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CHAPTER III

Soil maps alone are of limited use to development planners
and they require interpretation in terms of production potential. It is
the practice of the Swaziland Soil Survey to present land capability
maps in addition to soil maps for nost areas surveyed (e.ge. Murdoch
I96I), In the Land Capability classification used , the emphasis
is on profitability rather than mere high productivity, so that account
is taken of the costs of imputs in crop production as well as
potential outputs. The facters affecting profitability are
arbitrarily divided into two groups:

which largely control the potential
yield and also the magnitude of certain
production costs e.g. drainage.

Soil factors

Site factors ; which have little direct effect on
yields but which greatly alter the cost
of attaining the lands potential.

SoitENfactons

The most important characteristicsinfluencing a soil's potential
under different crops are amongst those used in the differentiation
of soils in the series classification. It is therefore superflucus
to list an assessment for each seperate characteristic when drawing
up the land capability map of an area as sinmular combinations of these
characteristics will recur wherecever a particular soil series is mapped.

The range of characteristics found in each series has been
qualitatively combined and this combination has been rated for its suit-
ability and potential under various cropping systems. The soils have
been rated on a (six rank scale for each of the different cropping systens.
The scale runs from A to F, although F and E are usually combined for
mapping purposes. For a particular cropping system, an A - rated series
is adjudged to be free of any limitations, whereas a B - rated series
has relatively minor limitations, either in potential yields or increased
costs compared with an A — rated series giving simular yields. The ratings
given to a soil series are subject to revision as more information becomes
available and the whole table has been ps®iodically reviewed and updated.
The latest rating revision took place in early I968(Murdoch,I968) and
they assume a commercial management of a reasonable standard . The
assunption that fertilizers will be applied means that physical rather
than chemical properties are given prominence.

Ratings Criteria for dryland farming.

‘ormation, as ICSU =

' to make a safe Five of the ten cropping systems in the table 3.1 are rain-

make the accrued grown and the ratings for thesé are almost wholly qualitative. General

owing Fair Use A . : . - o :

Copyright of the crltgrla taken into account are ro?tlng depth , texture, drainage and.
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, to contact the \ indications of low nutrient contents are not considered sufficient to
soil.isric@wur.nl downrate any soil. The performance of cormon crops on each series is

also noted and incorporated into the ratings. Tye individual requirements

peculiar to each cropping system are listed below. The cropping systems

have been selected because of their cconomic importance at present

or in the forseeable future, or because their specialised soil requirements
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show a high but restricted potential for otherwise poor soils.

(a) Maize — bean rotation. This is the backbone of the rural Swazi
economy in the Highveld and Middleveld. It requires soils of mediun to
heavy textures, and rooting depth of at least 24 inches , but preferably
greater than 36 inches. Drainage should be good or only very slightly
inpeded. Because the vegetation canopy in this system is rather sparse

in the early part of the season, erodible soils are rather vulnarable and
are downrated accordingly. Soils of linmited depth, but with high
structural stability and potential fertilit ( notably Sangweni series)
are uprated for this systemn. (Murdoch, 1968

(b) Cotton - sorehum rotation. This is the recommended counterpart of the
maize and beans rotation for the lower rainfall areas. It has simular
soil requirements , bvt in arcas where it is important , inherent soil
fertility is generally high. Because it is a dryland farming system

in the areas of low and unreliable rainfall , the moisture holding capacity
is of great importance, hence the upgrading of deep and heavy textured
soils.

(c) Avocadoes., At one time it was thought that this crop would be
highly profitable in the Western Middleveld, but marketing difficulties
and agronomic problems have dimmed its early promise. It is highly
hydrophobic and any soils with a suspicion of imperfect drainage have
been downrated(Dodson, 1960). The rating favours the very deep and
light to medium soils.

(a) Pineapples. Pineapples are a crop of increasing importance in the
Western Middleveld and can be grown in an extensive climatic belt

running logitudinally down the country. Pineapples megke fairly heavy
demands on soil fertility, and are simular to , but less cxtreme than
avocadoes, in that they are sensitive to poor drainage. Although this
crop is actually fairly shallow rooting, deep and well drained soils

of light to medium texture have been uprated in preference to more fertile
5011§ with only moderately good drainage (Dodson et al , 1965, Murdoch,
I1967).

(e) Planted pastures. At present very little pasture is planted but it

is hoped that the practice will increase as the livestock industry inten-
sifies (I'Ons,I967, and 1968). Although pastures necd care in establishment
land preparation costs are not annually recurrent and , as thc recommended
pastures include leguminous species , the cost of fertilizers should be
lower than for arable crops. (I'Ons and Kidner,I967). The consequently
lower capitalization means that the shallower soils and soils with
minor drainage }imitations can be slightly upgraded for this system.
These soils %notably the Pofane series) have moderate inherent
fertility within the rooting zone of the pasture species, but are rather
erodable for arable cropping.

Ratings criteria for Irrigated farming.

For the five irrigated cropping systems , more quantitive criteria
are used, The first irrigability assessments in the Lower Usutu Basin
(Murdoch and Andriesse,1964) were based on the standards derived from the

United States(U.S.Bureau of Reclamation,l953) and Rhodesia(Thomas and Thompson

1959). Since then these standards have been modified in the light of local
experience. The modifications have be'n in detail rather than basic _’Tﬁﬁ‘
principals, and the current criteria are designed to seperate out soils

with high available moisture holding capacities within the root zonc, combined
with reasonably high infiltration rates and permabilities. The rooting

zone available moisture holding capacities are a product of the depth
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and the soil texture. If it is too low , the interval between irrigations
becomes uneconomically short. Tye permeability is largely determined by

the soil texture, and the mineralogy of the clay fraction. If the permeability
is too low , runoff oceurs at economic water applications , with all the
attendant problems of erosion , drainage and downslope salinity, as well as
decreased irrigakion efficienay.

The effects of individual soil properties on general irrigability
are listed below. Specific soil requirements for the individual cropping
systems are found in the sections covering those crops.

Texture,. All series with an A rating for irrigated rotation fall into the
textural range fine sandy loam to "light" clay (1ight here refers to minaralogy
and implies a small proportion or the complete absence of expanding 2:I lattice
clays). However textural requirements vary greatly according to the cropping
system under consideration.

Depthe. It has been found in Syaziland that the depth criteria used clse-
where are too stringent to give a true estimate of the potential of loacl
soils (Murdoch, I968). The first minimum permissible depth teken was

36 inches (Murdoch and Andreisse,l964) which is the shallower limit

of claps III in the Bureau of Reclamation Classification ( U.S.B.R.,I953),
Since then it has been progressively reduced as Swaciland Irrigators

have gained experience in irrigating shallow soils. So far this skill

has advanced to the stage taht Ubombo Ranches Ltd. are now irrigating some
land predominantly covered by the S (Lowvnld) Set , which has lesgss than

I4 inches(SScms) of heavy textured soil over a simular or lesser depth

of soft weathering basalt. This upgrading of shallow soils has been vindicated
by a recent numerical examination of soil series - crop yield relationships
(see below) .

Structure and Consistance. These , in themselves , are not irrigability
criteria, but strongly developed cogrse blocky , prismatic or columnar
structures and very hard dry consistance are good field indicators of

low permeability or poor drainege.

Permeabilitye. No extensive laboratory studies have been made of the hydraulic
properties of Syaziland soils, but such measurements th t have been made
confirm the morphological indicators such as structure , consistancy and
colour, and the qualitative 3xperience gained by irrigators. Thus the columnar
structured subsoils of some Z (Lowveld) Set profiles have hydraulic
conductivities of the order of 0.0I - O.I inches per hour, whilst R Set

soils , often with higher clay Contents than the Z (Lowveld)Set subsoils

ive hydraulic conductivity mcasurements in the I -~ 2 inches per hour range
%Murdoch and Andriesse,1964, ard E.D.Coles private communication, 1968),

The only extensive areas of Z (Lowveld)Set so far irrigated have required
expensive field drainage and ds.p ploughing, whercas large arcas of R sct
soils are irrigated satisfactorily without drainage.

Salinity and Alkalinity hazards. The U.S.D.A. standards i.e.,

c¢xchangeable sodium percentage less than 15% and electrical conductivity

of the soil aqueous extract less than 4 mmhos per centimeter, have been

found to be applicable in Swaziland(Richards et al, 1954). However mcasurcments
taken in unirrigated soils or newly developed soils can be misleading as

they do not always indicate the extent and rapidity of salinizationm in some
soils upon irrigation.




CEETERN

=150

lian-made selinﬂ soils were a Hrouminen

feature of
early owaziland irrigation, althougﬂ NCT

\L]_A1 ‘/ ()uly

Lz

occupizd limitod and uupo?iaphi;.tly 5“uwlb areas (Lea,
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onret of iron chlorogis in some Lovwveld su ar- caue areas.
This was attributed to over--fertiligation with phosphatics on
g0ils .ith low free iron contuaents such as C (Lowve ld and &
T A A
J W

sets (Jackson, 1464, quoted in nes and . nurdoch, lf6§, aud
fripdoch., 19657,

Irri-ated crovping systems. Phe followin K specific soil
requirenments for The lndividual cropping systems refer to
rTaviiy distribut .d surface irsigation schaues.

Rotation possible crops iancl are cotton,
winter 1nuts uUC winter vepet es At

pawgloq in sowe of

prese.l L./
ftaced with mark

’LApvp 1lv V*g L
but ;AQOllL,ﬂtf they are all ag challj
fea"blc (Venn, L 1662, and Swazi Departmnent

of Agri vulhure: 1566 ). The crops in the L“u,Cf n require o004
soil drainage, (Lea, iwurdoch and Cornish-Bowden, 1965; ILca /2/
nd wUrdoch, 1u€4) and heavy textured soils are dois '-a(,i,eo ’

compared with their sugar--cane ratings. he s
set soils are ;iven a D-rating for this system, but thls nay
ve raised in the future.
sugar-cane. The ratiugs are sicilar to thosc for the irrigated
potatLOQ of annuals, but heavy texbured and shallow soils are
] Thus. C klonandijet has a B rating uupared with
(=]

; for the rotation. in 1966 3 (Lowveld) set va
up,raded from a D to a C--rating. It 18 giving exc mlcnt vields
on several estates.generally without,.recourse to more frequent

and: lighter irrigations,
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o As a member of the South African Customs Union, swaziland
Thias access to the highly orotected South African rice market,
+in which the eurrent price is °bout twice the world free trade
price. This makes rice a very pnofitable cpop and the acrocage
1s increasing rapidly. i “OQUlLen different soil conditions
Ton e otle Fope and ‘low subsurface permeabllity 1s desirable.
ooils relegal hel rabings for other cropsl.becaunserof . pooer

wrofile urawaa°~ are upgraded, e.g. Habelo and Kwezi series.
Citrus is known for its suscept to root

] induced by poor drainagec, SO L:a*“&eep and- light ‘to
medium toxbured soils with free, or even o . ightly xcessive
drainage are given unigh ratings. Il set is C g ;aded o1
aecount of 1ts heavy bGexture even ijugh all the field
indicators such as colour, structure and COD‘]ubCLPL podnt to
good drainage, and orelininary measurenents have shown high
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infiltration.rates. i'his string pency on texture was Justitied
by the onset of 1mot rot in zome orchards on i set soil
following the eycontiknally heavy and intense rainfall du“ing
Cyclone Claude in 1666, thilst treces on nearby, morpholeogically
similar, but lighter textured L set soils did not sucewib.
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soil series ratings. Tegble Dol gives theldainagy 1960
the scries napped in the scni-detailed survey arsas

81N any of these ratings wust be regerded as
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most T“Cﬁﬂt rovision followed a numerical Juﬂiysis
naize, cotbton, sugar-cane and planted Dinus

|
f. 2117681 on sone of Lhe rowe wide sspread >eries.
ST se wvere ovprcaincd for a number of harvests cither from
(Wi it Departuent of Agriculture denonstration plots (for
waize and: cobtton) o fren uUlV‘VGO fields or blocks ‘on large
estates (for sugar cane and pine). g ‘e 10 Zero Lroatmen

sHlloiris S ieratli sormal comnercial nanagemn the previous
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Jerics raotings were confirmed aud onl ;:g ; ovisions iere
reauired (HMurdoel, 196 ).

In fable 5.1 all series are rated for all ten cropping
3U%tenb This means that several geoz ra>qwbblly inpossible
combinations occur. For exawmple, Hlncgfpl ie  peptricted 50
an altitude zone stretching frﬂq L.800 o 5,200 feel. e i
therefore impossible that pineasples ever be grown on Valumgwacc
series vhich is restricted to bottomlands in the .astern Iowvold
This and similar unlikely coabinations are in lowver case letter

201d 1n parentheses,
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Due to limited rescurces, it has not been possible to
iraw up nore than two laud capability maps fox each of the
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71

Qy

senl -detailed survey areas. Tor the Gentral viiddleveld, the
wempisi and Oipk ocosini areas, th

Ubper | Dl , the developunent
altern aL1voo are irrigation or inteusive dryland farning.
" thcse areas show the land

7
Therefore the two maps for Oach Ol
capability for the irrigated rotation and the dryland rotation
of maize and TeaDJO ﬂhe comparison of these 4o should be
Sevisfsctory fTor decisions on wlietier tosdrrigate or wob.
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Site Factors. These include roc klneﬁﬁs surface l“f“'UldleY,
“vulnerabdility to flooding, access To weter i for irrigation)

and land slope. oeveral of these are already covered in the
solil ratings. Thus rocky 1o¢d which is vaken as having more
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The origin of the great Lowveld trouﬂh 18 still a
natter of countrovers; “Une school of uOughu attributesit
wholly to erosion. nCCOTQldJ to this view, the mdddleveld~
Lowveld uCcPU (Gots udlUu;Q} is the normal conncctbing slcope
feature between the Late Tertiary . iddleveld and :uatoruery
Lowveld bUffaCCS, and 15 1ngly cut dinto various: rocks.
‘‘he T.ebombo scarp, ou the 1s thought .fo arise

from the diffi-rential CLA_‘UOHL( oi the lLard ac.id~intermediate

r_h

;C\1u3r1UKQ aud the softer basalts d - harrot sedinents
(hing - 1962 ). weveral obgz_.c,"u.oau heve ceecn ade ©o chis
hypothesis. ‘e first is gt the vresent trainutarics of
the major oastwar@ s flowing J?j.v'c“.m do not seeu 'i‘o be of

sufficicent size and erosive Dow:
quantity of Jabb:i&l involved wit sk
Lowveld is 20-20 miles wide and the = .ace | 5
feet below a line drawn from the sumnit of suluaga
crest of tho Lehombo ) . Another feat::rve that i

find inconsi teut with The erosional “ypothesis -1s the
straightness and lack of indentation of the Lebombo s ard
(ve -llj) 196¢ ), although this has been attributed Lo Ghe

lack of JOLnblnb i. the rhyolite and auvdesite (King, 1€

3 oy o iy TRV e B ) P SRR
CO have excavated The Vest
MmO s e B s LS i

1

‘w

he alteruative »DFﬁLSLpO 1i(o70 He 8T e n e < TR = G o G
C eacure., with pvlock fsulting at the foot of ,
stern Jo\uburJ«)u~ in the foothills of the (.addleveld

J_

Levombo {wes
(easbern dgn1uLlow, (Lic -llj, 1ﬁbv;f 1t 18 known that

L il curred in sarroo times (way, 1961) wvhich VX“lqlnb
ckncss of shallow watcer sediuments that vere then
denosited, wut therce is no clcar evidence that it recurred in
Late Yerd ary ob Quaternary times (Huntez, 1761). A vertical
Wesie e Qlo)lOCCWC 2t of about 70G feet was reported along the
O&S&lb”&\Wb%Lb@ contact, at the foot of the Leboibo, in Lorthern
Svulzil, nd C.ay, 1961). However | "i% has been sug : .
this apparoeut fblvlllﬂ was , ir fact, due to intzrl
f]owvﬁ alternating in compositi Oﬁhﬁgon basalts to
& quarv 1061 “Mhere is-cLLoReIve fs ultine i

andt Karroo rocks 1n bthe Western Lowveld and gast@r?.
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but tausc predate the formation of the present landscape and are
thoug be of harroo age (HZunter, 19 1. However, ther
been refracture along the lines of weakuness marked
Hale aults in Late Lertiary and Quatcruary tines, which
V. en the putative f along the I ,

1

o} y i

ed to the formation of a rift v&lliyo LOWever ,

1 vey of the gravity anomalies has produced

at all fozr faultimg at the foor of the Lebonbo,
e

L @
80 1t appears that the rifting hyoothesis fal
> y

privete communication, 1963},

lihatever its mode of origin, it is nerally acrecd
chat tht precedt”land surface of lh()_LOTWNLLQ,XJ;ﬁ‘\Luffli(ﬂlcd.i)y
Quatcrnary crosion (De olij, 1$59:; furaer, 19 %), with

ao%sj51> rermants of a very Late .ertiary surface capping
thehigher " prominences (lurdoch.. 1959 Turner, 15867).
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There are mno clcar toposraphic expressions of Terraces
carlier than those covered wibh W . gst soils that can be
compared with the serics of old beach deosits found on the
coast of »atal; (Luqu 196 ). Howevor, pockets of round.d
alluvial pcbules have been found up to G feet above bl
prageirt river level (lurdoch aud Andricsse, 1967 ). ' are
10t ulxdys uuamul_uou- as thore are strata of couglon in
the Lower and i.diddle scca beds, which vﬂathn“ Lo «ive layors

0f apparcutly alluvial OTI 0. is thought that the pebbles

b

et

l

o

away '(D.:x. Bunter,
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orth, those pebble beds are found on the orest
- )

ol ver: i~ Umbcluzj wvatershed, but siumilar
dep 5 a nd Lub Uwbelu~i--Usutu or Usutu-~rgwavunma
wa 3 i lvluLo, neo evidence Lor “Tiie Lerue

0 th flowing river that might have been respoiisible

i
W

O R F opi

(A5 =
Q

e excavation of th Lowveld (huucc, 116L>9 and.bhepebbles
tuought Lo have been deosited by predec S
curreat eastwards fLO,¢d& Tlyen

y

H -
)

o

e 1s a ved of Iauﬂdaﬂ alluvial pet
rolled artefacts froa th 'idd]c stone Age,
railway cutting about 1 ':Llo cest ol Bipolaneii
bed occurs at about & feet awd the sovil Manpe
as red Wecrsiallitic loau of L setb. I s nally _oudd
orn colluvigl parciut materials, bubt in £this case the alluvial
orlizin was not appareunt as the fine —aend and silt fractions
wore not high and the soil was well structured. it cradugil
disa .pearance of distinctively alluvial characteristi
eop601a11y the high fiue sand fraction which a°GiLE

hich wcachers adily
1s tiought to be the mormal fate of alluvial terrace erial,
winose deposition predates the unn;r (i set, late Guaternary
terraces. A similar arca, also i ; L set put thought t
be derived from anx o0ld alluvial ther RB

18 founrd: ofl tlic Komati &t UQlew‘vo (Hnrcvc

In-addition to the alluvial terrasces along the
and its major triiutarié‘, the courscs of the uinor
gtreams arec marked by trick accu wlations of gully-s
Theveomnesitien, apd hence tie pedogeuetd -ﬁlvc- ui

{3 I\ =)
materials, varies with the rock tipes witl the catchuent.
'he differcnt tyoes of pully-wash found arc QeubLlOCd 1ol each

01 the subdivisions of the arca (sec bhelow).

Climate.

ihe climate of th: South bank survey area was described
in som. detail. The ~ontly orth banlk unecteorological station
Wit redards covering ‘a iuicly long period, Sipofancni, was
:q|1UuLo in the' BSouth 1 c“wptlmﬂ 80 that' the bpasic

EERoaoms ve s b v as ke Y Murdoechland Audrluﬂuo 1964).,
:O¢tunat;ly9 gl i 'S

L follow the K,.Lull“t ol the

COEMiGRae Slirrd om0 ne Forth-South direction. Shus
the climatid gradation irol“Seni-=arid in thv ast to subhumid
1NN G e St vl S foindeas Yelear i/ ol t e “Yorch “bank €501
souch., ihe Trange climates cucountered -
climatic sumnary presented in Table 5.7
stations, Wisselrode and kKubuta, whicl
cxtremes of the sz
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Sit el kot Lisselrode Kubuice

viean Annual Rainfall
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lMean Annual Tcuperature (e L 6‘
Cor it (2@ C)
T T T S e e T e e e e ..n..“%;.,,,_h,.f DA, iy w .

Koppen Classiiication
(from G. and . rurdoch, DS L Cua
private communication).
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of describing I T
1ls and the Ju‘Qscapo in which they occur,
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]
rent weberis

o

to their paren
the area has peern sundivided into seven sSubrerlons. These are
} separated for convenience of descripbtion only and, &lthough
i they differ in topograph/ geology, soil and vegebtation cov T,
1 and in land capability, the critecria for differentiation arc
i nouvnere; strictly “efin:LU They correspond in concept with
i the subregions oF the wouth bank survey area (lurdochh and
: Audriesse, 1964) and anv similaritices between the subregions
] of the Lorth and couth bank will bz noted ‘their location
i is shown on Map 5.1 (see back pocket)
4
§ There is a greater degrec of subdivision than in the
g Land Systems 1ap of pwazila d, although some of the units co
i correspond (Webster, turdocih and Lawreice , 1u pren dlmb?OJ)
|

he Land Lystem approaci is conccerned vith the &

)

eli

ofy. terprain acecording . teo its appcaraice on air p wotog
uader the stercoscope, without the ueceS"jtV G fTield
examination  hereas the subregions here described
separated after the semi-detailed ”Oll survey (Bec

T e

e e I
webster,r 1965).

i s bhes foldoving @bl oness o detaildsvnl sonl:prolfile
characteristics are HlVbu. Hor more detailed norpuolu‘lcul
degcriptions of tho soils mentioned, refcrence should be made

e ugapte. difs

Lubregion 1 - Uphir Towlands.

The name comcs from GO Ldyanel
Tthe area, hut wihich was sold to the Lifa fund in the first
cuarter of the century. The South banV { x”" patt area to
this subregion is very small e d was incom 3d 3
HQOlluﬁ'a Unl ads urdoch and Anoricssp, i } i
because it is cssentially zracite country, aid the “Tanite
outcrop in th: wouth bank survey arca is ol very limited extent.
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as it accords with the wnostula L climatic chauges in .atal
iers, 1962; Maud, 186
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. and Tand use: The whole subregion falls
i Sroad- lpgved Tree Savannah (1'0ns, 1967) %
i very distincetive as the large arecas of deen sa&

£ i riceE
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By el T Be
i ideal for the silver-lecaved T 18 -derices: (Hlurdech and
: AndliesseJ 1964) . There are areas Wwicré it grows in sure
| tands but it is generally '1i;::(a withh snecics of Combretum
] aud lichrostachys. rtxfﬁbdflus gEONEYCIP NS SpUy Erevalso
found in well drai ek here is & re mixed -bush with
taller trees 1 i1 Wl grass-cover as
ncrally poor and _|1\1rmh,5 -\“““’Iutﬁli5137 FPalvcuny“eocliled,
ol

i y a

§ Digitaria and some rheueda (lurdoch and Lndriesse, 1964)
(1 Cns, 19

g At ;IQSCJt thevarea 1 gidlargpely devotied vo-eattie
raising under the bI&Qlthual ;jvtum of communal srazing.

§ There are some dry land :iaize & cotton erops LTOW:L, UG

! bhe extremel ¥-peo ol shlre reveition o‘ the coarse textured
3 s01ls more then offsets any advantage deriving frnwilulu

1 slightly higher rainfall, -so that the ylplds Eibg umibel gbin

; axd low.

Land Capab. . rse texture of th:s dominent J (Lowveld)
set & ;ls sociated with low available water Loldiag
capacity, S0 that the poftentiael -for most irrigated crops-is

low (sce Wablu J.1) The most vromising possibility is citrus

bability
ilg 88

N O T S 4 Y A e

wiich thrives oa doeep, faizly COaL: Lured B0l owever,
transnlission losses would be very n unlined distribute 11\3
aud sprinkler ]ffl,nblOH vould be ary WH@*" 13 a
cdanger of surface capping by the impact of - ler )8

-

>1) g>¢10 with such Doorly dovelonced su
i ce cap would lcad
11l of irrigation i
G slopes are model gl
he irrigation managomeat of these soils
hcy may show that the whole subrecgion ould

for stock farmivg (Coulter, 1967).
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Tho name of the subres: from the prowmincnt
hill ia the orthwest of ©h ‘his ion 1s the
vorth-bank exztension of the Unlands subrcgion on

. L

thie Gouth bank (lwrdoch aund Aundric 1964,

The region pouu*g 8 of a discontivuous belt of low
il | 8 Aamd ridgbn PURL 1N \¢u07””- :rmw sipofaneni through
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50ils: The dominant soils are the O set shallow sandy soils
and thc bare rock of U set. e B O e e SUhe fedd\r and
slightly heavier-toxtured Gsaguleni series ic associated with
the ¢randioritc, whereas the vein quartz and Lh“ granite

both give the greyer and coarser Otandweni serics. AL e
vallcy bottoms uhOLu is somc thickness of accumulated colluvial
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Because it is & nors competent rock and forms
upstanding rdlieis drainage ti.ds to be centrifupal ofi
dolerite outcrops, and soils characteristic of the middle and
Wpper: slopes pTCd’“ludbua 'Thus dyke oubcrops are geuerally
covered with » heavy -toxtured lithosols of 4 (Lowveld) sct

rocky zround (U seb). oill out ops also give uT‘vatcd
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Generally, however, they fall j‘t) 4 (Lowveld) set awd the
dolerite is thought ©to contribute to the clay fractioun of the

heavy subsoil, especially.in Zwalkela and Zikane scerics.
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¢ ompanying map (I'Cns, 1967
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¢ with the Lset red lozms, is uapped
¢ oavaunah and such genecra as Combroturi,
Rycrnocarpus gre Commei. Comparcd with the Cphir
wever ., 'ldrminalias sgrigea is yery. rare. The
L%

oo

vegetat ®
ostern section, 10
anodiorite an
-leaved Yrce o

Y ¢

wiands, h i

castern section falls inte the Acacia Savannah. Cn the S
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18 mowhere sufiicient (o give any«oi thesrock shelt
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”lOUDCb (Urpie and Dunter, 1965 ), "but only ong tipe - “ho e
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Vegetation and Land. L se: On the U, O and & («o\vcld sets
of WO“U of the arca ¢s and ucruuoy Acacia nigresccns are
dominait. The (J;Lu)u cover 1is mnoor and tlie main Z.nera present
Panicunm, Urochloa, 91bipar3a ai:d. Themeda ( uraocn
Agdriossf 1964; I'Cas “67) the western valleys,
% QLOWVCWG) set soils often have tuickets of 4. hC“ﬂLACJnUUJ
A. zillettiae. dhe deeper . soils on pasicicolluwv
e strips of parkland, made up of scleroce y;_ bu_:"ﬁ'\o
ger soeclmens of A, ﬂlﬁriscpld (Uogptou9 1966 )%
Cie Lower Toach 5, tne vlack clays of L and V scts may
arked by scattored fover trees (4. santhoplca) The
cover in the wvalleys is betlter than on the »idses butb
of slimilar bovauical coumvosition (lwurdoch and ’,L;i;gssgz, l’(%—f :
AU present there is Holoultdvationdir s s eec o sEdetie
whole arca is uscd for exteousive cattle faraing.

‘Lhe

grallow
nrobavly

eeof
.S

j ] \ m anot! ranch v ST OVINT G
property of Lifa fund. ihe ”UurCH'OI corresponde with the
Unfulangweny o1 the South bank (Lmurdocl a:d Andricsse,
Loh),

The whole arca is underxlaln by tiae Storabery basalt.
T i 11 S ¢ i

LSS ID
GLGEIONIE

Geological e e
ey 1 Awﬁ Teilects the rolabive absence
afe k : basalt is of low competence and Qocs
nob uOld sharp break -of-slope L\kuu~;uu thelesgs, tii: wide,
lattened interfluves ] £ a Quatcruary
Jﬂbovclc DECVL
pes (ﬂ i3
u:izce outh bank
climate of this subregion ig nore arid thair else-~
ere in the survey arca, and this results in a hish proportion
of shallow soxlu, desgpite the gentle toposraphy. Aowever, there
are extensive areas of deey soils which are develoved on colluvium
‘uoWTy dGerived from basiec i1gneous rocks secause of thc houo-
-OMOluy ofc the lyarent ;at“rial( the Wery ddstinct differences in
Ghee o - ibdeeaiboi et g differenees in topoirasinic position
aJd IaR e dsend HOJBCHIC reging. Bgkiwell ar receiviny
water fron hi;her Tamde it hpl b tonlafd B691% are-aleo enriclicd
With bases and salvs.

“liedd st auiiio SO TE R i it e - Landscspe 19 gleaidy
saown in the Luauwtglogo oiMtEd o i and andriesse L 196, . The
only 0Gificatio: eer s el sV S o sheadhon B D baiY Su Gve e
is at the break oi slope between the older interiluve surtface
aunct &tk ‘jUVODauLn” ' K slope is rarely sharp

Blejuls LEVE ., althousgh thers is
ﬁfte“ a strip 30 (] get ) i: this positici.
the cdiagram rug:¢puats an idealised landscavne sccoglion aond, as wWe

stressed in the ori;inal nsublication, it is quite possible that
Qﬂ? or morc membors of the U set - 8 (Lowveld, set - i sct - C
(Lowveld) set ~ ¥V set seaqu be clided, or be of such
Sixa ll cxtent as usanapnanle,
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andcsite and basalt. There was obviously no lon;g hiatus in
volcanic activity '*brLC1 the extrusion of the basaltic and
andesitic Gl oTE Was A period of altornating lava
curin. LUrl s B kel e 1065; sunter,
The ~rec @Se of Che i _Lvu“ risc to
positive iuatu« s, thc
ridees running rl 21 to uhu
foriw of thesce G

18965

ip ¢ive more symmetrical :
cning floors are uud >rlain by the easily
weathered basa iiurdoch and ALndriesse, 1964).

nidzes

The

bare andesite oute
ground ‘surface is ’y Mtaf
riﬁfgg are covered with wedium-heavy

o in ot (L eldyisel. In €he wallcys deeper
$ are Tormed on oLl uvil i If the
itic component of i icant, D (Lowveld)
]ﬁg are found Zxoure and colour

Llg darvived whelly
dér colours and Qe
Tag tThe - ingresn

he effecet of 1
_ sguecnce ol B so”
et s occurned “on
vranEh-1s Tound.

;,

Ve ridges aie covered with Aloes and
e i fd, LHE Erass S COVer 18 pegdr on Lhe
RO he Vull are,covered with sn A, nigresccis
nal birra& Jdr”l nd and have a zood cover of 'sweet'

&

<

Chiethe Bouth Sank, cole Tae e ldeye abo apider dnr gated
SuZar esne , bUr o GHe oD apart from. the cryland cotton
Maine ﬁnﬁ :or';ltg thcrﬂ is i eI el s ares e auged

for exte e catble rearing.

th: ridoos
ar

S

?vb,eru eir use bo ex
Father narrow and ateep
Tecasonably dre (el
sets) are fairly irriga
.

influence is Denecficial
vermeable and, hence,

dositic
> More



file:///liolly

Gl pebls) clie
6 as aliso
tlc?
Wrdoch Sleh A

) Ver torrace , gtretehes
SULVey area. Phase pivarine
! ; e Glhev

C“.’ ].gk C'.

bty

; Sl e e G e
L, Blese RSy f SEHSIE )

good exam ,l Di

ace
terrace
Lorth of

.
(e =
g ) S L

rrace 1S
eneral

7 S Al e e
~1kaa¢s =g gnge) ) featlure s,

on che alluvial parent maste
e ' mevter I,
ears o have :.ea subject to a perio

LG ;1“ 1:¢wrtL SLIATY
i

= O P o e
,f'd Jxvos che ne sQuag

oor surface drainage ai the back of
“rfiocs. roor drainago awﬂ tha illuviation of
cts from uurruu.d"ng areas of higher c¢levation
iormation olf ‘- stme~verbisolie characlieristres,
colkours snd a ‘cogrse blocky structure. dowever,
ens 18 notL suffiélient Te‘give slicken~-sides.

subject i

‘,UFUS thar?t

ural svariation B o iverbical

scries HiLuil L 1shipaby vhich

YL aread-of detusile,

1” Dolig tseriesy twhilch thes morecodrs
i

N UJOL"’JQ gob, il are . forned. by Lhe. depositaion ol..2
>l ’ set, vhich
081080 ““Or@

Tchels may .o Hav* weer

Ee give arcas SouGh
DUt LllJ_ 0CECUPTEIG! a8 neapped

gndtgravelCDanky  gubject "o “eurvent
pedyas dludwanesuerioss
gharp  breaks ofsslope
in strips Shiy's f@rc%tﬂ
c%qedt trecs 1 sUERvViey area
1CLIS Trlchlllg, and Byzic]
Ovb> SFLOCS b covered by

y
ColponciiisNa el L @2 Ciia N S BB

= ,
e
Ews

@S]




=160

The lower

aind sedges which
may -~lso contain
3 C

Huclea diviiorum, snus and scatte
terraces in o set & | =ds
913 pr“qo dnantly
Cyperus sp. and Pyc

6}

‘
<

HE

Pt

o

A ]

)

el

o)

@

—a

=

o))

3 e )
jal] (@]
b R O
3 P B
O EREG
-3 o
i (6}
G (]
(3,

e

O

!,._l

(@)

o

4=
S

o

=
=

) o O B3

The upper terrace (%W set) ¢ \%13 arc LJVOUTVO il i

-
L
ated sugar cane and ¢spc p1111 e
JiddlgV”lQ and Ligh 1 acti s the crops
on the lower, b tupﬁlruv a8 an lnsurauncce against a ory

L ~

year, 18 not followed in the Lowvaeld. Presumably o drier thawn
average ycar in vhic Lowveld mcans a complete failure of crops
anyway, 1o watter where they are grown.
solls of liinn series hawe excellent
IRl SnIke dione bl ereisio s CLCVDT TPILGAT - They
iclds of 211 soils commonly uscd for sugar
Citrus cspecially will do very well on
]ia@tcd ar;'s f Wisselrode series are not
ntial and, h ricc and suzar cane may

such (Luludpi“‘ nsitive crops as cilitrus
ot recomnmended (sec Table 3

The sbils BN ee N on Ehel llower  Eerrace s haveexce Saive

drainage for the economic irrigation of any crop except,
Dossibl

e

Yo clhrus. However, even for citrus thore are tonr~

al nanor'sd Cnc is the danger of inundation in very
another is the night frost hazsrd, wiich can

dPeas of 50118

Capghbility clagses.

The survey areca 1s not broken down into uubroqlon for
purposus of arcal mcasurcment &

ent, because the bouudarlcs
subreglons arc not uuf 161( Cly ULUQWQOD Thn Sﬂi]
undits used in 12 1 1

T alishiie e
nd soutblr bank
combined tota
s8et level, the
of the are
k soil :
level, Dut* VLiJ, giffer
Ghe tanithors Lo Bl
‘0gsible for ses
Units until ad
(Burdoch and An

S The sSouth
atlatien ek Set
131”

lSs .bz,d ak L/\,
al publncbuloa

ieests ol - Boal m"pluﬁ UEE TS therlpwe i Wis sl arpe

3G

Rt st 2 e e s 8 B A (A N AR AR 1SR AP ALt S A i i i By A EYABAN S B 8 A At AR Sy A1 AN AR et -A_?
[

Iliozn il

sSerics Set Neor 1 G : i
hundreds of ACTres ) i

e ,wm.F_J,m»%m_ﬂwu,”n&..L,4-“m...g.w...mf-mm,d.~_m_mmﬁ
o 1C 10
Bu S 40 ol

=
no
o
I
N
g
\J1

[ S. TP ST S SRS SR e S {E e s R R R O B

i vl il
: C ( IrV) 1

e e ot it | st Ho e sttt e e bt oo i M oS et ot e e sy ]

i

1 |

| : b t
! ! D(Iv) 5 > 7
{

!




Series

File
Lm

Gn
Gb

i
| ;
oA i S i b
i
] Ha
] o
| L i

i

!

i

Jv
L et e e e

Lot o s i e SR s

iz

THh
Iis

Che
Om
Os

Po
25

Ro
R
Rs

Rk
Rd

e R At sl o &

e e e e

e e T

|
o R BN bt e

T =

e s g o st rem T N NI TN ST S s o oS R e

d e o e e e |t s ol S

e

AR A i SRS 2L = T . - N Y N N B W Wi ansre vee wm i

e

o
o
ﬂ«.I

e e e
i
|

Table 5.5 (Uont.)

Det . dorth Bank i south bank

‘ L Tolel
! (In hundrcds of

!
T

S : - i
2L i 12 \

Ot
\J1 PO

AN

0 21 1L

AORAG]
=
O
i

1O |

=
)
=
B

=E)

==l

G ; 5 1 5 g 2O
: .
: : !
e e S P - s e - - b e +

b=t
H
N
(@)
Y]
=

MMWn_Lmuu”MMM“JJ,__mﬁ‘m.wnghf%um,
2 ) 140
33 10 48
421

B e

W
@
N
@)

H
0o
W
®)

3

]

i
Y
o

!

Do
e
C =
\O s
=S

00 VW VI ¢

o
‘__2

(Oh)
~3
P
~3
S
=
Y




t
i

A e Al B A R A M B T e b AR AR B M S R s e PSR S S  SHS R SR DTS ST GRS S GRS

Table 5.5 (me

)
'
{
i3
)
‘
t
.
t

T T

periles

',ahx'i South

A s R A i S e e SR St Ui 3 S b A 4 S AR 4 i e R SN P o 3 bl e it o oA

(9]
ON
I‘: )
O
9]

NAJI
~
O
O

ok ZJ o

L
)
NI §
o %
U
\)

el e sl
s

e o B o P T S RIS

Min

' {

' ’ D(Lv) } i 1l

‘ |

%4.- s me . ey qm,..-u,_a-_-‘qr-. T S P OIS S S ._‘.4«..} S S s A_‘...J.‘ e N S SN e N -.‘.L o e s b e A
~ U 22 579 Sles
e
: Va 2 2 50

»
2k 2%

| Vi 17 5 2

, L4 :

|
T T o e i S N | O N | P e

R e e S S

ket

Y

i
i
|
|
! W 2.
4
i

e e e e e o e S e SR e R s e
164
40
1
27

)

09
Lo =

| i 7 20
4HCLV) : 125 109

\f‘c

{“‘““‘““*’7ﬂﬁﬁAL T L0 2,250 IRl [oR

iotes: 1) bowdienotes Brebis ol SL=50. acres’,
{ cludes areas not cifferentiated

into. series.

pElbentafes ol the SHfVDV arez covered by The

u('l LES ufv gaver S dabiley 5 6. These are con

[Schaletci celitor the Wwhole of the Swaziland

eld wathnyg, the s oound . ofd

O C_)
- H

y o

=i
i
&

oy

i
B

Usutu basin. (hoth

1

¢

R

tage . )L LOLHJWOT!_QfL

b01l set

e ..t,. B S S

o~

e AlOE ' DT
e S S yrs e e d)
Usutu bhasin 17

a me s m ks wnmmmaaese .

M, bank 5. bank (b
Survey Arcaj Survey Area area

- J ‘C'_L,"V‘yu P Eme o o T [ R j_'( e i
U 7 15 14 i

11 9 3
( 2 12
e 1%
6 6
11 12

1] 7dl,

12
VAR
| 3 : b
-
25
2
~
: i}
San iy

o

GV O

iv)

O

e
|
<

N

"‘I\\h

~

) )

O

(e e

4

Lo |

- i i
]

=

~y

.
WA BT A

=0
= o

i

TR SR S TR 1 o TR RS,

{
f
|
|
)
|



http://bvja.iJ.land

asseseging Land Cap $01LLUJ on grounds of
soil cover is cubtlined in uxﬂnd¢g i 0
¥ and Capability maps for this area arc for
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Tablc 6.1

Chemical composition of some major rock
s of Central liiddieveld arca
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S Feutwing valley,

v )
Y e

. of i.babane 12
2 Lozita-Avolitchi area, 5 miles W. of lanzini

7 Calaisvale area, 6 miles, W.5.W of Lanziui
4 Umtilane valley, 10 miles i'-W. of lLanzini
b smdinba pluton, I mile’ K. 1
6 bhlasianti area, 10 miles S.L. o
7  lizimpofu area, 1) miles ®. of llanz

Samples 5 - 7 come from ocutside the survey area but,
have ~ceu inc'uded for comperisoir

J i \)PIJ)”\]_O"E_\,T 7

The survey erea cousists of the reuunaats of an-clevated
we Lleplened @rosion Surlece.vilidch 1g inces siugly dissected
towards the mast. fediceent hucus ane oi pronrnenly WUy “Hoy
perticularly high, hills merks. e convenlent bountary . betweeh
the relatively undissceted :est and the more dissected mast.
The topographic zones so formed are:-

(i) The Western section:- rolling country, with wids

e
of Late Teriiary (Gucncr, L9f7) G bn1b1y9
nery (De Blij, 195% Andriesse, 1960), ag

(ii) The easterun Section:-~ rugged, broken country, summits
concordant with tihe Western i.addleveld Late Tertiary surface.
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Because. of the st-ow ”3OOCS erosion 1is raD;L aand shallow
S04 B are cCommons. These r0ﬂﬁly reflect the chemical and
mineralogical naturce of blO undbrlvwmb rocks., jh;rc are large
arcas where bare rock outc civops at the surface snd thess are
mapped as U set. Cn Sitshegu aﬂd Lunonf:, the diabase gives
rise to the f11rly shallow clays of S (wlﬁuv\lc set, mostly
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Se 3
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numerical study of raingrown maize yiclds on Department of
nbr]bU]buTG demonstmration nlots rgvca cd Sangwenil to be the
highcst yielding of all Swagziland ils klU“dOCM9 1968 )
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ane cjaractcr Psea bv very deep w\ub¢\11Lgu Therc are arcas
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& n
and the hills have ulmu‘)vﬂ C nd st ghter slox
r"1> are arcas f flatter land in the lowest part of tn geciion,
gspe 01111y in th MkOMyvﬂl - libiza area, VthL ere thousnt to be
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falu“O ted maberia ccumulate in ths wvalley bottoms as gully '
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Thig lsVbecause ‘Ghelimatusiin therndown 1% ofctheground
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e lgoile’ perenbinaterislyinrthe Tas e JOCtiO” is not
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inge 8 more epid elimate o oresent s most of tho Jlan “jw Sadnot
cxperience the Late Tertiary ﬁcilou cf 1ntensc w,vuuurlhh (e
Villiers)(1962). Cnly the summit rcmensnts of ‘thc old Hiiddloveld
surface carry weathered wauntles of depthe comparable with those
11 thﬁ Lestern lMiddleveld. The greater disscctilion and 31
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c - e B ~— e S S o
slopes mean Gthat chemically weathered but physically detache
re rapldly eroded than in the mors gently sloni
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lands.
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- Irrigated Farming, 128
- Mkiwvane Terraces, 162,
- DNtshelani Trough 159

- Ophir Lowlands 151

- Soil Factors, 127

- Stratford Heights, 158
- Tambuti Rises, 156

- Upp:r Ngwempisi 199

~ Vikisijulu Hills, 152,
- Western Middleveld 179

Lowc» Usutu Basin (N. Bank)

- Geotngi, 144

- Geomorphology, 145,
- Sub-regions, 148

- Soil areas, 162,

- Land capability classes, 165,

Lowveld
- geomorphology, 10

- vegetation, 24,

"M' Set, 17,176,181,196,206,
- defined and described 76 - 78.
Maize, 128, 134

Mkiwane Terraces
-~ land capability 162

- scils, 161
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-~ vegetation, 161,

‘W' (Highveld) Set

- defined and described, 79 - 81

- genesis 206,

'"W' (Lowveld) Set, 161,

- defined and described

Ntshelani trough

- geology 158,
- land capability, 159
- soils, 158

- veqgetation, 159

YoV Bees 151 158157 o181 1818
—~ defined and described 83 - 85

Ophir lowlands

- ge&ology, 149
- geomorphology, 149
- soils, 149

- vegetation, 151,

'Pt Set, 181,
- defined and described 86 - gg

Paleoclimate, 12,

Parent material,

Pasture
- dryland, 128
=W rrdgated, w130,

Physiography, 1 - 2

Pincapples, 128

Pre~cambrian 3 - 5.

'Q' (Highveld) Set, 181,
- defined and described, 89 - 92
'Q' (Lowveld) Set
~ defined and described 97 -~ 93,
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'R* Set, 150, 160, 181

- defined and described 94 - 96,

Rainfall

- Mankaiane, 195

- Manzini, 195

- Mdutshane 174,195
~ Mpisi 174,

- DNhlangano, 195

~ Wisselrode 148

Ralcc RIS OB 57

's' (HIghveld) Set, 176,
- defined and described, 97 ~ 99

1

's* (Lowveld) Set, 150,
- defined and described 100 - 102
~ problems, 159

Slope, 134

Soils,
- analytical methods, 30 -~ 31

- classification 26-30

- Cislebombo Ridges 160

- FEastern Middleveld 180

~ Penrdcpete, - 150,175,176,178,180,181,194
- Middleveld Transition Zone, 180
~ Mkiwvane Terraces, 161

~ Ntshelani Trough 158

- Ophir Lowlands 149

- Opedogenesis, 150, 153,155,206

-~ problems, 159

~ Siphofaneni 205

- Stratford Heights 157

— Tamboti Rises 153,

~ Upper Ngwempisi 196

- Vikisijula Hills 151,

- Western Middleveld 176-179

Soil Series

- daescription and definitions 33-123
- ratings 131,

Soil Set
-~ defined 27
Soil Syrvey

- methods 141
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Siphofaneni
- gcomorphology 204
-~ land capability 208

- soils, 205
- vegetation 205

Solodized Solonetz, 153-155
Sorghum, 128

Sl EEELES

- defined, 27, 176,

Stonelines, 64-66, 196, 197,
Stratform Heights

- geology 157

- geomorphology 157

-~ soils, 157
- vegetation 157

Sugarcane, 130

'7Tt  (Highveld) Set
~ defined and described 103-105

t7t  (Lowveld) Set

~ defined and described 106-108

Tambuti Rises

- geology, 152

- geomorphology 152
~ land capability 156
- soils, 153,

vegetation, 156

UG By 27
- defined and described 108,
Upper Middleveld,

- geomorphology, 9-10

- vegetation 21
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Upper Ngwempisi Survey Area

- geology, 189-192

- geomorphology, {92
- 1land capability 199
- soils, 196

- vegetation 195-196

Usutu Basin

- geology, 3-7
- geomorphology, 8

- physiographic regions 1-2

AR B Slee A e e eI
- defined and described, 109-111

Vegetation,

- Cislebombo Ridges, 160
- [Eastern Middleveld 182,
~ Highveld, 20
- Lowveld, 23
- Mkiwane Terraces, 161,
~ Middlevelgd, 21
- Ntshelani Trough 159
-~ Ophir Lowlands 151
- Siphofaneni 205

- = Stratford Heights, 158

Vikisijulu Hills,
~ geology, 151,
- land capability 152,

- vegetation 152,

WY Set, 146,161,173,193

- defined and described 112-114

U e

- defined and described 115

'yr Set, 159
- defined and described 159

1Z' (Highveld) Set, 27, 206
- defined and described 119-120
'Z' (Lowveld) Set, 149,150,153-154,155
- defined and described 121-123,
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FIGURE 6 (a)
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FIGURE 5 (a)
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