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PART I:; GENERAL

Introduction

The soil survey of Wenchi Agricultural Station
was commenced on 6th January, 1958, and completed on L4th
FPebruary, 1958, Its purpose was to-examine and classify
the soils of the station and correlate them with soils
also developed over Upper Voltalan sandstones in areas
already examined in northwest Ashanti, Gonja and South
Mamprusi.

The day-to-day progress of the survey was under
the supervision of Mr, J.T. Ama, Assistant Soil Survey
Officer Grade II, with one Assistant Soil Survey Officer,
Grade II, three Leading Field Assistants and two Soil
Grinders to assist, The survey was under the general
charge of Mr. A.R. Stobbs, Soil Survey Officer.

Wenchi 1ies in northwest Ashanti in latitude
070 L4Y' N and longitude 02° O7'W, some 95 miles north-
north-west of Kumasi. The station lies about 2 miles
beyond Wenchi town centre on the east side of the road
to Bamboil _and encloses an area of some 900 acres in an
irregular but roughly square shape (See Map 1).

The methods of survey used were those normal for
a Semi-detailed survey, modified slightly to accord with
the conditions on the station. Traverses were cut 10
chains apart and sampled at 5-chain intervals. Intermediate
chegk lines were recorded as necessary. A total of 338
chisel holes and fourteen profile pits were dug and 1,418
chains of traverse line were cut.

Climate

Wenchi lies just within the northern limit of the
equatorial climatic zone with its twin rainfall maxima.
There are well defined rainfall peaks in May-~June and
September~October with the main dry season usually commen-
cing about mid-November and lasting to latg M#&rch. As is
to be expected from the location of Wenchi near the limits
of this climatic zone there are rather wide variations
within the general pattern. Table 1, p.2, listing the
rainfall for the three successive years 1954-~56 clearly
indicates this., The dry months of November to February,



1954
1955

1956

34-year
Average

TABLE 1

WENCHI
Jan. Feb. Mar. Apr. May June | July | Aug. | Sept. Oct. Nov. Dec. Total
"0.20 | 1.98{ 3.99 ) 6.13 ]| 7.12| 6.19 | 7.15 | 0.96] 6.34 | 13.59 | 2.20 | 0.04 | 55.89
0.24 | 2.93| 5.68 | L4.30 | 9.05{ 11.29 | 6.35 | 0.78| 6.93 | 6.4 L4.61 1.69 | 59.96
0.01 3.19 | 2.34 | L.98 | 8.31 3.45 1.20 | 1.011]1 6.08 | 5.20 2.22 | 1.90 39.89
0.27 | 1.77| 3.LO | 5.74 6.97| 8.29 | 3.72 | 2.61) 7.90 | 8.96 3.214 { 0.67 | 53.48

Monthly emd average rainfall for Wenchi ror 1954-56s Obtained from British West African Meteo-

rological Services.

Monthly summary of rginfall ipn the Gold Goast. 1954-56.




TABLE 2

STATION AND DRY SEASON WET SEASON No.of

HEIGHT IN FEET Nov. | Dec. | Jan. |Feb. | Mar. || Apr. | May | June| July | Aug. | Sept.] Oct. | yveang
Absolute 91 93 100 97 97 96 oL 89 88 88 89 89

Maximm

Mean 86.9 | 86.8 91.4/91.1| 89.9§ 89.4| 87.5| 83.4) 81.1 | 80.6| 83.4 | 85.0

WENGCHI L
Mean |69.4]|67.5 | 67.8{70.3{ 71.4§f 70.5|70.3|69.5|68.6|68.3]| €9.0 | 68.8
Absolute | 64 56 57 59 66 l 65 66 65 65 64 65 64

Mean and gbsolute monthly temperature in °F for Wenchi. Obtained from B, .A. Meteorologic " Services. Gold Coast

Montnly weather reRornt.

4
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TABLE _3

STATION AND DRY SEASON WET SEASON No of
- Hour — Years
HEIGHT IN FEET Nov. Dec. Jan. Feb, | Mar. Apr, May June | July | Aug. Sept. Oct.
0900} 89.0} 85.0| 84.5| 82.3| 80.2 84.0 | 95.8 | 89.3 | 89.5 1 88.5 | 90.8 | 90.5
WENCHTI = ' '
1115 1500 } 63.0 | 50.0 | 2.0 | us.8158.8 § s58.8 | 65.0 | 71.5 | 72.8 | 72.23] 72.5 | 69.8 4
2100 { 88.8 | 83.0 | 71.8 | 67.8]75.8 82,8 i 88.3 | 92.0 { 91.8 } 91.5 | 92.8 92.5

Mean monthly relative humidity at 0900, 1500 and 2100 hours for Wenchi.

Obtaired from B.W.A, Meteorological services.
Gold Coast Monthly weather report. 1953-56.
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and August, and the rainy months of March, April, May

and September show the greatest consistency; June, July

and October are very variable. The ycars 1955 and 1956,

as it happens, represent nearly the upper and lower limits
of recorded annual rainfall at Wenchi so that, although

the seasonal distribution pattern may remain fairly constant,
wide annual fluctuations in total rainfall arc quite common.

The temperature distribution is nmmuch more con-
stant, although the dry season reflects the proximity of
the tropical savanna climatic regime in the more pronounced
peak in January, February and March, and the marked abso-
lute minimum temperatures recorded during the principal
harmattan months of December and January (Table 2, p.3).

It is also during these latter months that the relative

humidity is at its lowest throughout the day. During the
rainy season from June to October it remains uniformly

high (Table o p.u). No information on evaporation or
evapo-transpiration rates is available, but rates will
obviously be higher over the grassland-covered uplands than

in the forested wvalleys.

Geology
The station is sited on Upper Voltaian sandstones

almost at the western boundary of the formation. These
comprise an unknown thickness of horizontally-bedded, cream
and white, feldspathic sandstones. Intermixed with this
appear to be some bands of shale, one in particular being
found near the spring providing the station water supply.

Topograph

The station is sited in moderately undulating
country providing adequate subgurface drainage-so that,
epart from the bottom soils immediately adjacent to stream
beds, only occasional small areas of soils are ever flooded
or waterlogged. The countryside here is not so dissected
and steeply undulating as is usually the case in areas of
upper Voltaian sandstones at altitudes of 1,000 feet and
over (the highest point on the station is about 1,080 feet)
consequently rock outcrops characteristic of similar areas
elsewhere are here absent. There is one convex summit
within the boundaries in the northwest corner, but on the
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southwest and southern boundaries the land continues to
rise outside the station limits. Hence the general fall

of the land is from the higher west side to the river along
the east side.

The small river Subin runs from south to north
just inside the eastern boundary of the station in a small

flat floodplain averaging about 10 chains in width. There
are two small left-bank tributaries to this river within

the station, both of which run in gulleys (See Map 1).

Water resources

The main source of water supply is from a
rermanent spring in the bed of the Bede stream near to

' the station office. Water is pumped from here to various

points among the station buildings. Apart from this source,
the Subin is a permanent stresm, whilst within the Subin's
floodplain are a number of small oxbows and bonds vhich
probably retain water throughout the‘dry season. The
majority of the soils being relatively light-textured,
subsurface water resources in the soils during the dry
gseason depend very markedly upon variations in the intensity
and duration of this season. At the time of the survey,

in a dry season with much more rain than usual, all profiles
examined clearly retained moisture within a few inches of

the surface,

Vegetation, and T.and Use

The station is sited in an area of derived
savanna, with secondary fringing forest and thicket in the
valleys. Whilst this is still the broad picture of the
station, its care under proper management practices with
control of burning and grazing over a period of years has
led to certain modifications, especially among the grasses.

. Apart from the areas under cultivation, practically
the whole of the upland parts of the station are covered
by open tall grassland with scattered emergent trees and
occasional to frequent stunted shrub-trees. The grassland
is almost everywhere dominated by JImperata dylinds+ioa (L.)
Beauv. in association with various other grasses which may
very locally be more numerous than I, oylindrida but which
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do not have the same ubiguity. The most important of these
grasses are: Andropogon gayanus Kunth var. bisquamulatus
Hack, var. ergyrophnees Staph and var. genuinus Hack.;
Beckeropsigs uniseta K. Schum.; and Panicum maximun Jacq.
Another conspicuous element of the grassland complex is the
very distinct zone wholly dominated by Pennisétum purpureun
Schumach. between the savanna vegetation of the upland areas
and the forest-thicket vegetation of the valley bottom,

It is interesting to note that Michelmore (1939),
writing of the Belgian Congo grassland, classifies the
areas of Imperata cylindrica -(L ) Beauv. var africana (anderss)
C.E. Hubbard, Panicum maximum ang Pennisetum purpureum gg
secondary grassland formed by destruction of equatorial forest,
Imperata being especially typical of such areas since it is
readily responsive to the moister soil conditions charac-~
teristic of the higher rainfall associated with former
forest regions.

In that part of the station under cultivation in the
west~centre, increasing numbers of short grasses are strongly
establishing themselves along the roadsides and in the most
heavily grazed fields. Eragrostis citiaris (L.) R.Br.,
Bleusine indica (1.) Gaertn., Digitaria horisontalis Willd.,
Chilorts pilosa schum., together with sedges, appear to be
establishing themselves at the expense of I. ocwylirdrioca.

Secondary fringing forest occupies the narrow flood-
plain of the Subin stream, and 1s flanked on either side by a
belt of thicket. The fringing forest occurs solely ovér

3~-atoreyed arrangement of the moist semi-~deciduous rain

forest. Rmergents are compsratively rare - Erythropsis
barteri Ridley sgn., for Hildegardia barteri (Mast.) Kostcrm,

Qota gigantca A. Chev. var gladbreascend prenan & Keay, Celba pen-
tandra (L.) Goertn. and Bombax buonoposensé Beauv. are most
notable, The shrubby layer is thickly developed, and in the
open spaces bordering the stream, grasges are well established.
Vegetation and land use have been illustrated in map 2.

List of sptcies found in the three major-vcgetation

units of <forest, thicket and grassland are given in tables
4, 5 and 6, pp. 8-10.

Soils

_ All the upland soils on thc station are developcd
from Voltaian sandstone. They occupy the wholc of the
station with the exception of a narrow belt of alluvial



(r! = rare

(o} = occantannl)
() « frequent
(v.f) = wvery frequent
(d} « dominant

IABLE 4

FriuGsngs FORE ST

TREES

SHRVUBS

HERDS

casfag8ES

EryuUuopnis borter! () Ridley 8gn, for Hildegarclio bartery
(rast,) Xostarm,

Colo gleantea A, Chev, ver glabrescens (r) Brcnan & Keay
sterygota mocrocarve (f) K, Schun,

Cecibs pentandro (v.f) (L.) Gaertn,

Bambax buanopozense (f) Beauv.

Turrocantws vignes (o) Nutch & J. M. Dalz, (8en, (or L.olcoiconus)

Piptodenia ofrieena (r) lioek, f, (Spn, for P ofriconum)
Disceglyprema caloncura (rl {(Pex) Proin

Anticris atricano (v.f) Engl,

Ricinodendron heuwdeloti! (f) (Boill,) Plerre ex Pax
+1bizia colanthifolia (v.r) (8chum,) W.F, Wight
Albizla zyeie (v.r) (OC.) J.F. .lcbr,
Albizia ferruginen (r) (Cuill, & Parr.) Bendh.
Albizie ¢laberrima (r) Bentt.

Diateocnanthus benthacianus (rr) Batll,
Teroinalia suoarba (rl Engl, & Diels
Pavudngpondias oicrocarpa (f) (A. Rich,) Engl,
Poenro xanthoxyloides (r) Lem,

“ycnenuwg aneclenzis (o) (Welw.) Warb,
Diolium guinocnac (r) Willd,

Triplochiton scleroxylon (o] K. Schm,
fpathodos campanulata (4) Becuv,

Puntumio elaatica (o) (Prouss) stapf
Chlorophorn exelsa (o) (Walrm.) Benth,
Sterculia trogocanthn lv.r) Lindl,

Trichllfo latena (v.f) A. Chov,

Cargpa procare (f) DC,

Cela nillenif (r) K. Bchun,

Uopaco heudeleti) (v.f) Balll,

Worus oesosyeic (o) Buatr,

Hocorangs hurocfalio (r) Betlle

Cola nitida (r) (vent.) Schett & €n

pridelio micranths (r) {Hodhat.) Baill,

Ficus osperifolio (v.r) Miq.

Celtis nildbroed!i (o) Engd.

Ficus oltissime (v.r)

Lecaniocliscus cupenloides (f) flanch,

ex Benth,
¥onodaro myTistica (f) (Goertn,) Dunal

Aldophylus ofricanus (r) p,de Beouv,

1.lchomed cordgifolia (v,.r) (8chun, & Thonn,) 11311
Arg,
Acacia pemata (v.f) (L.) Willd,

Corcestis afzeli{ (o) 8chott.
Thaudatococcus daniellll (d) Benth,

Culeacia angolensis (v.f) Haln,
Harantochloa flaxuosa (d) Huleh,
falisow hirsuta (v.f) K, Scham,
costus afer (v,f) Ker.

Centotheee lappaceo (o) (L.) Desv,
8treptogyne gerontogee (r) Beouv,

fagpoluc conjugetun (r) Berg,
AxonoDUus: ¢omressus (r) ?. Beouv,

Deamodjum sdscendens (f) (Bw.) DC.
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(v.f) = very frequent - ;
( dl = docinent B, L
TREES SHRUBS AERBS GCRASBES

Ricinodendron heucelotty (v.r)

Albizio z2ygle (v.r)

£1bizio ecdianthitfclie (v.f)
Anthocleistc nodbilis {r) ¢. Do
?seudospondiaz microcsrpe (v.r}
Centhim gladriflono (o) Hiemn.
hcys senegalensls (o) (Desv.) 4. Juss,
Erythropsts barter! (f)

Colc aillentt ()

Antiaris africent {v.f)

tondorg FyTistica (f)

Sterculie tregacantha (v,f)

carnpe procera {v.t)

Sterculia tweentosa (o) Cuill & Perr.
Horus oesozygle (o)

Spathodec compauilata (d)

P pa— (A |

Leceniodiscus cuppnioides (f)
Alloghylus efricanus (v.f)
Cnestis ferruginea () O©C.
?hyllanthws florftundus (o) Muell, Arg,

Trichilia heugelotiy (f.-o) ?lench. ex Oliv.

Voacango africena (o) Stogf.
Dalberglells welwitschil (v.f) Bek.f,
Rzwol1i0 vositorio (f)  Afz,
Alchornea cordifolia (d)

Ryrianthus arboreus (v.f) ?, Beeuv,

Else{s guineensts (d} Jecq.

Trefo guineensjis {v.f) (Sch=, & Thonn,)
ficelha

griger<n cenadensis (Lim,)

HyPoplryn jud brewntemd (d) K. Schuc.
hspiliz lacifolic (v.f) Oliv, & lilemn
Clerodenaran cepitaun (v,.f) e, & Thotm,
Urena lobate (v.f) L.

8ol torn (o) Ewartz

Wedelis africens (o) Beaw,

Cosctus afer (v.f)

Pelisots hirsucs (v.f)

Afrecaan scepunn (d) X, scho.
Blainwillea prieuriens (dl O,

Peaullinie pinnate (v.f) L.

Desoodiua lestocapym () [IC.
Cardiosperax halicecetas (0) L.

Hotandrp guineensis (v.f) 4. OC.

grigetan canadensis {v.f} (Linn.)

B1lleris lecifolia (r) (lLa=.) H. Welt.
Caxelins nudiflorz (v.f) Lino.

Agers D conyzoidcs (v.t} L.

Digitaria horizontalss.
AXDODOS cXPTESSUS . BRZU?.
Psendnchinoleenn polystecds (E,B.K.)

Wille,




(r) = rare 10 e
{0} = occasional .
(f) o frequent
(v.f) = very frequent T
(d) « dminant TABLE.S§
Lalili sl
TREES SRRUDS

MERBS

GRASSES

Spathodos cacpanulata (d)
Alblsia zygia (f.-0)

ficus cspertfolla (f.-o)
Blighla sapida (r) Xonig
Spondias zonbin (r) Linn,
Sterculia tregacanths (o)
Parkic filiceidea (d) Helw,

Vitex clenkomski] (d) Kotschy & PeyT.

Anogelssua lelocarpus (f) (pC.) Guill. &

rerr,

Bywenocardia acide (v.f) Tul,
Terninalla sokodensis (v.f.) Engl.
Burkea africans (f) Nook.
Lennoa acida (o} 4. Rich.

Celba pentondrs (v.f)

Cussonla longissina {v.f,) Rutch, & J.H, Delg,
Allophylus africanus (v.f.)
Treaa guineensis (v.f.~d)
Crossopteryx febrifuga (d) Benth,
Anticespa venosw (f) Tul,
Flcus gnabhslocarpa (d) (M1g.) Stewt. ex A, Rich
Sarcoceplclus esculentus (d) Afzelius
Dalbergiella welmitschit (v.f.) Bak, [.
Clerodondron capitaud () Sem. & Thonn.
Fluggea virosa (o) Balll.

Lophirs alats (v.r) Banks ex Gaoerw., f.

Afranmas scepm (d)

Aspilia latifolla (o) Ollv, &
Hiemrn,

Erigeron canadensis (v.f.—d)
Ageratun coryroides (v.f.-d)

Urena lodata (v.r)

loporata cylindrica {(v.d.) (L.) Beauv. var, africans

(Anderss.) C.E. Audbarg,

An@ropogons gayanus Xunth var, bisquelscus
argyrophoes (d) stapf.

Adropogen tecton® (r) Scme,
Beckeropsis uniseta (v.f) K. Sclee,
Pandous oaxi{am (v.f) Jaocq.
Hyparthenda rufa (r.-o) Stapf
Penmnisctun purpwrew (f) Sebammch,

rennisetuo polystzehyon (f.-o} Semlt,

Back vxr,




noils in the flcodplnin bordering thc Bubin strcam nesr

tho eastern voundrory., Tie noils all velong to the Qﬁmcnqo-
Axumpdnn/Tanoso Compoind Azcnrintion of the Upper Tasno
Bacin (Radwonoki, 1956) ana comprisc three distinctive groups
of closely rolated scils: a 8imple Accociation of Yiepchd
ond Tochiman eyrics dcveloped over s gencrally friacle

layor of ironpen which i3 iteelf foruing from the ferruging-
tion of Aocompocing sandutconn beds gt & relatively sgnallow
depth; downslope occurs a simple avsocistion of Damorngo ond
Marmipd perlop dcveloped in local colluviael 4rift; in the
valloy bettcm occurs Chixriwero-Tanoso elluvial crnrnlez,

Thc ghallownees of thc Boil dcpth owvarlying thnc
ironpan horizon is the chief egrirultural limitation in thnc
eumit eoils, cspeciclly in Fgngchi geries which hes less than
12 inches of concretionary soil matorial overlying solid
ironpan. 1In uppoarance amd tcrzture, the profllcs bcor a
cloec resomblence Yo the Fengari-Buam— Bapkids gcries which
fform a 3implc Association over Voltaian eandstonce in the
Camboga and Damongo ercas, and which heve tecn identificd
with the younger ¢of the two peneplain surfaces in these

placcs. XHo Buch gcecomnrphologicel corrclation hge becn
poceiwlc about ¥Wenchi, however, and the occurronce of iron-
pun soile strotching from the summits to the lower slopce,
with ironpan of a frosch and immaturc typc, suggoets that
they b%clong to a subscquont crosion cyclc.

Damongo end puruga gerigg as identified ot

v"erecni have a mach more reetricted range of charectcristics
than a3oile of the samc name idontificd during the Upccr
Tano Basin survcy end the Damongo grourdmut eurvey. Thie
ie due to the better understanding of savanna s8oils deve-
lopcd over Veltaien strata that hes sincc becn acquired

and ae ueed herc the profilcs arc dircctly comperedlc to
the ¥imi and Vambo ecricg rcepeetively as used in the Kasia
Basin and Holu-Kulpawn curvcys, They arc local coliuvial
arifts with sandy loam topsgoils paesing down into 2 zandy
clay sutsolil bctforc again passing into thc sandy loem of |
the parcnt matcriel. Damongo scrics is gonerally dcep,

and is & red, wcll-draincd soil. Murugl gericg 18 the
y¢llcw-brown to pale orange—~orcwn middle~to~lowcr slope
asgsoclats, Profilce occasionally inclidc some ferruginiced
councretiorary matcrial dcrived from adfacent Wenchi and




Techiman soils, but this is never very important quantita-
tively. It is a noteworthy fcature of soils developed
over Upper Voltaian sandstoncs, and their charactcristic
rolling topography under savanna vegetation, that true
middle and lowecr slope soils are relatively minor consti-
tuents of the pcdological scenery, and this also applies
at Wenchi. Murugs series as establishcd for the Voltaian
savanna ereas as & whole is a much more markedly yellow-

" brown soil with more conspicuous subsoil mottling than
is the casc at ¥enchi. For the most part, Murupma scries
at Wenchi is closer to Damongo scries than is the model
profile, being essentially a pale orange-brown tronsitional
soil, and only rarely developing any conspicuous mottling.
Thesc soils, because of their depth and texture are poten-
tially the vest on the station for cultivation. They have
a good rooting depth, arc easily tilled, and the application
of farmyard manure caen further improve their tilth. The
moisture relationships are good in the case of Damongo series,

but slightly less good in Murugu series.

Associatcd with the two upland associations are
two minor series. The morc extensive of these is Tampu
gcriecs, a colluvial infilling along drainage grooves. It
does not differ very grcatly from Nurugu serjies, save in
its morc definitely yellow-~brown colour, indicetive of a

degree of subsoil weterlogging in the rainy soason, and
its rather more clayey texture. A distinct variant was
encountered at one site in which the deep subsoil was
heavily mottlecd with soft rust-colourc¢d concrctions which
hardened somcwhat on exposurc thus forming an incipient
egroundwater laterite. The other is Jenscoso scries, & soil
very similar in appearance to Techiman serics, savce that,
as it occurs on a relatively flat saddle betwcen two low

summits where the drainage is reclatively impeded, the

topsoil is distinctly grecy, and the upper subsoil, with

abundant large nodular concretions of a kind characteristically
Yassociated with groundwatcr laterites, is of a ycllow-brown

instead of a reddish brown colour.

The bottom soils of the floodplain along the
Subin river comprise two serics. Chichiwerc scriecs 1is
found devclopecd in alluvial matcrial on levees. It is a
grey-yellow loos¢c sand or light loam. Its distribution at

Wenchi is in a series of small scattecrcd patches along the
present linc of the river, and also bounding various smell
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oxbows and cut-offs. It has thereforo bcen mappod
together with Tanogso serics as a complex. Tanoso scries
is a very fine sandy loem over greyish yellow sandy clay
which occupies the whole ¢f the flat floor of the flood-
plain and occupics over 20% of thc complex. The distribu-
tion of the soil series mentioned have been shown on map 3
and are systematically described bvelow.

PART II; SOIL SERIES DESCRIPTIONS

Wenchi series

This soil consists of a shallow, concretionary,
slightly humous topsoil over indurated ironpan within
12 inches of the surface. It is found in small but fairly
frequent patches in arcas dominated by soils of Techiman
scries, and seems localised on two sites: on the relatively
flat or gently convex surmits; and around the lower limits
of such areas where it seems thet thc ircnpan frequently
occurs closer to thec surface beforec it terminates in a
slight but noticeeble dbreak-of-slope, giving way to non-
corcretionary colluvial drifts.

Vienohi series is unsuiteble for agriculture,
and supports only grassland with scattcred stunted treecs.

A tvoical profile is dcscribed as follows:

Profile No,: WAS. 1
Site : Upper slopc, goently undulating
Vggetation : Open tall grassland

O to 3% inches Dark greyish browvn (10YR 3/2). Humous.
- Sandy light loem. Occasional to fre-
qucnt ferruginicad roeck trash and iron-
stone concretions. Very rare pan dbrash.
Frequent rootlets. Structurcless and
loose: pH 6.2

3% to 11 " Derk brown (10YR 3/2). Slightly humous.
Sandy light loam. Abundant ironstonc
concreticns and ferruginised rock dbrash.
Frcouent pieces and boulders of pan.

Rarc angulrr quartz grovel and small
stones. Occasional rootlcts. Structure-
lcss ond Ycosc: pH 6.0

11 to 30 o Massive ironp-n with fregucnt quartz
gravol and ironstonc coucretions: pH
not dectcrmined.
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30 to 34 inches Red (2.5YR 5/6). Sandy light loem.
Dominant ironstone concretions and
ferruginised rock trash. Occasional

quartz gravel and small stones. Rare
pan flakes. Rare traces of weathercd
rock. Structurcless. Compact: ©DH 5.2

3 to LL 4 Light red (2.5YR 6/6). Sandy light loam.
Abundant plecos and brash of fecrruginised
and slightly forruginised rock. Occa-
sional traces of weathcred sandstone,
Structureless. Slightly compact: pH 5.0

LYy to 61 " Readish yellow (5YR &/6). Mottled red
eand 1light red. Sandy light losm. Fre-
gquent pleces of incipient 1ironpan. Rare
ferruginiscd sandstone brash. Frequent
traces of weathered sandstore. Structuro-
less and slightly loose: pH 5.0

61 to 89 i Reddish yellow(SYR 7/6). Mottled pinkish
white and red. Loamy sand. Occasional
pileces of incipicent ironpan. Abundant
traces of weathered sandstone. Structure-
less. Loose: pH 5.0

89 to 96 " Decomposing sandstone. Rare pleces of
incipient ironpen. Structureless and
loose: pH 5.0

Moisture relationships.-~ Wenchi soills terd to be
waterlogged at the height of the reiny seeson tut become
very droughty during dry pecriods.

Cultivation charecteristics.- The shallow and

concretionary nature of the topsoil make these soils
unsuitable for cultivation.

Nutrient status.- Nutrient supplies are likely to
be contained entirely in the topsoil organic matter and
to be very low.

Techimen gerics

This 1s the dominant member of the Wenchi-
Techimen Simple Upland Association. Like Wenclki series
it 1s & reddish concretionary soil overlying ironpan, but
it differs from the former in that the ironpen horizon
is enccuntered only at dgpths groeater than 12 inches. It
is alsc less common to find the upper part of the ironpan
horizon forming a hard crust:; it typically tekes the form

of very compact but friable ferruginised sandstone brash
passing slowly downwards into ironstaincd wcethering sandstone.
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A typical profilc 1is descridbcd es followe:

Erofile lio, ¢ WAS.
Site : i1ddle to upper slope, gcntly unduloting
Vegzetaticn Opcn tall grassland with trees

O to 4 inches Dark rcddish groy. (5YR &/2). Humous.
Crumtly end porous. Fine sandy light
loem. Roarc ironstono cencretions, very
rare anguler quartz gravel, vcry frc-
quent rootlets: pH 5.8

L to 111 " Reddish brown. (5YR 4/3). Humous.
Structurelcss and porous, Finc sandy

light loam; occasional ironcstone concrc-
tion. Rarc to occasional ironpan bdbrash,
very raro small subangulaer quertz stoncs:

pﬂ 5014

11 to 23 2 Reddish bvrown.  (SYR LW/4). Structurelcss

and porcus. Sandy clay. Very frcquent
forruginised sandstone brash ard iron-
store concrctions plus slightly ferru-
giniscd rock trash; rare ironpen dbrash.
Rarc root fibres: pH 5.0

23 to 40 L Ycllowish rcd. (S5YR L/6). Structurcless

and pcrous, sandy light clay. Abundant

decomposing sazndstonc brash, fcrruginised

rock br-sh and ironstono ccncrections.
Very rarc¢ roct fivres: pH 6.0

40 to 53 u Yellowisk red (S5YR 5/6), porous and
structureless, sandy light clay. Very

abundant docorposing bresh of eandstonc,

occasional ironstone concretions and
ironpan brash. Occasional root fibres:
PH 5.0
Moisture rcletionships.- The soil is pcrmeoble
throughout despite the compactnecss of the par layer and
both oxternel cnd intcrnel drainage are gecod. The soils
dry out speclily in thc dry scason,

Cultivation characteristics.- This soil is the onc
which is most uscd on the station for cultivation.
Redwenski (1956), comacnting on the scrics in the Upper
Tano Basin, recomncnds its usc only for protectivc bclts
of vegetation. The concrutionary neture of the tcpsoil
and the proxiirity of tnc pan laycr to thc surface provide
adverse conditiens both feor mecheniscl tillage and root

growth, and as in licnchi scrics, thcre is alweys present
the danger of torsoll croesicn letding (o the irreversibilc

herdening of the pan leyer,
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fatrient ptatus.- The prcefile is moderately to
very acid in reactton throughout, the pH decrczeing
through the tcpacil end generaslly remeining stcedy through-
cut the subscll. Nutrients ere ccrcentrated in the topsoil
crgarnic metter. Reserves are likely to be low and nitrogen
ard phosprorus are likely to be markedly deficicnt for
satisfactory crop production.

JENSOSO rie

Triiia 18 e zincr soil serice closely rcleted to
Techiman srries. It occurs over an 11l drainéd ugplend
Bito in e 2adadle betwecen two rocunded hill crcsts.

The prcfilc censists ¢f about onc fecot of
reletively concrotlion-free, grey, fine sandy loem topsoil
gver e ferruginous htorizon developing in weethering sand-
gstone. Tne upper Lert of this ferruginous herizon — 18
to 30 irchees thick — ccnsists of irregularly-shecped
ferriginised sandstone fragments tightly packcd in a brewn,
fine eerdy cley meirix. Below this there is & zonc of
trigbtly mottiled, indursted weatherirsgz sandstone, \

4 typical profile ie decscribted as follows:

Profile No.: wAiS. s
gite g Middle selope, gently unduleting
Veaetciion : Close short gressiand emongst opon

tall grassland.

O to 7 Ainches Greyier brown. (1OYR 5/2). Humcus.
FPine sandy light loem. Very rere smell
ircnstone cencretions, Frequent root-
lects. B8lightly crumhly and porous:

pﬁ 501-‘

7 to 13 " prown (10YR 5/3). B8lightly humous.
Pine sendy clsy. Occasional ironstone
concretions. Very rare ferrugifhised
rcck bresh, Qocasslional rootlets.
Structurecless and slightly firm: pH 5.2

13 to 20 n Brown (7.5YR 5/4). Pine s2ndy cliy.
Very freguent ironstenc concrctions and
ferrugintised reck Wwrash. Very rare
ircnpen fraegments enmd slightly ironstaired
sacdgtone brach. Rare rootlets. Struc-
tareleess cid compact: pH 5.2

v Reddish »rown (57B %/L). Sendy clay.
Atundant amsll and large ironstone
cancretions and forruginiscd rock brash.
Rare ironpen fregmentd. Very rare quertz
g aval end eandstonc brgsh., Rare rootlcts.
Structureless. Slightly compact: ~pH 5,2

no
)
*
Q

M
(]
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30 t0 42 Ainchos Roddish browr. (5YR S/L4). Bendy light
loam. Vory aburdant ironctune concretions
and f'orruginisod rock trauk. Very raro
snndntono tragh and gquartz ¢ravel. Veory
rero trncen of dccomposvd c-ndetone,
8tructuroloss. 8lightly locvou: pH 5.0

42 to 58 ! Reddiah yollow (7.5YR 7/f) and yollow
(2.5YR 8/€) mcttlod rod (2.5YR 5/6).
Sandy light lcam. Very frequont i-on-
utno concrotions and ferruginisod rock
Yrash. Raro piocce of ironutaincd deocom-
posing occndotono. S8tructuruvloass and
induretod: pH 5.0

58 to 72 u Roddieh yollow (7.57R 7/6) end yollow
(2.5YR 8/6) mottled red (2.5YR S/6).
8andy light loem, Occeeional ironstono
concerctions. Trnces of decomposcd eand-
stonc. Structurolces end slightly
indursted: pH 5.0

72+ " Dccompoeing sondetone, 8tructurcless
and slightly lcogo: pH 5.0

Moisture rolaticpghipg.- Thie soil is watorlogged

in the rainy aocason, and thc subsurface drainogo ie clow,

Cultivation charccterioticp.- The soils are little

suited to cropping in comperison with othcr soils on the
station. Tho depth of soil adove the concrotionary
horizon ia shallow (usually a foot or loes), end the
moisturoc relationshipe aro unsuitablc for most crops,
thouzh upland rice ie a poesidility,

Nutriont statug.- The roaction is very acid
throughout the profilc, but othcrwioe tho nutrient stotus
ic 1ikoly to be very similar to that of Tcchiman scrios.

Dojnongo rio

This 801l is a local colluvial drift dorived
from Upper Voltaian sandestono ond dovelopod on gentle
piedmont elopos betwaen the eummits and lower slopés. On
tho Agricultural Station at Yicnchl it is eccond only to
Tcghimgn ecrice in areal oxtent. It normally overlics
relatively littlc weathored ssndstono at depths botween
3 and 12 fcot, but thoro moy Yo a zono of soft weathercd
rock abovo unweathcred bodrock and sometimes thore is a
stono-1line of ironstone ccncrotione ncar the basc of tho
prcfile,
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The profile normally consists of about one foot
of brown sandy loam topsoil over a subsoil of variable
depth the upper pert of which characteristically has a

heavier texture — usually light clay or clay — then the
lower part.

A typical profile is Aescribed below:

Profile No.: WAS 4.

Site : Middle slope, gently undulating
Vegetation : Open tall grassland with scattered trees.

O to 3 inches Dark reddish grey (S5YR &4/2). Humous.
Fine sandy light loam. Abundant root-
lets. Slightly crumbly. Loose: pH 6.0

Zto1h M Reddish trown (5YR 4/3). Pine sandy
light loam. Occasional rootlets.
Structureless. Porous: pH 5.6

14 to 29 » Reddish brown (2.5YR 4/4). Fine sandy
light clsy. Reare minute ironstone
concretions. Rare rootlets. Structure-
leng., Porous: pH 5.0

21 to 29 " Red (2.5YR 4/6). Fine sandy light
loam. Rare rootlets. Structureless.
Slightly firm: pH 5.0

29 to 40 " Red (2.5YR 4/6). Fine sandy light loam.
Structureless. Firm: pH 5.0

40 to 51 4 Red (2.5YR L4/6). Fine sandy light loan.
Structureless. Firm: pH 5.2

51 to 64 “ Red (2.5YR 4/6). Fine sandy light loam.

Structureless. Firm: pH 5.4

6y to 77 Red (2,5YR L/6). Fine sandy light loam.
Structureless. Firm: pH 5,2

77 to 92 " Red (2.5YR L4/6). Fine sandy light loam.
Structureless. Firm: PH 5.4

Moisture relationships.- Peth internal and external
drainage are gcod. The s80ils become droughty in the topsoil

during dry spells but apparently retain moisture satisfac-
torily in the subsoil,

Cultivation chaoracteristics.~ Uniformity of depth
end texture, the gently undulating relief and the porosity
of the sandy soil comtiine to make this an attractive soil
for agriculture. It lends itself readily tw mechanised
agriculture being witl.out rock outcrops or stones in the
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profilo; tho rooting qualitios aro gaod, end the tilth
and nutricnt status ol tho soil con bc c¢osily inmprovod
by the application of farmyard and artificisl manurcs.

latricnt statug, - Topgoile sro olightly acid in
roaction but tho subscil ias vcry or highly acid. LKutrient
rcgorves arc likcly to bc low and nitrogen ond phosphorus
arc likcly to necd adding for satisfactory croy yroduction.
The addition of organic mattcr, particulsrly ferryard manure,
is desiratle on these soils.

Prnscg. - 4 thickct phase has been recogniocd whore
thc soil occurs under thickct verotation. Tho diffcerent
vecgetsticn lcads to an inercasc in humms and to 2 better
crumt etructure in the topsoil.

Muruzu scrics

This is the slightly lcss wcll drained acsociate
of Damongo s¢rios occurring on the middlc to lower slopos
of tho gently undulating topograpny over the parcnt sand-
etoncs from which it is dcrivecd. It is @ brown to ycllove
brown non-concrctionery colluvial drift and thc typrical
profilc consists of about two foct of grey=brown or ycllowe
brown sandy loam over >3-4 fcct of brown sandy clay, which
in turn is underlain by a variable depth of ycllow=brown
heavy loam beccoming increcasingly mottled grey with depth.

A typical profile frem wWenchi 1g dcecribed as
follows:

Profile MNo.: WAS. 12.
Site 3 Middle slope, gently undulating

Ycictation - Thicket.

O to 4 Ainches Pinkish grey (7.5YR €/2). Humous.
Finc sendy light loam with very
frcquent rootlcts. Slightly crumbly.

Loosc: pl 5.6

4 to 4 L Very palo vrown (10YR 7/3). Pine
candy light loem with occasional
rcotletg, Structurcless. Porous:

phi 5.0

4 to 23 " Kkoddieh yellow (7.5YR £&/6). Fino
sandy clay with rarc roctlcets.
Structurcless. Slightly compact: pE 4.6




25 to 36 inchos Strong brown (7.5YR 5/6). Pinc sendy
clay with rare rootlets. Structurcless.
Blightly compect: pE 4.8

36 to 50 i Strong brown (7.5YR 5/8). Fine sandy
light clay. Structurelcss. Firm: pH 4.8
50 to 66 " Reddish yellow (7.5YR &/6). Sandy hcevy

loam. Structurelcss. Firm: pi L.8

66 to 73 . Rcddish ycllow (7.5YR €/€6). Sandy hecavy
loem. Structurcless, pPirm: pH 4.8+

73 to 8y M Reddish ycllow (7.S5YR 7/6). Sandy heavy
loam. Structurcless. Pirm: pi 4.6

Modsture rclationghips.- The duller colour of Murugu
gérics as compared with th¢ red of Damongo scrics indicates
its rolatively slower intcrnel drainsge. 3By virtuc of its
site Just above the floodplain, this soil rcceives e good
deal of moisture by lateral drainage from soils in higher
topographic sites and conscquently mcy be cxpected to
retain moisturc rathcer longer into the dry seeson then the

other upland soils.

Cultivation charactcristics.- Mudugu scrics is very
eimiler to Damongo serics in this respeet.

Nutrient gtatus.- The reaction is mederately acid
in the topsoil and highly acid in the subsocil. HNutrient
rcscerves arc likely to d¢c low snd nitrogen and phosphorus,
together with crganic matter, are likcly to nced supplcment-
ing for successful crep production.

Phaacs.~ 4 thicket phase has been rccognised for
Murugu scries wnich differs from the normal phase only in
having a slightly morc humous topsoil with a better crumb
structure. At Wenchi, in fact, much of the arce occupied
by this scrics is under thicket.

Toampu scrics

This 1s a dccp sandy soil dcrived from cdjacent
slopcs by colluvial slopecwash and found in minor drainasge
grooves. Its arcal extent is never very grcat, but it
occasionally has importance whcen it is bdest developed in
well defined grooves reescmbling the ‘fedame' of Nigeria,
for in such circumstances it is potentiglly a useful ricc

soil.
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A typical description is as follows:

Prefilec NQ. : WAS., 3

Site : Lower slopc, gantly undulating (dreinage
groove)

Ycgetotion : Open tall grassland.

O to 3 inches Orcy-brown (10¥R 5/2). Humous. Fine
sendy light loam. Prcquent rootlets.
Structureless and loose: pH 5.8

3 to 1l " Rrown (10YR 5/3). Slightly humous.,
Finc sandy light loam. Occrsional
rcotlcts. Structureless and leosc:

pi 5.8

11 to 18 Brown (7.5YR 5/4). PFine sendy light
cley. Occassional vermicular channcls.
Structuroiess ond slightly firm: pH S.4

18 to 24 " Brown (7.5YR 5/4). Fine sandy light
clgy. Structureless and firm: pH 5.0

24 to 33 " Strong brown (7.5YR 5/6). Tinc sandy
light clay, Structurcless crnd firm:
™ 5.0
33 to 43 y Strong brown (7.5YR 5/6), stained ycllow {

(10YR 7/6). Pine sandy light loom
Structurelcss end firm: pH 5.0 |

43 to 60 il Reddish ycllow (7.5YR €/6), mottlcd
yellowish red (SYR 5/6). Pine sendy
light lo~m. Structurelesgs end firm:

p’-I5¢2

60 to 72 N Reddish ycllow, (7.5YR 6/6), mottled
yellcwish red (SYR 5/8). Fine scndy
light lomn with piecces of indurated carth.
Structurclcss and slightly compact: pH 5.2

Moisturc rolationships.- The surfacc ruli-~off end

subsurface drainagc from adjoining soils collects in the
velleys occupied by this scries beforc draining to thce
streams and rivcre. Conscquently it is usually waterlogged
in the reiny sceson. At Wcnchi, howcver, the watgrlogging
appecers to be confined to the subsoil, amd the droeinage

to be s8lightly morc rapid than is normmal. This is
probably due to the soil being developed in ¢ groove with

a gradicnt stceper than is usually found sssocieted with

Tampu scries. i

Cultivetion charectgrisgticg.~- Thc soil is deep,
concretion-frce and porous, amd csn bc tilled easily.

Bunding would be required for ricc cultivsation,
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Nutriont status.- The soile hevc a moderatoly acid
topsoil and a highly acid subsoil. Nutricnt supplics
arc likoly to bc 8lightly hiphcr than in adjoining upland
soils, but nitrogon cond phosphoru& would still rcquiro
supplemcnting for gatisfactory crop production.

Verjentg.- Onc variant hes been noted. In this
thoro is an abrupt chango ¢t 21 inches to 8 mottlcd sub-
soil with ebundant incipient concrotions. On cxpogure
this horizon hardons rapidly to form sccpago ironpan.

8nogso sori

This is thc major member of tho floodplain soil
compicx. It is dcvcloped in transported alluviel perent
material composcd chicfly of finc send, but occasicnally
containing e consideorabvle proportion of silt., It is a
grey lcached sendy loom over mottlcd clay, occupying the
flat floor of thc floodplain.,

The following 1e ¢ typical description:

P_t:oi_'_ilq NO. H VJ;LSQ 11
Site : Bottom (floodplain)
Vogetetion Cocoa.

O to 2 irgchos Greyish brown (10YR 5/2), Humous,
Silty~-finc sendy light loam with very
frcqucnt rootlets, Crumbly and porous:
pli 5.0

2¢ S 7 W Light brownish grcy (10YR §/2). Silty-
finc sandy light clay with occasional
rootlots. Structurclcss and slightly
porous: pH 4,6

7 to 16 " Light grey (10YR 7/2). Silty-finc
gandy clay. Structurcloss and slightly
firm: w u.o 6

16 to 24 " Light brownish groy (10YR &/2). Silty-

finc sendy clay with very rerc iron-
stono concrections. Structurelcss and
firm: PpH L.6

2 to L2 " Light ycllowish brown (10YR 6/4), mottled
rod (2.5YR 5/6) and rcddish ycllow
(7.5YR 6/8). Fine sandy light clay with
rerc ironstonc concretiong. Structure-
loss and firm: pH 4.8

L2 to 68 ¢ Lijht grey, (10Y2 7/2), mottlcd brownish
ycilow (LOYR 6/6) and ycllowish rca (5YR
%8). Pinc sendy light clay. Structure-
lcss and firm: pH 4.8

(Watcrtavle oncountcred at 68 inchcs).
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tyro lgtionships.~ This 18 a pcrmectle soll,
but is watcrloggcd or rloodod in tho reiny scason Yy
virtuc of its topographic position. 1t rctains consldere-
blo subsoil moisturc throughout the dry soason.

Cultivation cheractcristics.- Thc 80il is carily
tillcd, but its problems for thc agriculturalist are
associatcd with poor dreinage. The cocoe grown on 1t is
largely infcrior in quality. The soilc could probabdbly
better be used for rice or vogotable production.

Nutricnt stztus.~ Tho profilo is very or highly acid

in reaction throughout, Rescrves of all nutricnts are
likcly to boe low and completc fertilizers would probably
be roquired for continuous crop production.

Chichiwgre series

This 1s & rclatively unimportant soil, forming
only @ semell proportion of the floodplain soil complex.
It is dovelopod in slluviel sands depositcd as discontinnous
patchus on lovecs sdjecent to the rivor coursc. The
profilc is composcd largoely of loost ycllow sand though
at & dcpth of sevcral fuet this mey bccome firmer end

slightly mottlcd,

The following is & typical dcscription:

Prcfilo Yic.; WAS. 6
Sito 5 Icvee
Vegetotion ¢ Thickect.

O to 3 Ainchop Groyieh brown. [Humous. Finc sandy
light loam. Frequent rootlects.

Structurelcss and loose: pR 4.6

3 to B8 » Very palo bvrown (10YR &/4). Pine sand.
Occasional rootlcts. Structurcless and

loosc: ©pH 4.4

8 to 14 I Very pale brown (10YR &/4). Fine send.
Very rare rootilcts. Structurelcss and

loosc: pil 4.4

14 to 26 J Very palo drown (10YR &/4). Pine esand,
Structurcless and loosc: pH 4.6

26 to 36 L Vory palc brown (10YR 7/4). Fine sand.
Structurelc¢ss and loose: pH 4.6

36 to 46 " Very pelc brown (Q0YR 7/4). Fine saend.
Rare small lumps of slightly ironstained
sandstonc. Structurcless and loose:

pi 4.8



46 to 55 2incheg Very pale brown (1O0YR &§/3), mottled
vellow (10YR &/6). Loamy {ine sand.
8tructurelcss and loose; pH 5.0

55 to 66 " Pale yellow (2.5YR7/4), mottled light
grey (10YR 7/2). loamy finc sand.
8tructurclcss and loose: PpH L.6

(Watertable encountered at 66 inches).

Moigture relgtionghips. - Becing largely loosc send,

this aoil ies well drained internally, but owing to its
site may be occasionally flooded in the rainy socason.
Moisture may be available throughout th¢ ary scason at
depths of 5 ft. or more.

Cultjvetion cheracteristics.- The loose sandy nature
of the soil gives it poor root-holding quelitics, and thc
altcrnetion of rainy season flooding followed by very
rapid drying posc problems for thc agriculturalist. The
gsoile would probably best bc used for hand-irrigated
vecgetarle production.

Iutrient egtatus,~ Though thorc is considerable humus
in the uprer tepsoil, the 801l as a whole is likely to be
very deficient in all nutricnts. It is highly to very
highly ecid in rcaction throughout the profile.

Rcfersnces

WICHEIMORE, A.P.G. 1335. Obeervations on Tropical
+Ifrican Grasslends. The Journal cf ccology,
VOI.XXVII. “0. 2' ppv 282"312.

RADWINSKI, S..i. 19%6. Report on thc Decteiled Prclimi-
nory soil survey of the Upper Tano Basin. Kumnasi,
Divisgion of .igriculturc, Soil & Land-~Usc Survey
Branclh (NS. )
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