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ABSTRACT

This report describes the soils and physiography of the Chobe enclave and is
sccompanied by a semi-detailed soil map at a scale 1:100 000. The soil survey
was carried out in 1987. The soil map served as a basis for a land evaluation
exercise for large scale irrigation schemes and traditional molapo farming.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

- The major soils in the higher positions are generally very sandy and
have a low inherent fertility level, the main scils in the intermediate posi-
tions are characterized by high alkalinity, while in the lower positions soils
with impeded drainage occur. Strongly calcareous soils occur in the high and
intermediate positions, while salinity and sodicity problems is noted in
specific soil units.

- It is concluded that the current suitability of the Chobe floodplain
for commercial irrigated farming is only very marginal. The main restriction
ig the possibility for wvery high floods which may inundate the lowsr and in-
termediate parts once every ten years.

- Flood protection may improve the suitability in the intermediate
parts, but limited scill drainability will remain a restriction in the lower
lying areas.

- Other severe limitations occur, mainly low fertility level, and lo-
cally high salinity and sodicity levels.

~ The soils in the lower lving areas are expected to yield well under
flood recession farming, due to their high fertility level and high water
holding capacity.

- The sandy soils on the higher parts are only very marginally suitable
due their low inherent fertility and their low water holding capacity.

- It is recommended to carry out further studies to complement the soil
characterization by determining soil physical properties; & detailed
hydrological study has to be carried out to determine the gquantity and quality
and the movement of the groundwater in space and time, and more information is
required on the frequency, the duration and the extents of the floods.

ii



TABLE OF CONTENTS
SUMMARY OF CONCLUSIONS

CHAPTER 1 General Description of the Ared . .....vetierronornneeneans
1.1 LOCALION vttt ittt e nan e tn i nae i ensennnnsnneennens

R I 17 o T O

1.2.1. Climatic Data ...t vvrunsavioavooovoosmonanss
1.2.2. S0il Temperature and Moisture Regime ..........
1.2.3. Agro-Climatic ZONESs ...t i e ovnscencnnens

e GROLOEY s i et e s e
Geomorphology . it iv ettt
o Hydrology o a i i i i s s e e s s
1.5.0, General ..o iirinotoriraroneunsnasiasceanss
1.5.2. Water SOUXCES ...ttt inninronveoonenvonnosases
1.5.2.1. Surface water ........cceemmnevoncnans

1.5.2.0. Groundwatel . ... iicisenaaoeni s

B Vegetation ... e i is s iuaee s
To Land UsSe L uen i inaesoesoonsusenonssonssneses

o - *

»

B B

B

O 0 3 Ut U b e bt e

b g b
W W

e ™

Wk DO

CHAPTER 2 oil Survey Methods ..., iiiiioenernnvesasanol3
1. Aerial Photography Interpretation and Fieldwork .......13

1
2.2. Laboratory Analysis . ... viiiionsrroscsonsnasencanosssld

CHAPTER 3 o T G
3.0, Soil Classsification .......ueieviiieceronecncsoacsasandh
3.2, The S011l Unite ...t eosaosassnososonnenssnsosnesssdd
3.2.0. General ... e kD
3.2.2. Description of the Sopil Units ..................16
3.2.2.1. A or {LA) : Soils on Alluvial Deposits
3.2.2.2. C: Soils on Highly Calcareous Material
3.2.2.4. 5 (or KS, LS8): B0ils on Coarse Grained
Sedimentary Rocks
3.2.3. S01l SeqUeNCE . ... ruoveiroreroinoaossoousnosaons

ae]
~}

CHAPTER 4 Land Bvaluation o .ue e it ittt oonroooosssesnaassnonesosseasaess a2
4,1  Land Quality Ratings ... niinnnrnennensssseaas 30
4.2 DisCUsBiOn ittt s i s st e oo 30

CHAPTER 5 Conclusions and Recommendations ... eernroonsoneoseeead?
oI R ) e R ST R o - S 94
5.2, Recommendabions v eeeeoreenssoeooomasonssnsseeeonsesesodd
REFERENCES

Appendix 1 Selected representative soil profiles and analytical data ...38

Appendix 2 Land suitability classes of selected soil profiles for large
scale irrigated agriculture and traditional molapo farmin ...69

(=2
(=5
/=



1. General Description of the Area

1.1. Location

The Chobe  enciave 1s 0 o
Botswana. Tt 1e situated between the Caprivi steoip to the north
the Chobe national park to the soubthwest, and the Chobe forest
CEGRYr v to the southeast. Lake  Lvambeszi and the Chobe and
Linyanti rivers form the 1nternational boundary with Namibias.

The Chobe enclave consists of the Chobe flats (roughly weset
o f longitude dHol7 8 and the
COovers the whole floodplain up to HKavieba and pert of
flate, and occupies an area of approximately 120,000 he

The main wvillanes 1n the area are Satsu  and Farakarunoo,
both situated on sand ridges 1n the floodplain, and Eachikas and
Flavimba, both on the wupnland.

cessibility te good during the dry seasorn. 1t becomes less
during the ralny S8easov, mainly in the lowes paris, and 1s vy
difficult to 1mpossible during hiogh tloods.

The enclave is ronnected by s good gravel road to Kasane,
The area Can also be reached from Maun, via the Mababe depression,
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(Figure 1)
1.2, Climate

1.2.1. Climatic Data

The climate of the Chobe enclave can be considered as
similar  to that of Kasane, where rainfall datae of the last &5
vears are avallable., However, the other basic Climatic data.
necessary for the calculation of the PET, are only available for
the last 3~ vears atter a esynoptic station was instal led i
1981, These data are presented in table 1. Average rainfall data
of  the last three vears are also given. Comparison can be made
with the climatic record of Victoria Falls, which covers a per iod
of more than 10 vearsa.

The mean anual rainfall over the last 6% vears s &48  mm,
whioh is  the highest in HBotswara, The rainv season stacbs in
NMovember {(few showers may occur in Octobev) and ends vrr o Mar oh,
Thes VAT 1At 10, hoth menth 1y and SOTHIA L
Comparison of the monthly vainfall ducing the rainy 8835010 Oover &
period of &5 vears gives a coeftficient of variration canging
from 5O to B0 %, Fains usually ocour i short b intenge
showers. Dry  smpells of several weeks mav occur during the rainy
LEABON . ’

The relatively low rainfall over rhe last J vears (see table
1 19853-8&) ts refTlected by the higher FPET (see  furthey ), The
mean anrual aintall (hydrological vears) over this  period 1%
oy S50 mm. “overy low raintall was ohoserved in 1981 -82 {3GO
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CLIMATE DATA FOR KASANE
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The mean monthly maximum temperatures vary between
winter and 34 ol in summsr The hig :
hefore the start of the rainyv ssason

P oy

ol

tEmperaTures s

eptember and Ocitoher] anct

TEMmAa T abyove 30 ol 111 the oo of bthe rains, Thig mossn mmr bk e
minimum  yvanges from 20 ol in summer to approximately 100 ol in

winter, These minimum temperatur es are somewhat high&f than 1N
the other parts of the country. The average temperatures over a
Tong period will probably be 1 to & ofl lowsre,

The relative humidity varies between 304 in winter and 70%
during the wet sesason.

The average annual PET (3 years period) 1s 2330 mm, This
figure is not representative since the lower rainfall over the
past vears. The real PET will be lower, but will remain
relatively high because of the relatively high wind speed i

Kasane (average 1.83 m/s). The evanoratbtion 1s high during the

rainy 5EA BT thighest 1n October). The mean monthly PET 15
always higher than the mean monthly raintall.

1.2.28. Spil Temperature and Moisture Regime

No information is available on the pedoclimate. The mean
ammual  soil temperature (MAST) is closely related to  the mean
annual air temperature. s the air temperature 1% only slightly
different from Shakawe, comparison can be made with the data of
the latter station. Since the MAST at 50 cm is higher than &2 ol
antd  the difference between mean summer (MBST) and mean winter
(MWET) is move than 5 o, the soil temperature regime 1%
Hyperthermic (USDA, 19735),

The soil moisture regime is Aguic Tor the lower pavts of the
Chobe floodplain, with impeded drainage. The higher, well
drained, parts of the floodplain, the Chobe flats and  the
sandveldt have a Ustic so0il moisture vegime,

1.2.3. Agro~Climatic Zones

The FAD agro-climabic methodology, as descraibed in the FAOD
Agro-Ecological Zones Project repovt (FAQ, 1978), was used to
sstablish the agro-climatic zones for Hotswana. The method i%
developed for rainfed (dryland? agriculture, but mayvy also  be
usefull 1n irrvigation scheduling.

The colimatic adaptaebility and distribution, both 1n space
and time, of crops is maily governed by temperature and water
availabhility from vainfall. Temperature determines the rate of
growth and development.

The growing period is that part of the vear when neither
moisture availability nor tempecrature l1imit crop groth and vyvield

formation. In Botswana, two  tyvpes of  growing periods ave
distinguished, which are determined by waterbalance approaches,
as follows:

~Normal growing period: is the perind (in days) during
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a year which starts when the precipitation exceeds &O0%
nt the potential evapotranspiration. The end of thves
arowing peciod 1 assumed when  the rainfall falls
helow 40% of the PET. plus a period to reguived Lo
avaporate an assumed 100 mom of moisture resavve, from
excess precipitation, when available., Therelore, &
norma growing period must exhibit e 'humid period’.
i.e. when precipitation exceeds the PET,

—~Intermediate growing period: does not have a humid
period, thus no storage of water 1n  the soll, and
starts  when rainfall exceeds 40% of the PET. The end
im  assumerd when precipitation falls below 404 of the
FPET .

The PET is calculated according to the modified Pernman
method, as described in 'Crop Water Regulrements', Fald 1984, as
opposed to the Tormer method, described 1in “hRorometeorological
Crop Monmitoring and Forecasting, FAO 1979, used in Botswana. Ihe
modified method, developed for irrvigated land in dry olimates,
mainly involves a revised wind function term, resulting in
considerably higher PET values, on average o35-35%, than the '79
method.

Furthermore, 10 dayv periods (in 30 day totals), instead of
average monthly data for the original method, were used. This
methodology provides a better reflection of the large wvavriation
of the rainfall. This results in a considerable reduction of the
length of the growing periods and humid periods. On  the other
hand, &% the dry spells are better defined, the rnumber of growth
seasons and  humid periods increases. The Total Growing Period
saualls the total lengths of the different growing seasons.,

Az o PET date for Kasane were available,the PET values were

obtained  through corvelation with meteorological stations  in
Zambria (Livingstone) and Zimbabwe (Victoria Falls and Hwange).
Thes calculations were carried out  at  the Repartment af
Meteorological Services in Gaborone.

The results are presented in fig. 2 The map is derived from
the first and second growing seaseon and the probality of a humid

period.

The survey area is part of the 1b.1 unit, representing the
best conditiomns for corop growth under rainfed conditions 11
Botswana. The Chobe enclave has (in most vears) an  adequate
growing season  length for basic crops  as  sorghum, maize and
millet, as the probability is relatively high to have ftwo arowing
seasons  combined with a humid period. Under 1rrigation, the
Oressnce of & humid period may reduce  the pumping costs
considerably.

1.3, Beology

Three pavallel fault lines are clearly visible on satellite
LMALEery, having a northeast to  southwest orientation and
runnming parallel to the taults at the base of the Ukavango delta,
and  can bhe considered as the extension of the Okavango graben




fault system,
The rmorthern Linvanti fault lirme is probably an extension

of  the Gomare fault. The second  faulit Tine determines the
cguthern  boundary  of Lake (vamberzi. The southern Chobe  fault
separates  the sandveldt from the Chobe {flats  and floodpiamn

{escarpment ).

Very little 1information is available on the solid geology of
the area. The rock praobably consists of Mesozolic Karroo sediments
{(sandstones, shales and coal seams) overlain by  the vyvounger
Karroo Dbasalts of the Stormberg series, which are covered by
thick Cainozoic alluvial and lacustrine depogits. Thess basalts
outcrop  as a low but distinct escarpment from Kavimba to  PMNgoms
bridge. They are often associated with calcrete, probably &
weathering product of basalt, which ocour along the lower sdge
of the sandridge (escarpment).

The Karroo sediments are underlain by metasediments of thes
Ghantzi  Formation (Precambrium - Proterozolc), comprising of
slightly metamorphosed sandstones  (gquartzites), shales and
limestones, Intrusive into these rvocks are the porphyries of the
Kgwebe Group.

South of the escarpment, the Karroo and pre-Karrvoo sediments
are epxitensively overlain by unconsolidated red Kalaharl sands  of
Tertiary to Quaternary age. :

1.4, Geomorphology

A major distinction in the phyvsiography can be made beltween
the sandveldt, south of Kachikau, and the alluvial and lacustine
deposits of the Chobe flats and floodplain, separated by a linear
sscarpment formed by geological faulting.

Within the survey ares, the escarpment consists of Dasalt
aoverlain by reddish fine sands (soil unit KBI). Calcrete {soil
units Afla, £3F) occurs at the base of the escarpment. The cliff
rises up to 30 m above the present floodplain.,

The sandveldt consists of asolian Kalahari sand (soil .units
KE3-5), The sandveldt is undulating near the edge, but becomes
rather flat further away from the escarpment. Few scatitered pans
DCCUT . Two vallevs, the Kataba and Noarcangu valley (sp11 unat

219y, drain into the floodplain, dissecting the escarpment.

The Chobe flats, senarated fram the Linvanti swamps by the
Linvanti fault, rconsist of old alluviel depnsits, characterized
by old charnmel sedimpnts as 1% typical in the present Okavango
delta. Yourng e {foesil) chanmels are present 1n the southern

part of the flats. They run parallel to the escarpment and form a
ronnection bhetween the Savutil channel and the Cheobe floodplain,
Pans commonly occur throughout the flats.

The Linvanti floodplain consists of an extensive swamp area,
rharacterized by meandering chamnmels, gften resulting in  the
formation of ox~bow lakes in the plain.

Recent geomorphological studies (Bhaw, 1986) indicate the
Chobe floodplain as part of an extensive late Pleistocens lake at
934 m  level, coverisg vast areas in the Caprivi  strip  and

8
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Lake Caprivi ', Landforms of lacustrine
; 1

therefores :
origin have besn recoq
evidence 1% the series of parallel ridoges (s 7d ), oriented
narth-south and  stretoching from Lake Lyvambez) to the Uhobe
escarpment . The present ridges are not continuous over the whole
length, but interrupted by sveral channels. The wvillages of
Satau and Farakarungu, and several other sedtlements 1n the area,
are situated on the ridges. Harometer measurements (Shaw, 196H&
indicate an altitude of 93é& m for the Satau and Parakarungu beach
ridges, consistent with the ridges in Lake Ngami and the Mababe
depression. The other ridges fall in the range of 932-934 m.

201 1 the Tloodplain. The most prominent

Another evidence of lacustrineg origin is the presence  of
diatomaceous earth fmoil unitte LE8DL and LAGEDH) on the western

side of the Paraksrungu beach ridge. fAnalyvsis indicate the
presence of diatoms with abundant chrysophyte cvsets and  spange

spicules, The valves were bacdly broken, probabliy a result of
alluvial reworking (Bhaw, 1986, personal communicationd .

The lower parts of the floodplain occur maeinly east of Satau
at a level of approx, %28 m, consisting of a charnnel complex with
a very irregular topography. The areas at intermediate level go
LD to 930 m and are very flat, but show in places  arn anthill
microtopography (soil units L11, 38a and 43a.

1.5%. Hydrology

1.8.1. General

T TP AT

i to

Fwando

the Uhobe ri Lake Lyambezi,
Kwando originates from the pastern slopes of the

Ango lan bighlands.,  The flow of the Kwando-Linvanti-Chobe rnetwork
15 controlled by a series of parallel faultlines, running
southwest-naortheast. »After flowing in a southerly direction
{parallel to the Okavango river), the Kwando river enters an
eitensive swamp area and turns abruptly northeast. This Linyanti

SHAMD is sharply confined by  the Linventi fTault. Besides
receliving  water from the Kwando, the Linyanti swamps also
rer el ves water from the Okavango system, through the Magwegana

ar  Selinda spillway, but only in years with very high floods.
The Kwando river backflows into the Selinda spillway for a ftew
km, as the gradient is to steep to allow further flow in opposite
direction, In wvears of wvery high fleoods, part of the water
travels down to the Savutil marsh through the Savuli channel.

~ast  of Kweha, the river turns south agsein up  to  Kalunda
- 1 where 1t makes another sharp turn to the northeast to
follow the second fault line. This fault also determines the

southern boundary of Lake Lyambezi. The outtflow of the lake, the
Chobe river, fTlows spoutheast to the escarpment at Kavimbha, where
1h makes a third sharp turn to the northeast. The LChobe river

follows the pscarpment northesstwards as far as  Nanyanga, where
it turns east to Join the Zambezi at Kazungula.



However o the largest part of the Chebe water, fTlowing in the
Jamberi, originates From the Jamberi itself, overtlowing 1t
southern bank., Dowrnstream of Kavimba, the Chobe is mainly fed by
floodwater from the Zembezi through drainage of the Caprivi swamp
zone, east of Lake Lyvambezi, via the FKasalva chanmels and through

bhackflow of the Zambezi river,

1.9.2. Water Sources
1.5.2.1. SBurface Water

At the time of the survey, surface water only nccurred i
the Linvanti chammel and associlated lagoors, and in some pools in
the Chobe riverbed, Lake Lyambezi was tound dryv. As observed in
the past, the occurvence of very high floods, filling up Lake
Lyambez1, 1% gyclical with a 10 vears interval (1987, 1968,
19787 . During these filoods most of the floodplain is inundated,
even the scils in the intermediate positions, or 1s  at least
subjected to a high water table.

No  information was available on river water guality within
the Chobe enclave. Howsver , recent watery analysis of the Chobe
river 1n Kasane were obbtained, It 1s likely that the cuality of
the river water in the Chobe enclave 1is similar to that at Kasane

The analyses indicate very low electrical conductivity (ECw)
and  totel dissolved solids (TDS), both indicators  of  waler
salinity. The SAR (sodium absorption ratio) was also  very lTow
(<O, which combined with the very low salinity, adversely
effects the infiltration rate when used as  irrigation water.
Very low salinity water tends to leach the s0il from solubles,
espepcially Ca, reducing the stability of the aggregstes. Without
salts and Ca, the snil disperses which results Iin a decrease of
the infiltration and permeability rates.

No data are available on the in- and outflow in the area

\

(water balance),

1.8.28.82. Groundwater

In order to determine the suitability fTor irrigation, it is
esgential to know the behaviour of the groundwater ‘

Analysis  of borehole water, from  Satua, Pavakarungu  and
Kachikau, indicate the presence of salts in the groundwater. The
FCw  wvaries between 1.0 and 4.0 mb/cm and the T0S% ranges fTrom
1,000 $to 5,000 ppm, Furthermore, the groundwater has  a high
sodium content, between 180 and 300 ppm (Ca only wp to 205 ppm),
resulting in a very high SAR (up to 207, Unless adeguate leaching
takes place, a temperary high water table may cause severe
salinity nroblems and mayv result in Na toxicity. The grountdwater
is not suitable for irrigation.

Sirce no  data  are available on the groundwater flow and
Fluctuations, a8 network of piezometers shouwld be installed

10



allover the floodplain in order to follow the behaviour ot the

groundwater table, pecially in vears of high fleoods.

& hard, massive laver of loamy sand, underlain by loose < a
tsoil unit La3a ), ie commonly found throughout the floodplain,
When reaching this layer, the groundwater will probably create an
unward hvdraulic Dressure. Tt 19 impovtant to ind out the
influence of this laver on the groundwater, and fo determine the
layver (hydraulic conductivity, bulk

physical properties of this
density etc.).

1.6. Vegetation

The vegetation is described according to its ococurrence 1In
the different physlographic units:

~Sandveldt (soll units K83~5): apen woodland with dense

shrub  undergrowth. Trees are mainly BHeikiasa plurijugs
(Rhodesian teak), Flerocarpus angolensis {(mukwal, Burmma
africana and Erythrophleum africanum. Shrubs are dominantly
gseedlings of the larger trees and Terminalia sericea,
Grewia spp.., Bauhinia macrantha, Ochpa pulchra etc...

Common grass species are Digitaria spp.. Evragrostis rigidor
Aristida spp.. Schmidtia bulbosa, Panicum maximum eto...

~YValleys (chamnnels) in sandtveldt (so1l unit ALYY: dense

shrub GAVANTIE , mainly Terminalia
plurijuga, Grewia spp., few Baikiaea

Grasses are similar as in the sandveldt.

~Transition from sandveldt to floodplain, colluvium (=moil
unitts A2, AZla  and C3). Common shrubs are Terminalia
sericea, Combretum hereroense, C. imberbe, Dichrostachys
cinerea, Pelthophorum africanum, fcacia  ftortilis, A
erioloba  and Lonchocarpus nelsii. Trees are  mainly
pUs  nelsii, Terminalia sericea and Adansonia
gdigid (Baobab).
The areas with shallow to moderately deep calovrete (soil

units Adla and C3) carry an open tree savanma. Same species
ooour as on aoll unit ASL, but Adansonrls digitats is not as
common on this soils. Acacls tortilis is  more  common.
brassland 1s often encountered on the very shallow calcrete
(w01l unmit T3,

On heavier so0il, soil mmit AT, mainly sast of Kavimba,
Colophospermum mopans occt
Main  grasses are Digi *ﬁti@ PR Eragrostis  spp..

Heteropogon spp. and Aristide spp..

~Chobe and Linyanti floodplain: mainly grassland.
~Wettest areas, e channels, lake bottoms and
hackwaters (soil units L37, 37a, 9 (LYAGE, 42a, 42bh,
3ibs A4 and partly A40), support a dense sedge and
read vegetation, Common SpeCies are Phragmites
Mmadritianus, Cyperus digitatus, ¢ articulatus, C.
wlent

and Vetiveria migrit ama. Cyperus papyrus and

11



veoury along the O
- The intermediate, Tess frequently flooded areas (=]
units L&, H8a, 38b, 43a  and partly 3ip) support  a
grassland  with  mainly  CChloris  gayana, Setaria
sphacelata, Digitaria spp., Sporobolus spp.. Cymbopogon
spp. and Aristida spo.. Most grasses have a good forage

value,
Brattered throughout the grassland, mainly in soil units
L43a, 11 and 16&, are many anthills which carry trees
as Hyphaene ventricaosa and Phoenix reclinats fmalm
trees), Lonchocarpus capasss, Kigelia af PR
i Lm o im
unit LB17d) carry a dense shrub and

tres savarnna. Dominant shrubs are T@g inalia sericea,
Grewia spp., Richrostachys cinerea, fcacia toritilis,
Ximenia americana and vaha@m@ ventricoesa. Most common

trees are JTerminalia serices, Hyphaene veniricosa,
Combretum herercense and Kigelia africana (on the
edges ) . The most important grass species include

achiariaspp. . Cynodon

Digitaria  spp.. &

Chloris gayana, Schmidtia spp., Eragrostis
Heteropogan contortus.

~West of the Parakarungu beach ridge, in the diatom area

(a0l units LB@% and GQ) very open tree AVATITIA 1S

: sting of Combretum imberbe, C.

@Q%% capast

zgax and

hereroense and @ngmgﬁf

B
s
4
§
a

woodland ocour

whioh

mainly on soil

Colophospermum

£ . end Cy ittifol

- Tt loose sa unit A4O) support
savanna. Common  trees are fAcacie eriocoloba, JTerminalia

-~ea, Lonchocarpus nelsii and Qulphn SpEermUm MoOpaneg.

mopans %hrub}amd mixed with Lonchocarpus

elsii shrubs occurs on the more compact sandy so1ls
(soil unit AL40a).

~The wvegetation on the calcrete ridges depends  on the
thickness of the sandcover: Terminalia sericea on deep
sand arnd  mainly L. mopane and @ngggygm Lmbmrbm on
moderately deep to shallow calcrete.

~Pure stands of 0., mopane trees ococur  on  the Qalcic
Luvisol (go0il units A9, Gal, spread all over the Chobe
flats.

=L mopane  does not occur in the southern part of  the

Chobe tTlats, bordering the colluvium, The wvegetation

consists of  an  open tree savarnna mainly  composed  of

Combretum imberbe and C. hereroense. Terminalia sericea

12



lonse sand,

are Hr
300~ uperbs = rigidor. Sobhmidtd
Fyparsncen s S Heteropo contor tus and

Decome the dominant

~Moet

Fiaria
3=l
Cynodon

dactylion.

Thyes description of the vegetatinn s wainly basad on Als!
Erolnoical Survey of Mortheastern Hotswana' (Child, 1968) and an
personsl observations. The grass species are mainiy derived from

the range ass=2ssment study of the CFDRO-Chobe {(Kwerepe. 1784).

1.7. LLand Use

The main land use 1in the floodplain is  molapo farming.
livestock and fTishing. The Chobe flats are  a hunting  svea
(cuncession) and the sandveldb consists of the Chobe forest
racerve, leased out to a timbery company.,

The cultivation fluctuates according to the flooding of the
area, During floodiess years or vears with limited floods, crops
are grown in  the lower floodplains and dried up water wave
tohannels) . vy years of bigh floods, the sandvy dryland 15
cultivated., Cultivation then concentrates at the foot of the
escarpmant. Arabie land becomes gradually available with the
recession of the Flpods., Mailze, sorghum and mrllet ave the main
crops, intermixed with beans and cucurbits.,

The farming is practized 1in combrnation with  communal
Grazing. The cattle are kept close to the fTields to be used as
draught power.

The melapo are uvsed as grazing land during the dry  season.
In  the Kavimba-Kachikau aresa, the cattle are transferred to the
upland during the rainy season to prevent damage to the crops
grown 1n the melapo.

The sale of thatching gdrass from the enclave provides an
extra source of income for the traditional faraers.

When flooded, Lake Lyambezi is a rich fishing ground. Gbout
A0O tons of fish, mainly bream and barbel used to be caught per
vear. At the moment, the fishing is restricted to  the Chobe
i vesy downstream Kavimba, anc in a few scabttered Tagoons
associated with the lake and the Linvanti river,

More infaormation on the land use of the Chobe enclave 1=
available irn  'lend use plarmming in the CFDA Chobe’ {bBelimrobh
19841 .

2. So0il Survey Methods
2.1. Aerial Photography Interpretation and Fieldwork

Frior to the tieldwork, a preliminary satellite image (scale
DL, 000 and asrial photo interpretation on scale 250,000, was

st 1
carvied out to dentify the main Tandforms. Landsat LA BT Y
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appeared to
classes of

17 delinesating the different drainasge

Tive freldwork was carried oubt at a detasilled CENT OIS | S Narnc e
fewml serAade 1 00,000

o dotiowing to the free survey method. The

different physiographic urnits were checked by mearns of ool o1t
and auger 1% .

Fhotomaps at scale |
base for the sni1]l man. Enla 5
and aerial ohotogranhs, scale I:JOqGOOz were used 1n the f;@?d
for ocrientation and locsation of the obhservations.
£ total of 43 =ail pits were dug, described., samplesd  and
classified. Maeny augerings, mainly in the calcareous soils, were
made to cherk boundaries. Aleo many hand dug  wells, scattered
nver the floodplain, were cvhecked.,

The =01 profiles weve described following the  FAQ
bGuideiines for Soil Profile Descriptions (FAO, 19773,

The field data are availlable at the s0il survey offices in
Maun and Gaborone,

100,000 (184448 and 18BZ248) wore used as
argements of this maps, scale 1:30,000

2.2. Laboratory Analvsis

S bed i
srminations

e the taboratory methods have already bheen s
other soil reporta, aonly a summing up of the main de
is given belows:

~ -t and PH-Dallse (1:2.5)

~ Electrical conductivity (mS8/cm)

-~ Extractable phosphovrous (ppm), Brav and Kurtz method

-~ Oragamic carbon {weight %), Walkley and EBilack method

- DEC (meq/100g =oi1l) . ammonium acetate method at PH 7.0

- Ex#ﬁamqmabi@ cations La, Mg, K, Ne (meqg/l100g soil)

- Farticle size: sand, s11t and clay (welight %),

The determinations were carvied cut at  the prolect soil
iaboratnry in Sebhele.,

g

3. Soils

d.1. Boil Classification

e @spils  are classified following the FRAO/UNESCO svatem
{(FAD~Legend of the Soi1l Map of the World, 1974, with amendments
tas for Arernosols) madw by the FAD Soil Mapping Project. Soil
Taxonomy (USDA, 1975) ia used as a second system, Reference 15
made to thess muhltf tions for definitions of diagrostic horizons
and criteria u%ed, Following hborizons are recognrnized as
diagnostic 1n the survey area: Oohric &, Mollic &, Albic Ey
Cambic B, quiilju B, Matrarc B, Calcic and Petrocaloic

Both  apil classifications are given 1n the des
the ol unitts and Tor the selected soil profile
{ape appendix 19

The most common 5171 units in the floodplarn are  Arenceols

nf

y 1A
N

tinns

14



G311 hrav ing

Power, Moy e

BEl, where ver o Jow Fid o values ot 49 mave heen

choerved irothe subveol ], the percentags of base saturabtion wil)

e leas than DO% 1n soms mart of the  soabasos b, Theretore, free e
HERE are  not classified according to Sotl Tawnnomy B

\
Fliluvanuentio Hamlaguall, @yl untte L37 and A ian Lout &5

Fluvanuenitico Humagquept (soszl wuniit 1 H7ad.
Ve comeenr 1n the somewhat hiohey areass 10 the fTlandniainm
39 the pregsence of a very massive, rard laver of loamy sand,

generally  calvareous, overlain by light arav, lonse Fine santd,
This owveriving hovizon qualifies for a0 Alblo norilzon  whicth HEN
ny abablv formed ey reductive  oorndibtions of i p@rchem
watertable on eOD ot the massive layver, which 13 oftern  sodic
Theze zosls are ¢lassified as Arvenic (Dalcic) Alnia Luvwiasonl (so0:
unmih La3ar, If the masoive laver 1s cons)dered ac o a by ved

sur Faoe, the  sail would claseify as Futric Qrenosal (sopl SERB I -
&9 since the nor calcareous cand cover 15 usually more than

]

b
e

& natric horizon, with columnar strycture  and ESEF>15,
nverlasn by armn  alhic ROy i1z20m, was fooand between Sabau arl
Farabarungu (so1l unit L&), Thess snils, which also have a
“elatively Righ  salt content are classified as Solodic
Tanosal.

The dominant soils of the Chohe flats are Fulvic fSreaoso

{enil unite AGO-4G0a) with Calcic tuviesgls (scoi1il unit AF) 1n the
tower narts. These areas are probably undeclain by calorebe,
Fetrocaloyc fArennen s (a1l unit AZla) were encountered o0 &

calocrete ridges occuring 1o the flate. Glevio Dolorebds {6
mainly coours an the aortheve part of the flats.

Calorete 1w 41@% fournd 1n the colluvial snils at the edge of
the floodplain, haorder 1ng the escarpment This ocalorete has
orobably formed on weath@f@ﬂ hasalt, which forms the bhasis of the
escarpment ., The Fetrocalocic often pocurs within 950 cm from the
surtace {(soil unit C3).

The aeclian Halahari sands of the sandveldt are classified
as Fervalic Arennsols (spil wunits KS3-5).,

3.2. The Soil Units
3.2.1. General

The Gerneral Goil Map | egend for Botswana, developed hv the
Soil Mappino Frajecot. 15 used as the basic legend for the Chobhe
Frolave., Some new urits were introducerd.
Two levels are distinquisherd within the leqgend:
~the Main antﬁ, bhased on Parent Hocl
~the Soil Unite, bhased aon Pedological Ortteria.
Four main units bave heen vecognized in the :

= unmitr o soils on o alluvial deposits
~C unit: soils an hiaghly calvarecus mabterial



it owmoils on lacu ine deposits
t

b omolls o coa arvained  sedimeniary LA T O
aeolian sandsd,
The deposits of the Chobe flate are clearly alluvial S I

characterized by old channme! gediments >
heach ridoes tsoil wnit L8179 and dratomacecsus  parvihy, the
deposits of  the Chobe floodplain are considered of lacustrine
origin. Howswver nart  of  the ares has beern strorgly alluvial
reworked. Theretfore, the latter mapning wunits are indicated as
LA, The S5 unit 1s expressed as LS and K8, KBS indicates the oriagin
of  the sands &= Kalahar: sands, while LS refers to sands of
lacustrine origin but reworked by asolian action.

The soi1ls of the dry lagoons and lake bottoms (Lake Lyambez:
and Lake Nangombe) are mappen as L (lacustrine privivonment ), 8
well as the vast plaines, not disturbed by aliuvial action {(soi
units Llla, L38a and L43a).
Due to the complexity of the area and the scale of the
mapping . most of the soil mapping urnits consist of more than one
s01l unit, forming associations or complexes of soils,

[V e 6 it

3.2.2. Description of the Soil Units

3.2.2.1. A (or LA): Soils on Alluvial Deposits

A5 FAlD: Gleyic Solonetz, partly saline
ST @ Typic Natragualf

Deep to very deep imperfectly drained dark gravish brown to  dark
agray sandy clav loam to clay.
Flat to slightly undulating

Occurrence: mainly the northern part of the Chobhe flats., &lso
occurs in the sowuthern part of the flatse but unit o small to be
mapped (included in A9, spdic andg saline phasel). Associasted with

M9 and G40,

structure, Patochy thin
o

kY o1 smubsami1l, within
tomooinm the subwpi .

Characteristicos: weak prismstic o massive
cutans Iin natrio hovizon. Calric horizon
185 om from the surface,. Accumulastion of salt

Ee

Vegetation: tree zavanna (. mopane) to C. mopare woodland.

A7 FAal: Gleyic Luvisol, partly sodic
ST @ Mollic Uchragualf

Deep to  very deep poorly to imperfectly drained dark  gray to
grayvish brown sandy clay loam to olay.
Flat to almost flat.,
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AL bordesr 1 the Chobe

uthaern part of the floodo

~rration with Oé

e
Uk

e

47
ot
-
M

»

structure 1% Masslve wea
angular and suanqular ploc

hy fine sand. Patchy thivy cutans, The subsoil mav

Lowery ooavse Drismatio
i
b

VAN The Hb vy 1ozon e
Vegetation: open shrub savanna to arassland,

A FAO: Calcic Luvisol, partly sodic
partly saline
ST : Typic Haplustalf

D owrs B

Deen to very desp tmperfectly to moderate iy we ]|
dark gravish brown sandy clav loam bg oiav.
Filat to slightly undulating.

CUYvYEnce: sauthern  part of Chobe fTlondplain, an

Gleyvic Luvisaol (A7), and scattered aliover the

mainly i association with A4O0a), ~A1h and A2la (on Ca
ridges) . Associasted with A In the northern pacrt of the flata,

Characteristics: the etructure vanges fram moderate  fire Lo
madium  angular blocky in highly ralcaveous soils (Bth) tr very
Coarse prismatic or massive. The latter =soils are only calocareous
1n the subsoir! (Ck). Broken, thin cutans in well struchured
soils. The calcic horizon orcurs within 129 om from the suycrface.
Thne subsoil may be sodic and saline.

Vegetation: open tree savanna (Combretum spp) tm . mopane
woodland. ‘

ALY FAD: Ferralic Arenosol
8T : Ustic Quartzipsamment

Desn to very deen well o somewhat ewvcessively draitred vellowosh
brown to vellowish red fine sands to loamy fFine sands.,

Fiat to almaost flat.

Oonurrence: Nataba and MNoavcanqu valley, 1n KS3-5 sandveldtb.

Characteristics: structureless fine cands,

i

Vegetation: shrubsavamia,
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Al Fal: Calcic Arenosol
ST ¢ Typic Ustochrept

Moderateiy deep to very deep moderately well to well drained very
dark  gray fto vellowish brown fins sand to leoamy firme  sand, ou b
having a calcic within 129 cm from the surface.

Fiat to undulating.

2 -near bthe edge of the floodplain, Chobe flaets,
associated with A% and AL0a)

-at the edge of the floodplai~, colluvium,
bordering the escavpment, together with  Afla
and C3,

Ocourre

Characteristics: topsoil has a weak subangular structure, subsoil

is structureless with soft consistency. Calcic horizon within 125
cm from the surface. Probably underiain by calcrele

(Petrocalcic).

Vegetation: shrubland to tree savanma

A2la FAD: Petrocalcic Arenosol
87T ¢ Typic Ustochrept

Az AZ1, but having a Fetrocalcic horizon within 185 cm from the
surface.
Flat to undulating (calcrete ridges).

Jocurrence: on calcocrete vidges 1n the Chobe flats., I1n association
with B340 {ad and A%, and on the transition to the escarpment,
colluvium, together with A1 andg C4. In the latter rase, the
calocrete 16 orobably the weathering product of the
basalt.

Characteristicse: as AZ1l, but over caelcrete
Vegetation: C. mopane shrub savannma on the calorete v idges, tree
and shrub savamma on the colluvium.

A24b FAQ: Eutric Fluvisol
8T : Mollic Haplaquept

Very deep poorly to imperfectly drained dark grayish hrown  to
black loamy sand to sandy loam.
Flat {(chamnnels),

Ococurrence: in  the channels of the Chobe and the Linvanti
floodplains, 1 association with (LO)A4G2-42a, This unmit indicates
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the lowest (wet! areas of the floodpliains.

Loamy topzoilt, haigh .M. content, vy
Qamy = ard to sandy loam, often @i 1 e

eds, papyrus or cultivation.

(L)YA31Db FAO: Eutric Gleysol, partly sodic
8T : Mollic Haplaquept

Deep to very deep poorlyv to imperfectly drained very dark gray to
gray sandy loam to loam.
Flat chanmels).

OQoourrence: A3LL occours mainly 1n the chanmels in the eastern and
southern part of the Chobs flats and at the edges of
the Linyanti floodplain., wusually in association with
K40 (ar and A4s.

LAZ1IDb indicates the chammels throughoat the Chobe
floodplain, together with L38a-38Bb and (11, mainly
at the edges of the channels.

Characteristice: structure of the cambic is very weak prismatic
to massive. The texture i1g aften sandy 1n the subsoil., The Ak
Rorizon does mnot gualify as mollic because of thickness. Channels
with thick epipedon in the floodplain are classified as Mollic
Gleysol. May be sodic in the subsoil.

vegeta

on: grassliand, reeds and sedges 1n lower parts.

ALO FAD: Eutric Arenosol
8T : Ustic Guartzipsamment

Deep ro very deep moderately well to well drainsd white to brown
sand to loamy sand.
Flat to undulating.

Occurrence: A40 covers the main part of the Chobe flats, in
association with A40a, A9 and calcrete ridges (Afla).
It occurs 1n the Linyanti floodplain with Mollic
Glevsal (A4P), also 1n some channels with A31h,

Characteristics: Str ure of ftopsoil very weak subangular blocky
Structureless, loose fine sand in the subsoil.

Vegetation: tree  cavanna with dense shrub undergrowth
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A4Ca FAO: Eutric Arenosol
ST & Ustic GQuartzipssmment

As AGD but massive.,
Flat to slightly undulating.

Occurrence: mainly 1n the depressions 1n the Chobe flats,
assoriated with  £40 (higher parts), A2 and APla. Alen 1n the
southern part of the Chobe flats, parallel to  the escaroment,
together with A7, A9 and AZlb (channels!t.

Charvecteristice: massive struciture 1n the subsoil, cornsistency
hard to siightly bard when drv.

Vegetation: L. mopane shrub savanna in the depressions to open
tree savanna.

(Lyaaz FAO: (Vertic) Mollic Gleysol
8T : Fluvaquentic Haplaquoll

Deep to very deep poorly to ipperfectly drained agray tey black
loam to clav.

Flat.
OQecocurrence:—A4d oocours 1n the Linvant: fleoodplain.
e ALY COVers the low areas  of the Chobe
flondplain, east and west of Satau, mainly in
association with LAdza and Adab.

Characteristics: profile has a high silt content throughout. The
Cambic bas a weak subangular stroucture. Few lime nodules may
QT CUr . Often deep cracks at the surface (Vertic
properties). Slight accumulation of salts.

Vegetation: reeds or cultivation.

(L)YALZ2a FAO: (Vertic) Mollic Gleysol
8T : Fluvagquentic Haplaquoll

As (LYA4Z. but overlying grayvish brown to white fine sand within
100 cm from the surface.
Flat.

Occurrence:—A423 19 present in the Linyanti floodnlain.
~L.A42a occurs  at  the edge of Lake Lyambezi,

assoriated with 14  and AZ4b, and in the Jlow
areas east and west of Satauw, in o slightly
higher positions than LA,

20



Characteristics: structureless fine sand. overlaio by loamwy

Powlth o a weak eublrangular hiloocky to prismatic structure.
fow (H-4) FPH was found at

lavers
lsually FPH 1g meutral. Howewver y
the edage of | ake Lvamheri. Often crack
properiies), Slight accumulation of

oo

ng et the surface (Veribaco

Vegetation: reedse or cultivation.

LA4Eh FAl: Mollic Gleysol, partly sodic
87T ¢ Fluvaguentic HMaplaguoll

s LA42a . but with diatomacenus earth in subsoil, within 50 om
from the surface.

Flat.

Dococuryvence: 1in Chobe floodplain, west of the Parskarungu beach
ridge and up to the Lyambezi fault line. Occurs in  altermation
with L38h.

Characteristics: the diatonaceous deposits are massive, with
=lightly hard to hard consistency. Often, as in L38bG, a layer of
silty olay ococurs 1n between the diatom lavers. The underlying
fine sand i1s soft and structureless.lo some Cases, the bhase
saturation percentage is less  than S0Y% in some part of  the
cubsoil (Fluvagquentic Humaguept), but as this soil unit does not
cover large areas, it is not included in the so0i1l  map legend.
Slight accumulation of salts. May be sodic in subsoil.

Vegetation: grassiand,

J.2.2.2. C: Brils on Highly Calcareous Material (Calcrete),
within S0 cm from the Surface.

ce FaO: Calcaric Regosol
85T : Aridic Ustochrept

Very shallow to shallow imperfectly drained very dark grayvy to
dark brown sandy ioam to clay loam.
Undulating {(ridges!.,

Oocurrence: on  calcrete ridges east of the Favaskarungu beach
ridge, mainly associated with L3ED and LA&ShH (diatoms).

Characteristi laver of loam on calcrete. Calorete usually
within 30 cm from the surface.

Vegetation: open free savanma,
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C FrO: Petrocalcic Arenosol
Sl @ Aridic Ustochrept

Very shailiow to shaliow moderately well to well drained very dark
grayish browrn to reddish brown sands to lecamy sands.

Flat to undulating (ridges).

Oucurrence: at  the wedge of the floodplain, bordering the
escarpment, colluvium, (calcrete probably weathering product of
basalt), and  on  the ridges in the southern part of the Chobe
flats. The ridges are not indicated on the soil map as C2, but as
A la., since the calorete generally occurs at more than S0 om
depth. €3 is associated with A21 and ARla.

Characteristics: loose, structureless to weak subarnular, fine
sand over calcrete.

Vegetation: tree and shrub savarnma on the colluvium and C. mopang
shrub savanna on the ridyges,

3.2.2.3. L Soils on Lacustrine Deposits

L9 FAD: Eutric Fluvisol
8T 2 Mollic Haplaguent

Very deep very poorily to poorly drained vellowish brown to olive
gray to black stratified complexes of coarse sand to silt  to
clay.
Flat.

Occurrence: lower parts of lakes and lagoons, associated with
L37,

Characteristices: high silt and organic matiter content.

Vegetation: reeds, papyrus and Salvinia.
getatlion Py

11 FAQ: Calcic Arenosol
ST : Typic Ustochrept

Deep to very deeo moderately well to well drained very dark gray
to vellowish brown fine sand to loamy fine sand, having a calcic
hMorizon within 185 om from the surface.

Flat to undulating.

Orcurrence: all over the Chobe floodplain, mainly on the higher

22



of Parabkaroenoo and on
Ldsually an

b

Lalcareou
accumulation o

E ANV AT g

Gras
fﬁﬂﬁhi l l D o

Li& Fald: BEutric Arenosol
5T ¢ Ustic Guartzipsamment

Deep to very deep well to somewhat @xfﬁmﬂlwm}y drained dack g ay
to pale brown fine sand to loemy Tine sand, o caloe 5
betweern O and 100 cm from the surface.

~lat to wundulsting.

c.ﬂ
& ﬂcx@twd with i1 and on the somewhat highec, 1s0
thoughout the plain.

ma°%ly in the scoubtbhern part of the Uhobe floodplain,

Stucurese of the tepsoill s very weabk subancul ar

tesgs Inose sand in the subsorl.

Vegetation: open tree savanna lanthills)

L ]

~
1]
-k

H

Fale (Vertic) Mollic Ble
!

=31l
5L 3 Fluvaguentic Haplaguoll

e

L1y drained very dark gray to black

Very deepn poorly to impert
loam to clav.

and lagoons, dryv at the  time  of Ehe
Lake Lyvambezi and Lake Nangombe),

oL SPVC irr lak
GUT VEY , %ut f&wmdﬁ@ e

wlarly o

i

N as LAsd/4ca, 0 FHO o ususlly lower.  Base
roentage higher than O throun hmmtw e wie

FH in subenil, but a relatively high

or cultivation.

]
.



L37a Fad: Mollic Gleysol
St @ Fluvaguentic Humaguept

1 SN Ay

tUogurre

b2 iy

Characteristics: as L37, ewwept for base

Vegetastionn: veeds o oculbtivation,

L38a Fale Calcic Gleysol, partly sodic
8T :» Aeric/Mollic Haplsasguept

Desn to very deen poorly to inpectectly drained gray to wvery dare

Ay toam bt olav, ower Lvimg orayiashs Drown to o white fains Rt

TOO om trom the sucrface.,

Ll
ik
Bt
ot}

Chobe tloodplarm, mainly
Sl and L4 ds, also
P thiouat domirvated by L1

e wealk  aubanguiar and  annulas b lamioy,
lwmmatic structure  1n the  cambic  horizon, aver ! .
The & horizon often fulfills

Y Lo

-

tructureless  fins

Ty Molliic : ickness., Hydraon
within the surface, Calcic horizon orcurs withoin
from the surtaces (higher areas), or calcarepus between O and
: t oaccumulation of salts.May be soduio,

-t

cmo Ll ower

Vegetlation

L3380 Fags Calcic Gleysol, partly sodic
5T: Mollic Haplaguept

: But overiving diatomaceous  earth withaon D0 om from the
surface,
Flat.

ot Fararacrungue beach  vid Dorurs i
ralorete vidges (C2),  and 1n association with

T
L
bt
]
-
=
i
o
i
.

i massive denoar ts o, orobat iy

ear th, O ter, a Taver of silty milav
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EN - o . A - i3 -
Piryes diatom |a e the
Caloio horiTor o wr than cmo oy oLy iy
e <l b T e o ey o -
cm. Sliont eccumulation of 1y owubso il

Vegetation: grassland wiin few scattered tress,

L2 Fald: Solodic Planosol, partly saline
ST : Albic Natraqualf

Deep to  very deep poorly to imperfectly drained dark gravieh
brown to very dark gray sandy clay 1oam to clav.
Flat to slightly undulating.

Tower ArEas, hetwesn  Hatau anc Farakarungu,
%
and 11,

i

Characteristics: columnar structure in the Bt horizon (natrio),
very hard consistency. High sodium and salt content. Patchy thain
cutans., Calcareous in the subsoil. Abrupt boundary between © and

Ht hovizon, High sodium and salt content in subsoil,

Vegetation: open tree savanna, scattered anthills,

L&43 Fal: (Arenic) Albic Luvisol
57 ¢ Psammentic Haplustalf

Deep  to very deep well to moderately well drained ogravy to Tiaght
brownish gray fine sand over dark grayish brown to pale  boown
massive loamy sand to sandy loam.

Flat to slightlyv undulating.

Uocurrence: weast  of the Parakarungu  beach  yidaoe, an  the
tranasition to the older alluvial deposits (Chobe  flats), in
association with A% and A40a.

Characteristics:s the structureless E horizon (Albic) 1s overiying
a hard to very hard, massive argillic hdrizaon, which is often
under lain by loose fine sand, Clayvbands occur in the subsoil.
Abruot boundary between the E and Bt horizon,

Vegetation: open ftrees savanna.

Lada Fald: (Arenic) Calcic Albic Luvisol
partly sodic

ST FPsammentic Haplustalf

25



gt Mawving & calcic hovizon withun 129 om From thes

by oravish brown to o white fine sand on Live

Tioht by wndolat g,

common on Lhe higher pacis Cintermediate areas) of
> Yioodplain, maitnly morth ard northesst of  Satau S
hetween the Satau and Farakaruniu heaoh ridges. Usually
associabted with LHHa LaZ and 11,

Jhe “terieticg: the arglilic horizon, foamy sand, 1% massive,
very hard and often sodic. & calcic horizon or calcareous nodules
are pressnt within 125 cm from the surface, wusually v the Bt
Foriron. These enils are charscterized by many anthille.

Slight accumulation of salts,

Vegetation: grassland to open tree savamma (scattersd anthillis),

3.2.2.3. & {or K&, L8): Soils on Coarse Grained Hedimentary
Rocks (Aeoplian Sand).

K53 FAD: Ferralic Arenosol
Sl @ Ustic Quartzipsamment

Deepn to very deep well to somewhat evwcessively drained vellowish
brown to yellowish red fine sands.
Flat to wundulating.

Uccurvence: sandveldt south of Kachikau, sssociated with {i

structurelese fine sands.

savanna to woondland.

K83 Fad: Ferralic Arenosol
Sl ¢ Ustic Quartzipsamment

Ae KE3 but fire sands to loamy Fine sands.

g

currence: sandveldt south of Fachikau, associated with KS3.

KoE, structureless loamy sands.

eristics:
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LE17d Fad: Eutric Arencosoal
ST ¢ Ustic Quartzipsamment

ively  rrainesd tight
coancis bo Toamy Fine

=i to very deen well to somewhat £
vellowlish  brown toy dark o
sands ., non calo:
Undulating (beas

- Brown

RV
Hetween S5O0 anct 1O0 om,
,h de e,

Uocurrence: bearh ridoes in the Chobe {loadplain, womet i mees i
sanciation with L1,

Charactertistics: structureless fine sands.
vegetation: tres and shrub savanna.
3.2.3. S0il Sequence

The relative position of the different umits in the Chobe
floodpiain 1s  represented in fig. 3.

Chobe FParakarungu Sataun Chobe
flats river

‘\wzw «&.\K.,&L e s

&W%mmm&_m;u A entige Mu‘"\r M&%ﬁ
il

NGO 1.380 L517d L.
S40a LA42h L
Ay Ce L
&5 diatoms L

3a Le17d L.38a LA Aehh
e L1 LaGda LARS2a

Fig. 3 E-W oross section through the Chobe floodnlain

e L in the high positions (Chobe fI@f%,umih@ "4C and
A40a, and the beach ridges LS17d) are genevrally very sandy el
have a low fertility related to the low CEC. Th@ Caloic Luvisols
(AT-%a) are strongly calcareous and often have a sodic and saline
nhase. The Glevic Salonetr (A5 is alsce saline. The A21-Z1la units
have a strongly calcarecus subsoll and/or a petrocaloic horizon,

Mgt&xmwﬂxd[@ positinns (L4, 11, SHa D and
a i : by & very alkaline pH. The pd ranges from
@Wauﬁ in the topsoil to 10 in the (strongly calcareous)
However, calcarepus soils uswally hmave apH in the range Qf
2.5, The wvary high  amount of calcium 1In the subsoll cour bl

o
t

[
5



calcium other than CalC0R
Mo content was

indicate anctheyr
furthey ), 2! relat

analysis, A suohy piopesnt o

pH to 9.0 and higher. Glemn biroarbonates mav
sodium conternt was usual iy low (ses further ) and
be the maln cause pf the hioh pH,

The electric conductivity (D0 generally renains bhelow &
mS/om. The accumulation of salts 1e probably velated to Ehe
groundwater table and to capillsery rise, The Jatter 1s higher in
heavy than  1n light textured soils. The Calcacric Glevsol
(L38Ba/b, whioh  ocours  in somewhat lower positions, shows a
slight accumuliation of salts 1in the heavy topsoi 1 (up to D
mS/omd ., On the othey hand, the candy so11 units 11 ard LLeHa
have a higher EC (max. 3 m&/cm) 1n the subsoill (lowery groundwater
table, less capillary vise).

The high amount of free Da wusually colncides with a higher
EC. Possibly, znluble Ca salts occur. Another souwrcs may be
gypsum. '

The =il wunit La2 (Solodic Flannsel) is both saline (EC  up
to 1O m&/cm) and very =odic (ESFP up to 70015, A osodic phase may
alao occur 1n the L3Ba/ /b but the EHP wusually remains bhelow 13 %,
The tard laver in  the subsoil af  La3a isn often apdic,
characterized by the very massive structure caused by dispersion.

The 0,0, content 1 very low (0.5 %) in Lag, Ll and L43a
{sandy tapsoill), also resulting 1n a very low phosphor  content
(less than 1 ppmd, These values are someswhat higher for L38Ba/b,
but remain very low (0.0, up to 1 % and P between 1 and 2 pomi.

The CEC i« medium to high for the (L38a/b units, ranging from
15 to 30 meq/lO0g soil, but 15 low to very low in  the sandy
topseil of L1 and L&da,

B a conclusion, L1l arnd L4aZa have a very low fertility
and will need large inputs of fertilizer to fullfil the rneeds of
the corops. Furthermore, the hiagh pH may result in nutrient
deficiencies of Fe and other microcoutvients. Also  phosphorous
fixvation as calcium phosphate may be a problem. L3Ba/b have less
rutrient constraints but  dits imperfect drainage may  leed  to
accumulation of saltes (I not properly drainedd.

in  the lower positions,
31ly have a relativelv high

The soil units
Y poor iy oy adned al-Sal-Jol
fertility., Howsver, tre pH remains fairly high, varving between
5.9 and 8. The impeded drainane results in a slight accumulation

of  =malts (BEC up to 4.5 mS/om) ., probably Ca and Mg s A

zalts (spe 5
14) .,  SBocium  remsins low thvyoughout the profile for LAacd-4da.
LA4ED may have a high sodium content 1n the subscil,

These  =nils have a hioh 0.0, and relatively hioh P values
(10 ppm) . The CEC iz nigh. The complews 1 completely aturaternd
rdus to the presence of soluble salts,

oy Lake Lyambezi | PeATan the analveis sndicate  verwy
low PH values (as low as 3.3) and the presence of salts (EC up to
3 mSsomy. This could indicate an agtual or previous acid sulphate
s50il. However, no vellow mottles of Jarcsite, KFEeZilM
were  observed. Further arnalvsis should be carried out to check

AT ol o PR N
EIE R S R TR A N I

for  sulphates and for free AL+++ {gsoiuable at FH < P, T hRigh



free calcium content may indicate the
pH wae osbserved in the other lagoons.

4. Land Evaluation

4,1, General

Land evaluation 1s the process wherehy the ity for a
given land utilirzation type, 1t thas cese commeroial irrigated
farming, 15 assesoed,

The land evaluation follows the methodology develoved fuor

Botawana (5. Rhebevgen, 198757, which 1s based on 'H Frameworbk for
iand Evaluation' (F&O, 1976y, For move information, reference 18

made to this publications,

Only the moszt restricting gqualities are considered heve

-d: Adequacy of draivage conditions, based o0 physical

properties as infiltration, permeabllity, available

water holding capacity (AWHC) and the depth o f

groundwater table.

-&r reslstance to soll erosion by wind, mainly based on the
topsoil texture., O.M. and structure.

- nutrient availability, related to O.M., P, CEC and the

base GCa. Mg, K, Ma. Corrected for FH, depending on the

tyvpe af CrOR .

=8 Phe orainad

—p

“(} ¢ a1ty by b Y
slinity a .

-ty of toxic I aal b,

and carboanat
-% 3 adequacy of topographyv: determines the possible field

size,
Following sultability classes are considered:

Ll 3 Tand which 1s expected to be highly
pr@duafﬂv% faor the defined use. High returns amply Justify
e e mpw** No o significert Timitations.

-Gy maderately suitables Jand  whioch 18 expected to
moderately productive for the defined use, Moderates
returns Justify reguired inputs. Limitations reducs  oraop
vields 1O—~25% anc /oy increase  recurvent  costs for
production and conservation.

-53: marginally suitable: land which is
low oroductivity for the defined use. Yield h@m@fit& ave
Just enough to Justify reguired inputs. Limitations reduce
crop  vields 28-50% and/or considerably increase costs for
production and "mwm@rva*ioﬂ,

=S4 wvery marginally sulitable: land which 13 euwpected Lo
have a very MJW px@dx= ivity for the ﬁmf*rwwi use, it i

doubtfal whether  vield benifits alone  Justify prputs,

-81: highly %uiﬁ@b

woected to have

ﬁs

je
e



BTy 8

RIS

BT 6 Timitatico

angl/

crop vields with more than

s cevae Lrier abn Ly LTOCreaASe oS

for  production and

i

itable: may be corvected and upgyaded

cected,

Dler may not be o

The suitability is discussed for the dominant soi1l types in
the Chobe floodplain and the Chobe flats., The Kalahari X Ratuk-
(K83~ , the colluvium (621-Flad and the beach vaidoes (L1740

are
ot taken iritn account because  of the iy distance T the
watersource, )

4.2, Land Quality Ratings

Since the tack of information, mainly soil physical arct
hydrological data, only a preliminary land evaluation can  be
made .

fAdequacy of draimage conditions is the most restricting land
aquality, as it is related to  the flooding conditirons., This
quality refers to the internal drainage of the w01l and 15 mainly
& function of available water holding capaci by CEWHD D
infiltration rvate, permeability and depth of the watertable.
However, most of these data are lacking. A high watertable
generally copincides with high Tloods. fe very high  Tloods  may
pDCour inn the floodplain, the suitability of the =scils  i1s  only
VY marcinal LG NOT suiltable, providing iatn) floodprotection
measures  or adeguate drainage works are  carrvied  out {current
suitability) ., Nevertheless, the potential suiltability will vremain
marginal to very marginal., due to other constraints.

Yery hion floods are cvolical with a 10 vears 1nterval (see
hydrology ! and will result in extersive inundated areas and/or a
high (saline and sodic) watertable within rooting depth of the
Crops.

The first soils to be flooded are the units L%Y-37-37a,
(LAJ3LL and Afab. With highey floods, the wunits (LY AL -4 a—-420
and  even (88s  are inundated or have s high watertable. Since
their low position, these areas  should be disrvegarded  for
commercial irrigated farming. but retasined for traditional molapo
farmimg.

When very high  floods  oocour, evern  the soils  in the
intermediate positions 1S PR O aRa and 140 mayw et flooded.
Furthermare, their sandy subsoill, which have a high hydrauisc
conductivity, will allow a fast vertical and lateral movemsnt of
the oroundwater. Special attention must be given to the hard,
Mmass L ve laver 1n the subscil of L43a, Tt is important to beviciw
the so0i1l nhysical properties of this layer and its influence on
the behaviour of the groundwatey.

The wsandy soils ot the Chobe flats CfGO-40a0) arg  not
subjected to flooding. However, they are only marginally suitable
due  to  other constraints (see further). The A9 wunlt  has  an
impeded drainage.,

}

]
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Nutrient availability has alesady been descorabed v tThe =moy
chanter (see 2.2 300,
The fertility 19 high v bthe bhemavy soris of the lower, M e

freguently flondsd areas (Las@-4Pai . These apils have o hoab O0M,

content and are relatively high 1n avarleblie  obhosphor, Hoywe

the PH may be relatively high v some oa-ts (up to =29, coinciding
with a slight accumulation of salts (=alivne phassh .,

The  lake and lagoon bobttoms ave very high in G.M.  but  are
s meny OCOUT .

acid ta very acid (FH o as low ag 3,590, Al towxi

The «o1ls 1 the antermediate posytions L1 1-43a) ave 3
VEET YV Tow fertility. Furthermore, the PH s alkaline to VET Y
alkaline, which may result 1n deficiencies of @ micronafy ients
Uinder improved draitnage and floodprotection  measares,

avallabiti by hecomes the vigsw most et o tog
fertility 15 somewhat better for the L328a  unit
heavier topsoil, but the PH vemains very hagh.

The  nutvient  avairlability is low for the &0~
=, fdue to the very low (LM, arct
C. The PH 18 slightly azid.

GOa wunita i
content

the Chobe flat
and the low OF

Oxygen availability 1o related to the drainage. Drainage 1%

POor to  very poor in the LY-37-37a units and imperfect ¢ peioe
oy LG —-bdoa~-04h ., The drainage 1mproves 1YY the intermediate
LA3Ba-480  and moderately well for
Tt inm a mare 1mpeded

positions, being i1mperfect for
LIt The mascive laver 1n LO43a  will resu
drainage., Under  vears of high fleoods and/or a nigh watertable,

oxygen availability will be poor in the intermediate positions as

well. The oxyvgen avallability is high for the well drained sandy
snils in the Chobe flats.

Absence of pests and desesses 1s difficult to auantify and
ie not related to the sgil units. Very tmportant is the potential
damage from large herbivores (now in Chobe flats), from locust
and  from guelea bicds, & locust outbreak was  reported  duving
winter ‘8Bé&. ;

favailability of water of good guality may be limited 10 some
vears. Az yvears of very hiobh floods orour, also vears of veryv low
floods were reported, resulting in a limited wsupply of surtaco
water {(and related agvroundwater)., Little information 1< availabie
an the treguency, the externsion and duration of the floods. Walter
guality 1w discuseed in chapter 1 (hvdrologyv). Irrication  with
aroundwater is not advisable due to its salinity and alkalinity,

resulting in nigh leaching reguirements,

Abhsence of toxic substances 1 the main limiting f
unit bEad. This guality mainly refers to salinity, =001
the presence of carbonates. Salte occour throughout the
but the 0 generally doess not exceed 4mb/cm.  The spoils in the

HEs . 30 masn also have a8

intermediate positions (Lila,
sariic phase. Furthermove, these soile are strongly  calcarenus.
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Ther very ol FHOote probably due Mollo= and
hicarbonates, Lo Botn strongly The A% -9a
unit i the Chohs s omay be sodio and saline Fhe variation

iy time) of the ittty and sodicity 19 unirmown.,

Adequacy of topography refers to the possible field size,
The lower Lfae-427a unites consietes of a chamel cvomplex with a
VEYT Y 1rreqgular topoaraphy., The Lll-1é6~-43a soil units  are
characterized by the presence of many anthills.,

The  results for the main soil unitse 1n the flooadplaln  are
diven in tables 3-8 (see anner 0, assuming enouah water of good

aquality is available throughout the vear.

5. Conclusions and Recommendations
5,1, Conclusions

Feom the discussions above, 1t 19 obvious that the cuvrrent
surbability of the floodplain for commercial 1rvrigated farming is
only  very marginal {(54) to not suitable IR NED The mailn
restriction is the possibility for very high flooda {(reflected in
the drainability), which generally occur once in 10 vears. During
these very high  floods most  of the floodplain, even the
intermediate positions, is Irundated. Bfter recession of the
floods. a  hiogh groundwater table will be pre ,
considerablie Eime . The overall low suittability 1s determined by
these epuceptional wiitions. Flood protectioy MRS ©% 1Y
improve the suitability  of the soils  1n the intermediate
positions, but the soi1l drainability  will remain the  most
limiting factor in years of very high floods.

(RS for 8

Furtheemore, ather @R Timitations mainly

fertility, salinity and sodicity, depgnding on the posiftion in

the ltandscanpe. - of these land gualities cary e improved
individually at a very hioh cost.  Howewver the combinabtion  of
these restrictions, together with the drainability. makes Lt
doubtful  whether all  these investments are  Justified. The
syl tability o f the -ntermediate areas will be very macginal to
not sultable.

The soils in the lowes aregas (LA3Ibh-4¢-42a, L7-37-3%7s and
AR4h) are more rvegularly flooded and for this  reason can bDe
diaregarded for 1vrigated anriculture, Howeser due to et
higher fertility and AWHC, these spils will give relatively hiah

vields under f1lood vecession farming.

The sandy snils in the Chobe flats (440-40a) are only  vary

marginally suitable due to their low fertility and low SEHC Cvery



it o sntiitrationd .

5.¢. Recommendations

As the above conclusions are partly based on assumptions, 1t
is advisable to carry out further studies.
No anformation is available on the soil physical properties
as: —avallablie water holding capacity (SWHO)
~bulk density
-—infiltration rate
-permeabi ity (hydraulic conductivityvi.
Special attention should ke given to the massive laver i bhie
subaecil of the L43a unit. The phveical properiigs are mporbant
in determining the irrigation method (sprinkler, oreviliy @ato,)
considered.

fyes

A detalled bydrologic study hes to be carried out to
determine  the guantliy, the Uualwfv {at different times of the
VESYT depending  on the level of the water table), e lateral
movemaent and the fluctuations of the groundwster, this mainly in
vears  of vigh floods. A network of  pliezometers has  to be

alled all over the floodplain, if possible in combination
with observation wells., The common hand dug wells in the area may
e seful, but not as reliable as the plezomebter observations.
The complete range of fluctuations should be established over a
long mwr}md (at least a few vears) by checking the groundwater
levels at regular intervals,

imet

Ae the groundwatery table depends on the topography and  an
the distance to a permarvent water source, the hydrological study
should be combired with a sographical survey. Moreover thes
precise  elevations and locations of the pierometers and wells
have to be known.

Move information i1s reguired on the freqguency, the duration
ard  mainly the evternsion of the floods (hydrographical studyl.
The maximum Tloodlevel has to be 9%&&&1?@#@@ and plotted out an
the topographical maps. Satellite image intergretation  may e
very useful in this exercise. This information is very important
in determining the floodprotection meacsures and drainags nethods.

A watey lance has to be made, calculating the In- and
aguttflow of watwr through the Linvanti-Lyambesrzi-Chobe network,
also considering the backflow from the Jambezi in the Uhohe. The
amaunt of available water, mainiy in years of very low floods,
has to be determined.

The fluctuation of saline and sodic groundwater will result

in  the preciprtation and accumuliation of @ salts  and  sodium

somewhere in the «oil, depending on the depth of the water table
Elals! on the capi1lilary vise (related to s bire ), Theretore, i
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APPENDIX 1 SELECTED REPRESENTATIVE SOIL PROFILE DESCRIPTIONS
AND ANALYTICAL

DATA
Profile Unit FAO Classification
SA 0001 L38a Calcic Gleysol
saA 0004 Ll6 Eutric Arenosol
SA 0011 L43a Calcic albic Luvisol, sodic phase
SA 0015 LSs17d Eutric Regosol
SA 0017 LO6b Calcic Gleysol, sodic phase
SA 0018 L43 Albic Luvisol
SA 0018 A21 Calcic Arenosol
SA 0020 A7 Gleyic Luvisol
sA 0031 A9 Calcic Luvisol
SA 0032 (L)Ad2a Mollic Gleysol, sodic phase
SA 0038 A31lb Eutric Gleysol, sodic phase
SA 0039 A40 Eutric Arenosol
SA 0040 A5 Gleyic Solonetz, sodic phase
SA 0042 Al9 Ferralic Arenosol
SA 0045 KS3 Ferralic Arenosol

Information on all other soil profiles is available from the
Botswana Soil Database.
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APPENDIX 2 LAND SUITABILITY CLASSES OF SELECTED SOIL PROFILES
FOR LARGE SCALE IRRIGATED AGRICULTURE AND TRADITIONAL MOLAPO
FARMING.
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Table 3

LAND SUITABILITY CLASSIFICATION SHEET S0IL SURVEY BOTSWANA BOT/80/003

Jovatdion: Chobe Enclave ghaets 18244 datas 02/03/87
agro-climatic sone: 1h.1 wappdng wnit: (L)A42-42a
apthors G. Baert glte characteristics: low areas,

channel complex
reparks: more regularly flooded
not accessible for long periods
after very high floods

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

cto crnga

LAND QUALITY CDE| RING | Sorg |Maize Sorg. ize

acceasliblilty & i ol ol 51 51

cofrect temp.

ragime el 1 51 S1 51 51

BOLL drainapllity 4 & NZ N NfA NjA

resisgtancé to

grosion el 1-2 51/2 s1/2 s1/2 5172

abgence oI damAg-

ing floods £l 1 51 51 51 S1

condItions of

germination gi 1 51 51 81 51

moisture

availability m 1 Nja N/A 51 51

nutyient

avallability ni 2 52 sz $2 52

oxyﬁen

avallabllity ol 3 53 8374 52 53

abgence of pests b7 - - - -

avallablilIty of

water of good q] 1 s1 S1 assum| N/A N/A

guality

Foothold Tor

roots r 1 51 S1 s1 51

abgence oL Toxic ‘

substances £l 1-2 s1j2 S2 s1j2 g2

WOLrEaDLLITY w 2 D ¢ =31 4

aleguaecy ot x| TN - = - -

topography x7y| 3 §3 $3 N/A N/A
XTT N/A

adequacy ok

£looding yi NiA farmers follow the recession of the floods

(]

land drainabliity =] N/A

CURRENT LAND N2 N2 N2 520 530
SUITABILITY

RECOMMENDED IMPROVEMENTS

Due to low position, flood protection not possible in years of verg high floods.
Avoid very wet areas f£or traditional molapo farmin%. Somewhat higher areas in
channel complex have a slightly better oxygen availability

POTENTIAL, LAND sm:frmmzmg N2 imz ? QSZQ f 530 f
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Table &

LAND SUITABILITY CLASSIPICATION SHEET

location:Chobe Enclave

agro-climatic zone: |

authore: G. Baert

bh.l

sheets 18244
mapping uwndt: LA4ZD, L38Db

SOIL SURVEY BOTSWANA BOT/80/003

date:02/03/87

gite characteristics: low areas, few
channels

remarks: more regularly flooded
slight accumulation of salts

LAND USE TYPE: LAND USE TYPE: LAND USE TYPE:
large sc. irrig.| tradit molapo
CLo cxogh
LAND QUALITY CDE| RING | Sorg |Maize Sorg. ize
AccessibilIty i T 5T 5T 5T BT
cOrrect ctemp.
regime 1 S1 51 51 S1
801l drainability d 4 NZ N N/A N/A
resilstance to
erosion e 1-2 s1/2 si/2 si/2 s1/2
abgence oOf damag-
ing floods 1 51 S1 S1 81
condItions of
germination g 1 51 51 S1 S1
molsture
availability mi 1 N/a N/A 51 51
nutrient
availability nl 2 s2 52 52 52
DEVEEN
ava%lability 3 53 $3/4 52 S3
absence of pests p - - - -
avallability of
water of good g 1 51 81 assum| N/A N/A
quality
Foothold Tor
roots r 1 S1 51 S1 81
absence of toxic
substances t] 2-3 5213 |83 8213 S3
workability w < Se 52 i Sk
adequacy or Xy | no data
topography xyy| no data
x77| N/A - - - -
adequacy or
flooding ¥! no data
Tand dralnability | NTA = -
CURRENT LAND N2 NZ N2 S2o S30
SUITABILITY

RECOMMENDED IMPROVEMENTS

Due to low position, flood protection not possible in b4
Avold very wet areas for traditional molapo faxminﬁm 3
channel complex have a slightly better oxygen availabil

o

ears of

wer

high floods.

omewhat higher areas in

ity

POTENTIAL LAND $UITABKLITYl N2

N2
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Table 5

LAND SUITABILITY CLASSIFICATION SHEET
location:Chobe Enclave

agro-climatic zone: 1b.1

author: &. Basertl

Subscil. Aren very. selddm £looded

but may be subjected to shallow
groundwater

SOIL SURVEY BOTSWANA BOT/80/003
sheet: 18244 date:02/03/87
mapping unit: L43a

gite characteristics: intermediate
position, meany anthills.

LAND USE TYPE: LAND USE TYPE: LAND USE TYPE:
large sc. lrrig.| tradit molapo
ET07p crngn

LAND QUALITY CDE; RTHG Sorg Mailze Sorg. ize

Bccessibility 87T 5T 5T

correct temp.

regime c] 1 81 51

goll dralnability d| 4 SETN T |B4TN™ | "whed very high froods

Tesistance to

grosion @] 2-3 52/3 [82]3

absence of damag-

ing floods £ 1 s1 51

cond{tions of

germination gl 1 51 81

mhisture

avallablility m| N/A - -

Autrient

availabllity nl 3 83 83

mxygen )

availability 0| &4 53 54 when very high floods

abaence of pests D T -

AVEITERIINEY of

water of good gl 1 81 81 agsumed

guality

Foothold T67

roobs ri 1 51 51

apsence oL Lomic

substances ) 1-2 51/2 |82

workapliity wi L ol ol

HdBEgUETY © Xy | NJE - -

topography Xyl 2 §2 82 many anthills

adequacy of

flooding y| N/A - -

Land drainability 5] N/A - -

CURRENT LAND S4/N [84/N

SUITABILITY

RECOMMENDED IMPROVEMENTS

When flooded, practically impossible to drain,
watertable remains high for s considerable period.
Ares remiins very marginally suitable.

by pumping.
Sai? needs high fertilizer imputs.

After very high flood,
Draina§e only possible
Fertility is wvery low.

POTENTIAL LAND SUXTABILITYI $3dn

S4do

]



Table &

LAND SUITABILITY CLASSIFICATION SHEET S0IL SURVEY BOTSWANA BOT/80/003

location:Chobe Enclave

agro-climatic zone:

guthor: G. Baert

Ih.1

sheet: 18244 date:02/03/87
mapping units L11D

site characteristics: intermediate
position, many anthills.

remarks: sand throughout very

high pH in subsoil.

LAND USE TYPE: LAND USE TYPE: LAND USE TYPE:
large sc. irrig.] tradit molapo
C1o (4 @a
LAND QUALITY CDE] RTNG Sorg |[Maize Sorg. ize
accessliplllty al 1 51 51
correct temp.
regime 1 S1 S1
soil drainabllity o 4 24 N Da N when very hign floods
resistance to
erosion @l 2~3 5213 152/3
apsence ol camag-
ing floods £ S1 51
conditions of
germination g 1 51 51
moistire
avallability m; N/A - -
nutrient
avallability nl 3 83 53
oxyien
avallabllicy ol 4 83 S4 when very high floods
absence oI peste P - -
availablliity oI
water of good gl 1 S1 51 assumed
quality
pothold ror

roots ri 1l 51 51
apsence or toxic
substances £y 2 52 5273
workapillity w| oL ol 1
adeguacy of Xy | N/A - -
topography x7p| 2 52 s2 many anthills

XTT N/a - -
adequacy of
flooding yi N/A ~ -
tand drainsbillty z| NJA - -
CURRENT LAND S&JIN |84/N
SUITABILITY

RECOMMENDED IMPROVEMENTS

Same remarks as L&43a. Very low suitability based on years with very high floods.

POTENTIAL LAND ﬁUITﬁﬁXLITYR S3dn }SAdo % ! E E



Table 7

LARD BUITABILITY CLASSIFICATION SHEET

lwc&kimmzohmb@ Enclave

agro-climaetic zone: 1b. 1

author: G. Baert

remarks: heavy topsoil sandy

subsoil with very high pH

sheets: 18244

SOIL SURVEY BOTSWANA BOT/80/003

date:03/03/87

mapplng unit: L338a

site characteristics:

transition from

intermediate position to low areas
o or less anthills than

(LAGZ-~

42a8).

L43a and L11

LAND USE TYPE: LAND USE TYPE: LAND USE TYPE:
large sc. lrrig.| tradit molapo
o 543 ﬁ

LAND QUALITY CDE| RING | Sorg |Maize Sorg. |Maize
accessibillty a L kN i ol
correct cemp,

ragime 1 51 51 51 51
goLl drainabllity d 4 N N N NJA
resistance Lo

eroslon gl 1.2 §1/2 |s1/2 s1/z2 512
Absenice Of JamAg-

ing floods £ 1 81 51 81 51
condItions of
germination gl 1 $1 Sl S1 S1
molatire
gvailabllitvy m{ 2 N/A N/A 51 52
nUETIent
avallablllicy n, 2 82 52 52 52
mmy%ﬁm
avallability o] 3 $3 5314 52 83
abeence oL pests Pl oo - - - -
avallABILIYY o
water of good g 1 81 51 assum| N/A NfA
quality

oobtiold Lor

roots ry 1 51 81 51 51
Bbieite or ctoxic

substances ] 1.2 81/2 52 81/2 52
workabllity W DL o 5L
adequacy ol r N

topography xyp| 3 53 53 N/A Nja

XI]: N /A bl - b -

adequacy o

flooding vl H/A - - no data
and adrainabllivty =] N/ - -
CURRENT LAND N2 N2 N2 520t 530
SUITABILITY

RECOMMENDED IMPROVEMENTS

These solls are more flooded
these soils are the first to

than L43a and L11.

With recession of the flood,
be cultivated (molapo frg)

POTENTIAL LAND SUITABILITY

NZ {NZ

!

74
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Table 8

LAND SUITABILITY CLASBIFICATION SHEET

Locatlon:Chobe Enclave

agro-climatic zone:

author:s ¢. Baert

b

sheet

mapping wnit: A4O-40a

gite characterlstics:

undula

remarks: loose sand, high infiltration

18244

ting

SOLL SURVEY BOTSWANA BOT/BO/003
date:03/03/87

stightly

rate. Very low AWHC.
LAND USE TYPE: LAND UBE TYPE: LAND UBE TYPE:
large sc. lrxrlg., tradit molapo
ro crep

LAKD QUALITY CDE, BING | Sorg Maize Aorg., M
access Lity B ol ol

correct temp.

regime i 51 51

80 rainaplllity d 5 ki

resistance to

erosion 8 2.3 82/3 [sz2/3
apsence or Jdamag-

ing floods £ 1 51 81

condlclions o

germination gl 1 81 81
molstire

avallability mp N/A - -
nutrien

avellablilicy ni 3-4 83/4  [83/4

mxy%@m
svellability ol 1 81 51
abgence or pests D -
availaplility ol
water of good gl 1 51 Si assumed
guality

ootiold Lor

rookts r 1 51 51

absence ol EoEld

substances ] 1 51 51
workebility W

BUBQUACY O x A

topography x%x N?A - -

adequacy ol

flooding v N/A - -

Land drainabBllity & NT& - -

CURRENT LAND 83/4n 183/ 4n

SUITABILITY

RECOMMENDED THMPROVEMENTS

High fertilizer applications.

POTENTIAL LAND ﬁﬁﬁ?&&ﬁ&ﬁ?@i
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