Ne

- ---. g ggg

'A

,

),;"Parf:01:-.3.

iiii77.7T6117777T-- 0,

tf.17}agraPAy

Y!

REMARICS

adequac,
fic,edirt"R

POTENTIAL

rig-0-7170rEUTYTty

CURRENT LAND
SUITABILITY

USE TYPEE
sc.

op
Maize Ocur.:17

o

88

USE YPA:
trsdit mo1apo

crop
Sorg. 1 Nis i%

USE TYPE:

Table 29

LAND SUITABILITY CLASSIFICATION SHEET SOIL summY BOTSWANA BOT/85/011

location:SED sheet: Gaborone date:6/2/88

agro-climatic zone: Gaborone mapping unit: R

author: J. Huesken

' I ; rks: Not suitable for any kind
arable farming.

on



APPENDIX 3 : CALCULATION OF MOISTURE AVAILABILITY RATING
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