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PART II :  RESULTS
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INTRODUCTION

In Part  l ,  the methodology employed to produce a Fi rs t

Approximation Agro-ecological Zones Map of Namibia, was

descr ibed.  In  th is  ar t ic le ,  the f ind ings of  the study are
presented,  as summarized f rom Technical  Report  1,  by E

de  Pauw (1996 ) .
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TABLE 1 :  EXAMPLE oF A GROWING PERIOD MATRIX,  FOR DROUGHT-SENSITIVE CROPS AND SMAX = 50  MM.
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RESULTS

Station Results

Fifty-two rainfall stations, with sufficiently long and complete
records, were considered for the climatic analysis. For each
of these stations, a growing period matrix was generated
with a computer programme. The growing period matrix of
Andara (see Table 1)  is  pr in ted below as an example.
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TABLE 1  (CONTINUED)
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The  g row ing  pe r i od  ma t r i x  f o r  Anda ra  (above )  can  be
interpreted as follows:
.  The opt imal  p lant ing month is  November.  There

exists a 95% probabil ity to equal or exceed a growing
period of 90 days, and a71"k probabil ity to equal or
exceed a growing period of 120 days. The average
length of  growing per iod is  129 days.  In  3 years out
of  four ,  one can expect  a min imum growing per iod of
113  davs .
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A growing period matrix generates a range of indicators that
a l low the assessment  of  the sui tabi l i ty  for  d i f ferent  crop
cultivars and the relative productivity of each climatic station.
The matr ix  a i lows for  the est imat ion of  the length of  growing
per iod avai labi l i ty  and opt imum plant ing date consider ing
the fo l lowing var iables:
.  drought-sensi t iveordrought- res is tantcrops;
. soil moisture storage capacity within rooting depth;
. rainfall variabil ity,
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It can be concluded that crop cultivars with a 3-month
cycle to maturity are l ikely to perform well in most
yea rs .  November  i s  t he  recommended  p lan t i ng
month,  wi th about  60% of  a l l  p lant ings l ike ly  to be
success fu l .  Ea r l i e r  p l an t i ngs  may  necess i t a te
replanting later in the season Later plantings may
resul t  in  a loss of  avai lable growing per iod.

A 4-month crop cul t ivar  wi l l  per form wel l  dur ing good
rainfa l l  years,  but  there is  about  30 % r isk that  the
growing period wil l be inadequate, which would result
in loss of productivity. The higher yield potential from
a 4-month cultivar as compared to a 3-month cultivar
may be worth the r isk i f  the ra infa l l  out look is  good
and the farmer 's  r isk to lerance h igh.

TABLE 2 :  GROWING PERIOD zONES AND THEIR CHARACTERISTICS.

Growing Per iod Zones

At the second level  of  in terpretat ion,  the stat ions were
grouped according to shared growing periodr characteristics,
main ly  the durat ion of  the average growing per iod and the
re lat ionship between dependable and average growing
penoo

Eleven growing per iod zones were mapped by manual
interpolation between the positions of these stations, on a
1:2 000 000 scale. The Growing Period Zones map is shown
in Map 1 , while Table 2 summarizes the main characteristics
of the 11 zones and shows which stations were allocated to
each zone.

Growing
penoo
zone

Zonal characteristics / averages

No growing per iod.
2 AGP O days;  DGP 0 days;  PROBEQX9O 0%; PLFAIL 99%; EARLST not  appl icable
HIGHST not  appl icable;  SRESP 0 days

11 Gobabeb
Swakopmund
Oranjemund
Diaz Punt

I
1 0 Aus

Sesfontein
Average growing per iod 10 days or  less.
AGP 8 days;  DGP 0 days;  PROBEQX9O 0%; PLFAIL 94%; EARLST January;
HIGHST January;  SRESP 1 day

Average growing per iod 11-20 days.
AGP 15 days;  DGP 0 days;  PROBEQX9O 4%;
(Nov/Dec) ;  HIGHST January;  SRESP 1 day

PLFAIL 87%; EARLST January
Ariamsvlei
Karasburg
Koes
Usakos
Warmbad
Berseba
Bethanien
Tses
Keetmanshoop
Stampriet

Aroab
Gochas
Mal tahohe
Aranos
Ot j imbingwe
Gibeon

Average growing per iod 21-30 days
AGP 25 days; DGP 0 days; PROBEQX9O 4%: PLFAIL 75%; EARLST Dece
(November) ;  HIGHST January;  SRESP 1 day

moer

s Explanatory notes:

AGP:
DGP:
PROBEQX90:
PLFAIL:
EARLST:
H IGHST
SRESP:

average growrng penoo
dependable growing per iod (growing per iod length to be equal led or  exceeded in 3 years out  of  4)
probabil ity (%) to equal/exceed a growing period of 90 days
percentage of years without growing period
earliest month for a growing period to start
month wi th the h ighest  probabi l i ty  for  a growing per iod star t
increase in growing per iod length for  an increase in soi l  moisture storage capaci ty  f rom 50 to 150
m m

1 Growing Periodis defined (FAO, 1978) as the interval during which precipitation exceeds half the potential evapolranspiration, plus the additional time
required to evapotranspire an assumed 1 00 mm (or less, if not available) of water from excess precipitation, while the average air temperalure exceeds 6.5
oC. lt is, therefore, the period when both temperature and soil moisture permit crop growth (FAO, 1983)
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TABLE 2  (CONTINUED)

-7 Rehoboth
Kar ib ib
Khorixas
Leonardvi l le
Mar ienta l

Average growing per iod 31-40 days.
AGP 35 days;  DGP 0 days;  PROBEQX9O 6%; PLFAIL 60%; EARLST November
-December;  HIGHST January;  SRESP 3 days

6 Average growing per iod 41-60 days,  no dependable growing per iod.
AGP 48 days;  DGP 0 days;  PROBEQX9O 8%; PLFAIL a3%; EARLST November;
HIGHST Januarv:  SRESP 3 davs

Average growing period 4'1 -60 days, dependable growing period 75"k of average.
AGP 58 days;  DGP 33 days;  PROBEQX9O 18%; PLFAIL 22%; EARLST November;
HIGHST January;  SRESP 2 days

Average growing per iod 61-90 days,  very shor t  dependable growing per iod.
AGP 73 days;  DGP 6 days;  PROBEQX9O 38%; PLFAIL 27%; EARLST November;
HIGHST November-January;  SRESP 5 days

Average growing per iod 61-90 days,  dependable growing per iod 60% of  average.
AGP 83 days;  DGP 52 days;  PROBEQX9O 51%; PLFAIL 14%; EARLST November;
HIGHST January;  SRESP 9 days

Average growing per iod 91-120 days,  dependable growing per iod 80% o{  average.
AGP 105 days;  DGP 86 days;  PROBEQX90 71'k ;  PLFAIL 4%; EARLST October- ;
November HIGHST November(-January) ;  SRESP 9 days

Kamanjab
Omaruru
Dordabis
Witvlei

Okahandja
Windhoek

On i i pa
Hochfe ld
Okaukeujo
Bui tepos
Kalkfe ld
Gobabis

+ -
3 Tsumkwe

Omat jenne
Otjozondu
Ombalantu
Outjo

2 Rundu
Huttenhof
Bunja
Tsumeb
Grootfontein
Arbeidsgenot

Kat ima Mul i lo
Andara

In general ,  the stat ion and growing per iod resul ts  can be
summarized as fo l lows:

.  There ex is ts  a wide range of  growing condi t ions in
Namibia,  f rom a maximum average growing per iod
of  about  4% months to zero.

. For very short average growing periods (45 days or
less) ,  the dependable growing per iod,  here def ined
as the 75 7o min imum growing per iod,  is  zero.  For
longer average growing periods a relationship exists
between the dependable and the average growing
pe r i od .  The re  a re  some  s ta t i ons  t ha t  dev ia te
substantially from this relationship. These deviations
were used to d is t inguish separate growing per iod
zones.

.  The responsiveness of  the growing per iod to soi l
moisture storage capacity is generally low, indicating
that  growing per iods are not  much longer on soi ls
with higher storage capacity. This responsiveness
;^  ̂ r^^  ̂ +r^h^r , ,^orre lated wi th ra infa l l .r J  d r D U  D U  U I  l V l y  v

. the average growing period for a station as calculated
by a model  for  a drought-sensi t ive crop (DSC) or  a
model  for  a drought- res is tant  crop (DRC),  does not

JO

Average and dependable growing per iod exceed 120 days.
AGP 135 days;  DGP 122 days;  PROBEQX9O 98%; PLFAIL 0%; EARLST October;
HIGHST November;  SRESP 17 days

deviate substantially, if at all. The maximum deviation
occurs at an average 'DSC' growing period of 40 days
and is  about  15 days h igher  for  the corresponding
average 'DRC'  growing per iod.  From about  100 days
onward  the  dev ia t i on  i s  neg l i g i b l e .  Th i s  f  i nd ing
indicates that ,  s ince v iable summer crop cul t ivars
require a growing per iod of  at  least  90 days,  there is
l i t t le  advantage in breeding for  drought  to lerance.  l t
wou ld  be  be t te r  t o  b reed  fo r  d rough t  evas ion
combined wi th h iqh v ie ld.

As ment ioned above,  some stat ions deviated considerably
f rom the general  re lat ionship between the dependable and
the average growing per iod,  e i ther  resul t ing in  a very low or
an unusual ly  h igh dependabi l i ty .  The stat ions in  zone 4
belong to the f i rs t  group.  They are character ised by an
unusual  var iabi l i ty  of  the growing per iod,  resul t ing in  a s imi lar
a v e r a g e  g r o w i n g  p e r i o d  a s  i n  z o n e  3 ,  b u t  f a r  l o w e r
dependable growing per iods.

The stat ions in  zone 5,  by contrast ,  have Iess var iabi l i ty  in
thei r  growing per iods f rom year to year  than would be
expected from the average relationship between dependable
and average growing per iod.  Zone 5 can therefore be
considered more stable in its productive capacity than zone
6,  a l though they have the same average growing per iod.

AGRTCOLA 1998/1999



Agro-ecological Zones

Land systems were descr ibed in terms of  broad landform,
SOTERl landform classes, regional slope classes, alt itude

TABLE 3 :  BROAD LANDFORM CATEGORIES IDENTIFIED lN NAMIBIA.

l
Dunef  ie ld

H i l l s

*,, u*oo,rl;;;,

Large areas covered by sand dunes.  Dunef ie lds in  Namibia are
associated with vast sand seas ('ergs'). Dunefields differ from sand
sheets by the th ickness of  the sand cover ,  which a l lows the wind to
model  in  the sand r idges,  and swales wi th h igh re l ie f  in tensi ty  (up to

joo m)

Land with steep slopes, low to moderate relief intensity (< 600 m) and
elevated posi t ion wi th respect  to  surrounding land.

A foots lope (p iedmont)  is  a por t ion of  a p la in adjacent  to mounta in or
h i l l  s lopes.  They have fa i r ly  s teep s lopes,  which d is t inguish them
from the rest of the plain. Hil ls and footslopes are mapped together

range, relief intensity, drainage pattern, geological substrata
and  SOTER geo logy  codes .  The  spec i f i c  ca tego r i es
identif ied in Namibia at the scale of the studv are summarised
in Tables 3,  4,  5 and 6.

Description

where they form an association of landforms that cannot be separ
at the scale of the study,

u'"1

Main
Landform

Landform
subdiv is ion

Mountain

Pan

Land with steep slopes, high relief intensity (> 600 m) and elevated
posi t ion wi th respect  to  surrounding land.

An enclosed basin varying f rom a {ew hundred meter to several tens
of kilometres (Etosha pan) without external drainage. Pans are usually
dry throughout  the year  but  when they f i l l  up wi th f loodwaters they
offer favourable conditions for vegetation growth and watering wildlife
and livestock. For agricultural purposes the temporary moisture bonus
is usual ly  of fset  by an i r revers ib le gradual  bui ld-up of  sa l in i ty  as a
resul t  o f  the lack of  external  dra inage.

Pla in

Salt pan A sal ine f la t  border ing the coast ,  f looded dur ing storms,  where sal ts
precipitate after evaporation of the enclosed seawater.

Pediment Any relatively flat surface of bedrock (exposed or covered with a veneer
of  a l luv ium, col luv ium or  gravel )  that  occurs at  the base of  a mounta in
or  h i l l ,  or  as a p la in having an associated mounta in or  h i l l .  The angle
of  a pediment 's  s lope is  general ly  f  rom 0.5"  to 7" ,  which d is t inguishes
it from footslopes (piedmonts) which are usually steeper. The form of
a pediment  is  s l ight ly  concave and i t  is  typ ical ly  found at  the base of
h i l ls  in  ar id  regions where ra infa l l  is  spasmodic and intense for  br ie f
per iods of  t ime.  There is  f  requent ly  a sharp break of  s lope between
the pediment  and the steeper h i l ls ide above i t .

Any relatively level area of the earth's surface exhibit ing gentle slopes
and smal l  local  re l ie f .

Al luv ia l  p la in A f la t  sur face near a st ream, but  h igher  than the f loodpla in and'
therefore, less l ikely to be flooded. Often the alluvial plain refers to an
old floodplain which has been raised by more recent stream incision
and is therefore sti l l  characterized by the presence of alluvial deposits.

Cuesta p la in Plain characterized by a steep cliff or escarpment on one side and a
gentle dip or back slope on the other. This landform is typical for
areas with ti l ted geological strata and is caused by the differential
weather ing and erosion of  the hard capping layer  and the sof t
underlying cliffmaker, which erodes more rapidly.

t SOff n, tn"f,ryolO Soils and Terrain Digital Database (FAO, 1993). promotes the use ol standardised and simplilied terminology {or describing soils and

landforms world-wide

AGRTCOLA 1998/1999
e-7



Floodpla in F la t  l and  ad jacen t  t o  a  s t ream,  composed  o f  unconso l i da ted
sedimentary deposi ts  (a l luv ium) and subject  to  per iodic  inundat ion
by the stream. Floodplains are produced by lateral movement of a
stream and by overbank deposition.

Plain characterized by the presence of isolated hil ls or mountains.
Inselbergs occur  as r idges,  ranges or  iso lated indiv idual  h i l ls  or
mounta ins.  Their  format ion is  the resul t  o f  the res is tance to eros ion
by structural irregularit ies.

Land fo rm deve loped  on  sand ,  d i f f e r i ng  f r om dune f i e l ds  by  t he
th ickness of  the sand deposi ts  and the gent ly  undulat ing sur face wi th

Extensive area of  f la t  upland,  usual ly  bounded by an escarpment  on
all sides. The essential criterion that distinguishes plateaux f rom plains
is the relatively elevated position in comparison to the surrounding
landforms. A soecial case of a plateau is the surface of a table
mountain.

An undifferentiated watershedding area, used in areas where the exact
characterization of the landform was too speculative.

Inselberg p la in

Sand p la in

[;

Upland

Valley

Canyon

An elongated depression of the earth's surface. Valleys are commonly
drained by rivers and may be in a relatively flat plain or between
ranges of  h i l ls  or  mounta ins.  Val leys in  Namibia are usual ly  formed
by the incision of streams or by slope denudation, exceptionally by
olac iat ion.

Very narrow and deep valleys cut in resistant rock or having steep,
almost vertical sides. They may reach depths of several hundred
meters. Smaller valleys of similar appearance are called 'gorges'.

TABLE 4: SOTER LANDFORM CLASSES (FAO, 1993) IDENTIFIED lN NAMIBIA.

landform

against land with a considerably steeper slope

Level  lands that  are,  compared wi th the surrounding landscapes,
s i tuated at  re lat ive ly  e levated posi t ions.  Plateaux can be very
extensive, but must always on at least one side be bounded by a
slope or escarpment (B"h or more), connecting it with lower lying land.

Relatively gently sloping (15 - 30 % gradient) mountains with a local
relief intensitv of more than 600 m.

Medium-gradient  mounta ins

Medium-gradient  h i l ls Al l  s loping land wi th an undulat ing re l ie l
m  pe r  s l ope  un i t ) ,  no t  e l onga ted ,  o r
incoroorated in mountainous terrain.

(min imum re l ie f  in tensi ty  50
more  than  600  m h igh ,  o r

and re l ie fDissected olains Sloping land wi th a more or  less constant  crest  level ,
intensities of less than 50 m per slope unit.

Plateaux

High-gradient  mounta ins

High-gradient  h i l ls

High-gradient  va l leys

Valleys

All steep land with a relief intensity of more than 600 m/km2, and
surrounding one or more outstanding peaks.

Steep, but low relief land (relief intensity of less than 600 m/km'�).

Very steep valleys, with normally very l itt le valley floor.

The valley, made up of sideslopes and a valley bottom, is taken as
one landform,

38

Narrow plateaux
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TABLE 5: SOTER LITHOLOGICAL GROUPS (FAO, 1993) IDENTIFIED lN NAMIBIA.

Major class Group Type
-'t

rgneous rocK IA
I B

acid igneous
basic igneous

lA1 grani te
lB2 basalt
l83 doler i te

M metamorphic rock acid metamorphic

basic metamorphic

MA1 quartzite
MA2 gneiss,  migmat i te
MB1 s late,  phyl l i te  (pel i t ic  rocks)
MB2 schist

MA

M B

sedimentary rock SC clastic sediments

SO oroanic sediments

SC1 conglomerate, breccia
SC2 sandstone, greywacke, arkose
SC3 s i l ts tone,mudstone,c lavstone
SC4 shale
SO1 limestone, other carbonate rocks

U unconsolidated U E
U F
UC
UM

eol ian
f  luv ia l
co l luv ia l
manne

TABLE 6: FAO SOIL UNITS (FAO-UNESCO, 1990) IDENTIFIED lN NAMIBIA.

FAO soil unit code

E
ARb

ARo

FAO soil unit name

Arenosols

Cambic Arenosols

Ferralic Arenosols

Description

Undifferentiated sandv soils

Sandy soi ls

Sandy soils with poor
capacity to retain nutrients

Se

She

1 FCC: Fertility Capability Classification (Sanchez et al., '1982)

Explanatorv notes:

S or  L in l  s t  posi t ion:

L or  C or  R in 2nd posi t ion:

'  in  second posi t ion:

A .

n :

o :

J .

n :

V:

g :

sandy (sand or loamy sand), or loamy (<35 'k clay, but not loamy sand or
sand) topsoil texture

subsoil is either Loamy (L): < 35 "/" clay, but not loamy sand or sand, or
Clayey (C): > 35 o/o clay, or
Rock (R) or other hard root-restricting layer

gravelly soils (> 15 % gravels or stones)

dry soils (associated with very dry moisture regimes)

low capacity to provide nutrients to plants

presence of soil acidity (pH < 6)

basic reaction as evidenced by either free CaCO" within 50 cm of the soil
surface,
o r  pH  >  7 .3

oresence of soluble salts

presence of excess sodium

presence of dark, cracking clays

evidence of periodic waterlogging
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TABLE 6  (CONTINUED)

ARI

ARh

U L

Luvic Arenosols

Hapl ic  Arenosols

Calc iso ls

Hapl ic  Calc iso ls

Luvic Calc iso ls

Petr ic  Calc iso ls

Cambisols

Calcar ic  Cambisols

Eutr ic  Cambisols

Chromic Cambisols

Fluv isols

Calcar ic  F luv isols

Eutr ic  F luv isols

Gypsisols

Calc ic  Gypsisols

Luvic Gypsisols

Leptosols

Eutric Leptosols

Rendzic Leptosols

Lithic Leptosols

Calc ic  Luvisols

Solonchaks

Sandy soi ls  wi th c lay-
enr iched subsoi l

Modal  sandy soi ls

Undifferentiated soils with
high l ime concentrat ions in

the subsoi l

Modal  ca lcareous soi ls

Soi ls  wi th h igh l ime
concentrations and clay
enr ichment  in  the subsoi l

Soi ls  wi th h igh l ime
concentrations in indurated
form in the subsoi l

U ndiff e rentiated
moderate ly  developed soi ls .

Moderate ly  developed soi ls
wi th l ime enr ichment  at  shal low depth

Moderately developed soils
with fair to good nutrient status

Moderately developed soils
with strong brown or red colours

Undi f ferent ia ted soi ls
formed on recent  a l luv ium

Calcareous a l luv ia l  so i ls

Al luv ia l  so i ls  wi th fa i r  to
good nutrient status

Undifferentiated soils with
high gypsum
concentrations in the subsoil

Soils with both high gypsum
and l ime concentrat ions in  the subsoi l

Soi ls  wi th gypsum concentrat ions
and c lay enr ichment  jn  the subsoi l

Undi f ferent ia ted shal low soi ls

Shallow soils with fair to good nutrient status

Shallow soils l imited by very calcareous
material

Very shal low soi ls  l imi ted in  depth by
hard rock or cemented material

Non-acid soi ls  wi th c lay enr ichment
and l ime concentrat ions in  the subsoi l

Undi f ferent ia ted sal ine
soi ls

SLe

Se

s'db
L'db
Ldb

Ldb
sdb

SLdb
Ldb

SRdb
LRdb

L

L O

J

Sb
Lb

S
L

Ldb

Ldb

SLdb
Ldb

LR

LR

LR

LR

LCb

Ss
LS

CLh

CLI

cLp

FL

FLc

CM

CMc

CMe

CMx

FLe

GY

GYK

GYI

LP

LPe

LPK

l D nL ' V

LVK

40 AGRTCOLA 1998/ '1999



TABLE 6  (CONTINUED)

SN

SNg

SNh

VRe

VRK

Solonetz

Gleyic  Solonetz

Hapl ic  Solonetz

Eutr ic  Ver t iso ls

Calc ic  Ver t iso ls

Undifferentiated sodic soils

Sodic soi ls  wi th poor  dra inage

Modal  sodic soi ls

Dark cracking clays with deficient
dra inage and good nutr ient  s tatus

Dark cracking c lays wi th def ic ient
dra inage and calc ium enr ichment  in
the subsoi l

Sn

Sgn

Sn

Cv

Cv

Overlaying of the Land Systems map and Growing Period
zones map,  wi th some adjustments as descr ibed in Part  l ,
resul ted in  the d i f ferent ia t ion of  10 'major  land systems'
( N a m i b ,  E s c a r p m e n t ,  C e n t r a l  P l a t e a u ,  D a m a r a l a n d ,
Kaokoland,  Kalkveld,  Kalahar i ,  Etosha,  Mounta ins/Rock,
G o r g e s )  a n d  6 9  a g r o - e c o l o g i c a l  z o n e s .  T h e y  a r e
r e p r e s e n t e d  i n  A E Z  M a p  2 ,  a n d  s u m m a r i z e d  i n  t h e
Addendum.

The  da ta  ava i l ab le  f o r  t h i s  f i r s t  zon ing  exe rc i se ,  we re
insuf f ic ient  for  zone-speci f ic  in terpretat ions of  agr icu l tura l
potent ia l  and constra ints .  A grouping of  zones wi th more or
less similar biomass productivity potential from the viewpoint
of  the regional  water  balance,  as determined by ra infa l l  and

TABLE 7: SUMMARY EVALUATION OF POTENTIAL PER AGRO-ECOLOGICAL ZONE.

' N e w  G P Z '
& ranking

the evaporative demand of the atmosphere, was made. This
al lows for  an in i t ia l  ranking of  zone-groups in terms of  thei r
sui tabi l i ty  for  cropping and grazing of  e i ther  large or  smal l
stock (Table 7).

I t  should be not iced here that  the numbers of  the oresent
growing per iod zones,  descr ibed in th is  ar t ic le  and used in
the computerised AEZ Database, differ from those in the
original Technical Report 1 of De Pauw. This was done to
br ing the zone numbers and product iv i ty  ranking in  l ine.
Some of  the agro-ecological  zone names ment ioned in the
Technical Report, had consequently also been changed (e.9.
CPL16-78 changed to CPL16-4,  etc . ) .  The 'o ld 'and 'new'

growing period zones are mentioned in Table 7.

KAL3.1.  KAL6.  KALT

CPL16-2, KAL3-2, KAL8, KALK-2

CPL16-3,  KAL3.3,  KAL4,  KAL9-3,  KAL1O,
KAL11,  KALK.3,  KALs

Short -matur ing crops;

Large stock grazing

7A Large stock grazing

I D

6A

6B

CPL2 ,  CPL1 ,  CPL3-4 ,  ETO,  KAL1 ,  KAL3-4 ,
KAL9-4. KALK-4

CPL3.6,  CPLs.  CPL16-6.  ESC4. KAO4. KAL3.6

tr,JUZ

CPL3-7, ESCs, KAL2-7, KAO2

Mixed large stock &

sheep grazing

Sheep grazing only CPL4-8.  CPL6,  CPL1O, KAL2-8.  KAO1

CPL3-9,  CPL4.9,  CPL7,  CPL8,  CPLg,  CPL13,
CPL l4 .  CPL15 .  ESC3 .  KAL2-9

1 0

1 1

CPL l1 ,  CPL12 ,  DAM1,  DAM2,  ESC1 ,  ESC6 ,  KAO3,
KAO6

Unsui table for  graz ing DAM3, KAOs, NAM1, NAM2, NAM3, NAM4, NAMs,
NAM6, NAMT

N.A N.A . R ,  GOF

Table 8 points out some important differences between agro-ecological zones of the same broad suitabil ity group, that affect
thei r  cropping potent ia l .
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TABLE 8: EVALUATION OF CROPPING POTENTIAL FOR INDIVIDUAL AGRO-ECOLOGICAL ZONES.

r-1

KAL6

AEZL;

z

KATT

-- -T
Evaluation of cropping Potential

Terrace system of the Kavango river, probably the most suitable for

irrigation. Soils, land slope, surface smoothness, nearness of a permanent

water source, commandibil i ty'� of the irrigable area, an already intensive

degree of cultivation in the area and potential to increase farmer incomes

are factors that  earmark th is  area as a pr ime target  for  i r r igat ion

development. The main l imitation of this AEZ is that it is small. Techniques

for supplementary irrigation, rather than f ull irrigation should be developed

and promoted.

Floodplain of the Zambezi river with heavy, ferti le soils. Very important

AEZfor  cropping,  par t ia l ly  inundated dur ing the ratny season to var ious

depths. Various combinations of mixed cropping systems, based on flood

recession cul t ivat ion,  combtned wi th f isher ies possib le.  The possib i l i ty  o l
'po lder '  r ice cul t ivat ion requi res fur ther  invest igat ion.

Growing period adequate to allow short-maturing crops, but soils are very

sandy with poor ferti l i ty status and low water holding capacity. Water

retention and ferti l izer use efficiency should be improved by application

of organic matter.

Soils vary from red sands on dune crests to fairly heavy soils in drainage

l ines between dunes.  Potent ia l  for  cropping h igher  than indicated by the

growing per iod zone,  owing to the presence of  res idual  so i l  moisture in

dra inaoe l ines.

Mainly sandy and loamy soils, often shallow; usually underlain by calcrete

Dependable growing per iod can be adequate for  crop growing,  prov ided

1it1e 
O""l:n1ry" " jood moisture retention capacity'

Mainly  deep sandy soi ls ;  dependable growing per iod marginal  even for

drought-resistant crops, owing to the low moisture retention and terti l i ty

status of the soils.

Not suitable for cropping due to predominance of shallow soils on calcrete.

Good grazrng areas.

Al luv ia l  fan of  the Kunene r iver  wi th a l luv ia composed of  e i ther  sandy

soi ls  on levees and sands and c lays wi th h igh sodium or  soluble sal ts  in

drainage lines. Soils have generally low ferti l i ty status, but allow cropping

mainly at the interface between the sandy ridges and clayey bottomlands

because of the nearness of perched groundwater' There is a tendency o{

saline groundwater to rise in dry years. Prospects for intensification oi

farming systems must be based on strengthening the integration of the

croos and livestock comPonents.

Dependable growing periods too short for rainfed cropping. However,

groundwater sources are more readily accessible than in the Kalahari

sands ,  wh i ch  may  a l l ow  supp lemen ta ry  i r r i ga t i on  f o r  ga rden -sca le

production of food crops for local consumption'

Unsui table for  crop product ion due to low dependable growing per iod,

combined wi th sandv sot ls .

Unsui table for  crop product ion due to low dependable growing per iod,

combined wi th shal low soi ls .

Comparable to KAL9-3, except for a higher risk of drought and salinization

and more reliance on additional water supplies from perched groundwater.

KAL3-1

KALB

v r L  t o - z

KAL3-2

KALK-2

KAL9-3

KALl O
t

KAL3-3, KAL4

cPL16-3 ,
KALl O,
KALK-3KALK-3
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CONCLUSIONS

The main conclus ion f  rom th is  s tudy is  the very l imi ted nature
of the agricultural resources of Namibia. The overriding factor
that  determines land use in Namibia is  the avai labi l i ty  of
water. The growing period analysis confirms that only a small
par t  of  Namibia receives suf f ic ient  ra infa l l  to  make crop
product ion feasib le.  Even where feasib le,  cropping remains
r isky and of ten unproduct ive,  owing to var iable ra infa l l  and
low moisture retent ion capaci ty  of  the predominant ly  sandy
soi ls .  The r isk involved in cropping is  expressed by the fact
that ,  wi th the except ion of  the commercia l  maize farming in
the Maize Tr iangle and a few smal l -scale i r r igat ion schemes,
a l l  farming systems in the h igher-ra infa l l  areas are mixed
systems,  of  which the l ivestock component  is  of ten the most
important .

Va r i ous  s tud ies  have  po in ted  ou t  t ha t  env i ronmen ta l
degradat ion (deforestat ion,  overgrazing,  sa l in izat ion)  is  on
the increase in the most  endowed areas,  owing to the h igh
populat ion concentrat ion.  Though the resource base is  poor
and f ragi le ,  there is  both scope and need,  g iven the h igh
population pressures in that part of the country, to increase
both product iv i ty  and susta inabi l i ty  of  land use.  The main
strategy wi l l  be to increase the complementary in tegrat ion
of  the cropping and l ivestock components.  This can be
promoted by:

. short-maturing, drought-evading variettes of the main
crops,  which increase both y ie ld and b iomass that
can be fed to l ivestock;

.  i nc reas ing  use  o f  o rgan i c  amendmen ts  (manure ,
compost), both to upgrade the low ferti l i ty status and
moisture retent ion of  the sandy soi ls ,  and to increase
fer t i l izer  use ef f  ic iency:

.  opt imal  use of  the avai lable soi l  resources.

Soil surveys of development areas wil l play a major role by
indicat ing the most  su i table land use opt ions for  d i f ferent
soi l  types.

In the lower-ra infa l l  areas,  land use can be opt imized by
looking broader than just  agr icu l ture,  to  a l ternat ives that  can
comp lemen t  i ncome f rom l i ves tock  p roduc t i on .  Game-
farming is  becoming increasingly  popular .  Eco- tour ism
possib i l i t ies could be bet ter  explored.  The next ,  updated
vers ion of  the AEZ map could,  for  instance,  ind icate areas
of  h igh scenic value.

This s tudy was l imi ted both in  t ime and scope.  The current ly
def ined agro-ecological  zones are prov is ional  uni ts ,  pending
further resource surveys and research. One of the findings
of the study was the inadequacy of basic and integrated
resource data to assess with great confidence agricultural
potent ia l  and constra ints  in  a g iven area.  Consequent ly ,
Ihe AEZ team of the Ministry wil l continue with collection of
natural resource daIa, inter a/la through soil, landform and
vegetat ion surveys,  to  improve the level  of  deta i l .  The
objective is to eventually have information on our agricultural

resources and the agr icu l tura l  potent ia l  avai lable on at  least
1:250 000 scale for  the whole country,  and 1:50 000 scale
for  se lected areas of  h igh potent ia l  or  speci f ic  in terest .

ENQUIR IES

Different formats of AEZ data are available, as the data are
stored in a computer database. A user-friendly interface,
wr i t ten in  Visual  FoxPro,  had been developed.  l t  wi l l  be
distributed to interested parties. The AEZ Database ts a
's tand-alone'  appl icat ion,  so that  users do not  need to have
Visual  FoxPro on thei r  computers.  The computer  must ,
howeve r ,  ope ra te  i n  W indows  95  o r  l a te r  ve rs ions  o f
Windows.  MS-Word for  Windows 95 (Vers ion 7)  or  a la ter
vers ion,  are needed to access the on- l ine Help f  unct ion.

The AEZ Map and Database are avai lable at :
AEZ Programme
MAWRD
Private Bag 13184
Windhoek
Tel  (061)  2087039
Fax (061)  2087068

People interested in obtaining the database and interface
have to supply e ight  3.5 '  1 .44 MB High Densi ty  d isket tes
( 's t i f f ies ' ) .  They must  undertake not  to  use th is  in format ion
for  commercia l  purposes.  l f  the in format ion is  to  be used
for academic purposes, the users must undertake to supply
both the Agr icu l ture Laboratory and the Nat ionalAgr icu l tura l
ln format ion Centre wi th copies of  theses and publ icat ions.
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2 'Commandibility' describes the ease with which water can be imported into an area for irrigation purposes, through either pumping from nearby rlvers or a
canal system. (Groundwater resources are not considered under this term)
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