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PART I ; GENERAL 

Introduction 

The soil survey of Wenchi Agricultural Station 
was commenced on 6th January, 1958, and completed on 4th 
February, 1958. Its purpose was to·examine and classify 

the soils of the station and correlate them with soils 
also developed over Upper Voltaian sandstones in areas 
already examined in northuest Ashanti, Gonja and South 
Mamprusi. 

The day-to-day progress of the survey was under 
the supervision of Mr. J.T. Arna, 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 north�est Ashanti in latitude 
07° 

44' N and longitude 02° 07'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 Bamboi.-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, Travers�s were cut 10 
chains apart· and sampled at 5-chain intervals. Intermediat.e. 
cheok 1ines 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-Nov�mber and lasting to lat���ifrch. 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 cl�arly 
indicates �his. The dry months of November to Feb�uary, 
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1954 

1955 

1956 

• 

34-year
Average 

Jan. Feb. Mar. Apr. 

· 0.20 1.98 3.99 6.13 

0.21 2.93 5.68 4.30 

0.01 3.19 2.34 4.98 

0.27 1. 77 3.40 5.71 

May June 

7.12 6.19 

9.05 11.29 

8.31 3.45 

6.97 8. 29

r 

TABLE 1 

WENCiiI 

July 

7.15 

6.35 

1.20 

3.72 

Aug. Sept. Oct. Nov. Dec. TOtaJ. 
-

0.96 6.34 13-59 2.20 0.04 55-89 

0.78 6.93 6 .. 14_ 4-61 1.69 59.96 

1.01 6.08 5.20 2.22 1.90 39.89 

2.61 7.90 8.96 3.21 0.67 53-48

Monthly �d average rainf'all f'or Wenchi for 1954-56. Obtained :fran British \Ves_t African Meteo­

rological Services. Monthly stunrn�ry of rainfall in tbe G-old Coast. 1954-56• 

I 

N 

I 



STATION AND 

HEIGHT IN FEET Nov. 

Absolute 91 
Maximum 

M ea n  86.9 
WENCH! 

M e an 69.4 

1 , 115 l.finimum 

Absolute 64 

TA}1LE 2 

DRY SEASON 

Dec. Jan. Feb. 

93 100 97 

86.8 91.4 91.1 

67.5 67.8 70.3 

56 57 59 

Mar. 

97 

89.9 

71.1 

66 

WET SEASON .No.of 
Apr. May June July Aug. Sept. Oct. Years

96 94 89 88 88 89 89 

89.4 87.5 83-4 81.1 80.6 83.4 85.0 
4 

. 
70.5 70.3 69.5 68.6 68.3 E9.0 68.8 

65 66 65 65 64 65 64 

Mean and absolute monthly temperature in °F for Wenchi. Obtained .from B.w.A. MeteorologicaiService�. Gold Coast 
Monthly weather report. 1953-56.
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TABLE 2. 

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 00.2 84.0 95.8 89.3 89.5 88. 5 90.8 90.5 

WEN· CHI 

1500 63.0 50.0 42.0 45.8 58.8 58.8 65.0 71. 5 72. 8 72. 23 72.5 69.8 1115 

2100 88.8 83. 0 71. 8 67.8 75.8 82.8 88.3 92.0 91. 8 91. 5 92.8 92.5 

Mean monthly relative humidity at 0900, 1500 and 2100 hours for Wenchi. Obtained from B. W.A. Meteorological� servic��s. 

Gold Cpa.st titoJ1�th1Y 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 Qctober are very variable. The years 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 are quite common. 

_The temperature distribution is much 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 1 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 3, p.4). No information on evaporation or 

evapo-transpiration rates is available, but rates will 
obviously be higher over the grassland-covered uplands �b.an

in the roreated valleys. 

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, fe"ldspathic sandstones. Intermixed with this 

appear to be some bands of shale, one in particular being 
found near the spring providing the station water supply. 

Topography 

The station is sited in moderately undulating 

country providing adequate subourf'ace drainage-so that, 

apart from the bottom soils immediately adjacent to stream 

beds, only occasional small areas of soils are eve·r 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 northuest 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 th hi h e g er 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 
permanent 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 stream, whilst within the Subin's 
floodplain are a number of small oxbows and ponds which 
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 
season depend very markedly upon variations in the intensity 
and duration of this season. At the time of the survey, 
1n a dry season with rrru.ch more rain than usual, all profiles 
examined clearly retained moisture within a few inches of 
the surf'ace. 

Vegetation, and Land Use 

�he station is sited in an area of derived 
aavanna, 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 Jmperata Oyttoortoa (L.) 
Beauv. in association with various other grasses which may 
very locally be more numerous than I •. _oyttTl6lr:ieJa. but which 

•
• 
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do not have the same ubiquity. The most important of these 
' 

grasses nre: Ana.ropogon ga,1,10.n:us Kunth var. btaqu.a.m.u.ta.tu.8 
Hack, var. a.rgyroph.aea Staph and var. �enutnus Hack,; 
Beckeropsts untseta. K. Schum.; and Pa.ntoum m,a,xtmwn Jacq. 

Another conspicuous element of the grassland complex is the 

very distinct zone wholly dominated by Penntaetum pu.rpureum

Schumach. between the savanna vegetation of the upland �reos 
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 Imperato. cuitndrtca. ·(L) Beauv. va.r a.frioa.na. (an&eraa)

o .. E. Hubbard, Pa.nioum 100,ximum and Pennisetum pur>pureum as
se·condary grassland formed by destruction of equatori!3l forest,
Imperato. being especially typical of such areas since it is
re.adily 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. Eraaroette ctita.r>ts (L.) R.Br., 

Eteu.stne tndtca, (L.) Gaertn. ,, Dtgttaria, hortsonta,Lta Willd.,
C�torts pt1osa. Schum., together with sedges, appear to be
establishing themselves at the expense of 1. oiil.indrtoa:., 

Secondary fringing forest occupies the narrow flood­
plain of the Subin stream, and is flanked on either side by a 
belt of thicket. The fringing forest occurs solely over 
soils of the Tanoso-Chichiwere complex and has the usual 
3-atoreyed arrangement of the moist semi-deciduous rain
forest. Emergents are compru:-atively rare - Eryt�ropata

ba,rtert Ridley sgn., for Httdega.rota, bartert (Maot,) Kootcr�, 

Oo 1,a, gtga,ntoa A. Chev. va:r g 1.a.bl"esoene :erennn & Keay, Oetba, pen­
ta.nil,ra, .(L • .) Goex-"tn. ruid Bom:baa:: buon.oposansa Beauv. are most 
notable. The shrubby layer is thickly developed, and in the 
open spaces bordering the stream, grasses are well established, 
Vegetation and land use have been illustrated in mRp 2. 

List of sp�cies found in the three major-vegetation 
units of fore�t, thicket and grassland are given in 'J:ables 
4, 5 and 6, pp. 8-10. 

Soils 

All the upland soils on the station are developed 
. . . 

from Voltaian sandstone. They occupy the whole of the 
station with the exception of a narrow belt of alluv1a1 
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Cclt>e pcntonoro (v .t) (L.) Ooertn. 110noc10ro �lotle<1 I r l (Goer\11, 1 Dll\ol
Bocl>ox bucnoPot.m .. (r) 84w. Allopl\ylus olrlellll,.. (r) P.cle Btouv.
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tlblzlo t><llonthltollo (v.r) (Schue>,) w.r. Wlfl/lt 
AlblZIO zy11la (v.f) (llC.) J.P. ,lfocbr. 
Alblzlo flrTU&lneo (r) (Guill, & Perr.) Btnth. 
Alblzlo �llll>errlllO ( r) BenUl. 
Din teuw, tllUa btnlhoal onu, ( r) Doll l, 
Temltldllo 4\ll)lrbft (r) Engl. & Ollla 
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PG&llro xanc.lloxYloldo, (r) Lea, 
i'�nenu.i. aneolt11al1 (ol (llllw.) Wert,, 
Ololl121 gulneense (r) W1114. 
TrJplochl ta\ ,seloroxy'lon (o) K. OchuD, 
SpatM<leo co.opanuloto (di Beouv. 
P&aitullO IWtlCO (o) (Pnuu) s�r 
Chlor01>hol"II IHlao (o) (Wlh,) Btnth. 
Bureulle1 tn,gaeont.l\() tv.f) LlnOl. 
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UOPl>co Mllcltletll (Y,f) Bclll, 
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110comn1111 huroorollo (r) Bolllo 
Col.4 nltldo (rJ (Vent,) Schoa. & &n 
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ce1,1, olldbroe<III (oJ &ngl. 
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cmcothoco 14PPOCtO (o) IL.) o. ... 
Arg, 
Accclo pematll (v.r> (L.I 111110. Streptogyne eoroncog04 (r) Btouv, 

coreeatla oru111 (o) &ehott. 
n,au:.c, toeocc,.. OM I e 1111 ( 0 l 8ffl Ill. 
CUlccclo ongoltn1la (v .r) Wtln. 
HOrcntochloo nuuosc (O) Huedl. 
rGllaoto ntr1uto (v.t) K, 8clUI. 
coat,.. oror (v,r) Ker. 

;>c,,paluc, conjue,o c.u, ( r) Berg. 
AxonOPIII c�rtnua ( r) P. Btouv. 
l>HDOCIIUD a&ctndffll (f) 181<.) CC. 
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ooila in the flvodplo1n bor4or1ng the 8ub1n 6troam ooar 
tho eoetcrn bOUnil "ry. Ti,o /jc,1111 o.ll t,,,long to the IJ,;r.:r,neo­

A.kuffied.'1.11/Tano,io CGll'JT,0,H\d. A:!'.'•'' 1/Jt1on of tho Upper 'l'llflO 
Bocin (Rad.wonok1, 19�6) arill comi,r 1M> three <11at1nctiw, groupa 
ot cloe�ly rolatod ao1le: a Simple Acoooiat1on of yench1

ond ',l'OC1li1D4Q 1H11'101J doveloped over a gol'JLlrolly friool(; 
le.Yer ot 1.ronpon v1h1ch 1o 1teelf t'O?'Jaing from the terr,Jg1na­
t1on or Oocompoo1ng ean.<lotono bode at n relatively ahallCJYt

dopth; downelop0 01:curc a c1n,pk or:aoc1ot1on of D,unongo or.d 
M•1r,,1eu "or J.oa dovclope;d 1n 1.ocal colluv1al 4%'1f't; in the 
vallc,y bot tom occ\Jl'B Ch 1,:t. hroro-Tanoao o.lluvio.l c,,,,._,-,l,;,:i:. 

The ahllllovrnoce of tho soil depth o t11Jrly1ng the 
ironpon horizon 1o the chier si:;i-ioultural limitation 1n the 
surrrnit soils, eapociolly in ��rn:hi a�rics which haa leas than 
12 inchoo of concrettonary soil matorial overlying solid 
ironpan. In :ippeorance and to:r.turo, th<i proftlce bear a 
cloeo rceomblanco to the Tongµr1-Buam- Bgn1'J.u1tl aeries whli::h 
f'orm a 81rnplo Aaaocio.tion over Voltaian eandetonce in the 
Oombogo and Darnonuo areas, and which have boon 14cnt1fiod 
w1th the younger of the two peneplain surfaces in these 
places. No euch geomorphological correlation hoe been 
ponP-iblo about Wcncht, however, and tho occurrence of iron­
pan soils stretching from the S1ll1l!llita to the lO'ller slo:rx:e, 
with 1ronpnn of o frooh and 1.mnaturc typo, euge:oets that 
they belong to a euboc4uont c.roston cyclo. 

ppmon�.2 and J.,l,1I"l1pu oeriµo as idc:ntif'ted et 
'1/enchi hove a mu�h moru r�etr1ctcc1 range of charactoristica 
than aoile of the aamc: name 1<1ontif1od during the Up�or 
Tano Basin eur-vcy and the Damongo gl'0'.1TJ1nut eurvey, Thie 
ic due to the better understanding of savanna soils devc­
lopod over Voltaian strata t.h11t hes since oocn acquired 
and as ueed hcn·o the: profil<:a arc dir<:ctly comparablo to 
tho !ilm.!. and f.'lJ1!bO e<;ric.e 1•cepc;ctivoly as used tn tho liasia 
Basin ruu1 Uolu-Y.ulpunn curvc,ys. Th<:y are local colluvial 
drifts •11ith sandy loam top6o1ls poea1ng d01m into a aandy 
c.lay 15\lbsoil before again passing into the sandy loam of' 
the parent ma.tor1al. Damongo series is generally deep, 
and is o red, well-drained soil. L:11r,JgJ sc..r1,,a is the 
yellow-brown to pole orange-brown midclle-to-loou· slope 
associate, Protilos occasionally 1r.cl.ldc aornc; !'orruginised 
cor.cl'etionary inatorial derived 1'rol!l adjacent i'/r;ncl11. and 
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Tech1man soils, but this 1s never very important quantita­
tively, It is a noteworthy feature of soils developed 
over Upper Voltaian sandstones, and their characteristic 
rolling topography under savanna vegetation, that true 
middle and lower slope soils are relatively minor consti­
tuents of the pedological scenery, and this also applies 
at Wenchi. Murugu series as established for the Voltaian 
savanna areas as e whole is a much more markedly yellow­
brown soil with more conspicuous subsoil mottling than 
is the case at ·,�enchi. For the most part, Murugu series 
at Wenchi is closer to Damongo series than is the model 
profile, being essentially o pale orange-brown transitional 
soil, and only rarely developing any conspicuous mottling, 
These soils,because of their depth and texture, are poten­
tially the best on the station for cultivation. They have 
a good rooting depth, arc easily tilled, and the application 
of farmyard manure can further improve their tilth. The 
moisture relationships are good in the case of Damongo series, 
but slightly less good in Murugu series. 

Associated with the two upland associations are 
two minor series, The more extensive of these 1s Tanrgu 
aeries, a colluvial infilling along drainage grooves, It 
does not differ very greatly from Murµgu series, save in 
its more definitely yellow-'brown colour, indicative of a 
degree of subsoil w�terlogging in the rainy season, and 
its rather more clayey texture. A distinct variant was 
encountered at one site in which tho deep subsoil was 
heavily mottled ,1ith soft rust-coloured concretions which 
hardened somewhat on exposure thus forming an incipient 
groundr1ater lateri te, The other is Jensoso series, a soil 
very similar in appearance to Techiman series, save that, 
as it occurs on a relatively flat saddle between t110 low 
summits where the drainage is relatively impeded, the 
topsoi� is distinctly grey, and the upper su'bsoil, with 
abundant large nodular concretions of a kind chnrncteristieally 

'associated with groundwater laterites, is of a yellow-oro,7n 
instead of a reddish brown colour, 

The bottom soils of the floodplain along the 
Subin river comprise two series. Chichiwere series is 
found developed in alluvial material on levees. It is a 
g1·ey-yellow loose sand or light lomn. Its distribution at 

Wench! is in a series of small scattered patches along the 
present line of the river, and also bounding various small 
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oxbows and cut-offs, It has theroforo been mappod 

together with Tanoso series as a complex. Tanoso series 

is a very fine sandy loam over greyish yellow sandy cl� 

which occupies the 1Thola of the flat floor of the flood­

plain and occupios over 90% of the complex. The distribu­

tion of the soil series mentioned have been shown on map 3 

and are systematically described below. 

PART II; SOIL SERIES DESCRIPl'IONS 

Wenchi series 

This soil consists of a shallo1Y, concretionary, 

slightly humous topsoil over indurated ironpan w ithin 

12 inches of the surface. It is found in small but fairly 

frequent patches in areas dominated by soils of Techiman 

series, and seems localised on two sites: on the relatively 

flat or gently convex sumrr:its; 8Ild around the lower limits 

of such areas where it seems that the ircnpan frequently 

occurs closer to the surface before it terminates in a 

slight but noticeable break-of-slope, giving way to non­

concretionary colluvial drifts. 

�9b1 series is unsuitable for agriculture, 
and supports only grassland with scattered stunted trees. 

A t:vuicai profile is dcscribod as follows: 

Profile No. : 

Vc5etation : 

WAS.l 
Upper slope, gently undulating 
Open tall grassland 

0 to 3½ inches Dark greyish brown (lOYR 3/2), Humous. 

3½ to 11 

11 to 30 II 

Sandy light loam. Occasional to fre­
quent fcrrue;inl�'3d rc,,;k brash and iron­
stone concretions. Very rare pan brash. 
Frequent rootlets. Structuroless and 
loose: :i;ii 6. 2

Dark brown ( lOYR Y 2). Slightly humous. 
Sandy light loam. Abundant ironstone 
concretions and ferruginiscd rock brash. 
Fr�qucnt pieces and boulders of pan. 
Rare angulr.r quartz gravel and small 
stones. Occasional rootlets. Structure­
less o.nd loose: pH 6.o 

Massive iro!l;:;::n with frequent quartz 
gravol and ironstone coucretions: pH 
not determined . 
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30 to 34 inches 

34 to 44 " 

44 to 61 11 

61 to 89 II 

89 to 96 II 
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Red (2.5YR Y6). Sandy light loam. 
Dominant ironstone concretions and 
f'erruginised rock brash. Occasional 
quartz gravel and small stones. Rare 
pan flakes. Rare traces of weathered 
rock. Structureless. Compact: pH 5.2 

Light red (2.5YR q./6). Sandy light loam. 
Abundant pieces and brash of forruginieed 
and slightly f'errug1nised rock. Occa­
sional traces of weathered sandstone. 
Structureless. Slightly compact: pH 5.0 

Reddish yellow (5YR 6/6). Mottled red 
and light rod. Sandy light loam. Fre­
quent pieces of' incipient ironpan. Rnre 
ferruginisod sandstone brash. Frequent 
traces of weathered sandstone. Structure­
less an.d slightly loose: pH 5.0 

Reddish yellow (5YR 7/6). Mottled pinkish 
white and red. Loamy sand. Occasione.1. 
pieces of incipient ironpan. Abundant 
traces of' weathered sandstone. Structure­
less. Loose: pH 5,0 

Decomposing sandstone. Rare pieces of 
incipient ironpan. Structureless and 
loose: pH 5.0 

Moisture relationships.- Wenchi soils tend to be 

waterlogged at the height of the rainy season but become 

very draughty during dry periods. 

Cultivation characteristics.- Tho shallow and 

concretionary nature of the topsoil make these soils 

unsuitable for cultivation. 

Nutrient sto�. - Nutrient supplies are likely to 

bo contained entirely in the topsoil organic matter and 

to be very low. 

Techiman ser ie e 

This is the dominant member of the Wenchi­

Techiman Simple Upland Association. Like Wenchi series 

it is a reddish concretionary soil overlying ironpan, but 

it differs t'rom the former in that the ironpan horizon 

is encountered only at d�ths greater thll1l 12 inches. It 

is also less common to find the upper port of the ironpan 

horizon forming a hard crust; it typically takes the form 

of very compact out friable ferrug1nised sandstone brash 

passing slowly downwards into ironstained weathering sandstone • 
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A typical profile is described ao £ollowe: 

Pr·,:'fi.19 Jio. : 
Site : 
Vcgetnt1on : 

O to 4 1.nches 

4 to 111 II 

1.1 to 23 " 

23 to 40 " 

40 to 53 II 

WAS. 9 
Middle to upper slope, &cntly unduloting 
Open toll grasslond with trees 

Dark reddish groy. ( 5YR tv' 2). Hurnous. 
Crumbly end porous. Fine sandy light 
loem. Rore ironstono concretions, vory 
rare anc�lnr quartz gravel, very fre­
quent rootlets: pH 5.8 

Reddish brown. (5YR 4/3). Hwr.ous. 
Structureless aJl'i porous, Fine sandy 
light loam; occasional ironstone concro­
tion. Rare to occasional ironpan brash, 
very raro small subangul.ar quartz stones: 
pH 5.4 

Rudd1sh urown. (5YR 4/4), Structureless 
ond porous. Sandy cloy. Very frequent 
forruginised sandstone brash and iron­
stone concretions plus slightly fcrru­
giniscd rock brash; rare ironpon brash. 
Raro root fibres: pH 5.0 

Yellowish red. (5YR tv'6}. Structureless 
and porous, sandy light cloy. J.bundant 
decomposing sondstono brash, fcrruginised 
rock br-:.:,h and ironstono concretions, 
Very rare root fibres: pH 6.0 

Yellowish red (5YR 5/6), porous and 
structureless, sandy light clay. Very 
abundant docomposing brash of sandstone, 
occasional ironstone concretions and 
ironpan broeh. Occasional root fibres: 
pH 5,0 

Moisture relationships.- The soil is permeable 

throughout despite the compactness of the pan le,yor and 
both oxtornol end 1ntcrnnl drainage sre good, The soils 

dry out speciily in the dry sooson. 

Cultivption chsrocteristics.- This soil is the ono 

which is most used on tho station for cultivation. 
Radwensk1(1956),commcnting on the series in tho Upper 
Tano Basin, recorruncnas its use only for protective bolts 
of vegetation. The eoncrction:i.ry ncture of the topsoil 
and the proximity of the pan layer to tho surface provide 
adverse conditions both for mcchnntscj tillai;o and root 

groT1th, ond as in Wcnchi series, there is nlwr.,ys present 
the danger or to�so11 crubicn lc�dlni to the 1rrevcrs1olc 

hardening or the pan leycr. 



• 

- 16 -

-tri��� etn•��.- ��c _refile 13 moderately to 
7CI':, cc1i 1� rcc.c·ton thrc�g.r.o�i, the� iecrc_ein0 
:r.xo-.:g!-. -:.he .. r-;-a-_ 2 C!!l1 gcr.ernlly rlll!lc.1r.1nr ate "'dY throJe:}l­
cr;: tne s-.1bec1:. :,citr1er.ts e.rc ccncentratc-d 1"" •h .. topi;oil 
orgar�c !'.11!.ttwr. Ececrvea ere likely to be lon a�d n1troecn 
:..."::1 phcsp:.cr-.1s ce l!.'kcly to be r."'rkcdly dcfic lent for 
sat!.stcctcry cro;;: J:roch1ction. 

T,.1n le c :r.inor ::;oil s,::rL .. -a closely related to 
��c�1.c1-- P .. r1ea, !t oc�Jrs ov�r a.� 1il Jr�1n .. d upl011d 
s! o i� a -a�:.u.e vctwccn two rci!IU.l�d "i�l crcctL.

The r;;:-cf1lc ccns1cts cf �bcut one fcot of 
�ela;1vel7 �oxrct_o�-fr�c, ;;rcy, tine ocr.1y loc..� tope:iil 
07 .. r r r .. rr-... g1nc�s .. er �z:in dc:,(';:optne 1r. lll'Cc.thcring e'lnd­
etn c. ::'!?c �pper r,ert of th1s fcrru 1noua nor1zon - 18 
to 3G .;.r.,::t. .. e th!.ck - co�s1e:e of 1rree�lnrly-abcpe1 
f'err.g1r.1scd ;;rn.dst-:r.L t'rCb,,Gl'"i!G t1&'1tly ;,:.eked in a brown, 
!1�e nu.1y cloy ��.r1T. EclOll' ·t1° bcro 10 n zone of
't:r10,.-:.!y cot-:.lr.�, 1l'r_.r:tcd wcn� .... rL.g sru:dstone, 

k typical prct1le 1� �cscr1ted as roll�ws: 

E'r .,t'.:.le :o.:

� 
\

1 

_ :. !:1.1�r : 

7 to 13 

13 to 2c n 

" 

w:.s. 14 

U1��lc elrpc., bCntly 
Cl.Ga-:. s.,ort !'T"tt-s.i.ar.:l. 
tall g:rnss-c.r.i. 

,..�:i.latin 
,:,,or;i;3t open 

Jr�yieh br-�. (!O":'R 5/2). iumcua. 
:, 1ne ean1y 11(.t:t loam. Ve;r-.,• re.re smell 
trrna" -:o concr, .. t1cn.s, Frcq..1.ent root-
1�:e. S11 �tlj c:-uzbly end porc�a: 
pit 5,4 

ii!'Cl'I'!". (l� 5/3), S11ghtl:, humouF. 
?1no sandy cl • O:cna1cr.tol 1ronstuno 
ccncretio�. VcrJ r::,.rc fcrrug1,1&ed 
rcc.r. braoh. Q __ ft_.onol rootl.to.
Str-.ct .relo " 'l..,� al1.,:htly .flr�: p.'i 5. 2

Er� <7. 5fR 5/.,. • Fine a:m1.:, cl 4. 
Very t:-. __ : t 1 ... r.st'"':-�.. nc� ... tions fl •• d 
t'crru ••. .1.-.i r clc brcsn. very rare 
!rcnp:?."1 t'ro&:,., :st.,. ::n.. sli -'1::.l., iror,sta1red
cru::1 tooo br�..n. tla.c r- tl •• Struc-
t:rrolesc end .,,..t: pH .1• 2

RcMteh brown (5Yi .5/4). S•::dy C-ey. 
ft un-"n� c.::ill n�� l re 1rn� tc�.e 
c ru:re:�cn:> c.rn1 tc�-- i .1ecj rock bre3h.
Dc.r 1rcmpon tret;i:JI!, tG. Very rcre q�a.rtz 
g:-rvel an::1 ac.rdstc .. �r w.l. Rcr<.1 ro �1 .. �a. 
wtr":lct .i. .. eli, w• Sl1i,;'lt�y c,., ... _..::.ct: J;f' 5. 2 
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Roddieh brown (5YR 5/4). Onndy lisht 
loam. Vory abundant ironr.tuno concrotton, 
and t'orr-.q;lnieod rock brout,. Very raro 
11nnllutono bro oh ond q 1ort z grovel. Very 
raro trnreo or dccomvObvd C'ndetone. 
8tructuroloee. 811i.htly lovou: Jjl 5, 0

Rodclish yollov, { 7. 5YR 7/G) and yollo-,1 
(2,5YR !V6) mcttlod rod {2,5YR 5/6). 
Snhdy 11Lht lcfll!l, Vury rroquont 1:?n-
ut ,no concrotione ond torr1J e•inleod ro"k 
brash . Roro piocoe or iron�toinod 4ocom­
pos1ng o�ndotono. Structuruloae ond
iruluratod, pH 5,0 

Hoddt11h yellow (7,5YR 7/6) and yellow
(2. 5YR a/6) mottled rod (2.5YR 5/6), 
8ondy llg)lt loom. Occoetonol ironatono 
concretions. Trncoe or docompo11ed eand­
etonc. Structuroloee and ellghtly 
tndurctod: pH 5,0 

Dccompoelng eondctone. Btr11cturoloe11 
ond alightly loooo: pH 5, 0 

Moteture rolaticpahipa. - Thie soil is Ttnterloggod 
in the rainy eeoeon, and the Bubeurface drn1nogo 1e olow. 

Cultivation character1ot1r.e. - Tllo 801la are little 
suited to cropping in compn-1eon with other soils on tho 
etot1on. Tho depth or soil above the eoncrot1onary 
horiion 1a shallow (usually a root or lose), o.nd the 
moisture relat1onshipa are uneuitoblo ror moat crope, 
though upland rice 1e a poes1b111ty. 

Nutriont etotus.- The reaction 1e vory acid 
throughout the profile, but othernioo the nutrient etotue 
1.e 11koly to be vary similar to that ot Tocllimon eer1oe. 

D.o.mongo sorioa 

Thie 8011 1e a local colluviol drift dor1ved 
from Upper Voltaie.n aandatono ond dovelcped on gentle 
piedmont elopo8 betv,oen the m:rnm1 ts and lov,cr alopo9. On 
the Agricultural Station at Wench! it is BOcond only to 
Tochimpn i;c,rice 1n aro81 oxtor,t. It normally ovorlioe 
roloti vely 11 t tle wooth ored sandstone at dcpthe botwoon 
3 ond 12 ft.ot, but there moy l:o o zono of soft weathorod 
rock above unr1oothorcd bedrock end eomctimca there 1e a 
atone-line of ironstone concrottona near the base or tho 
profile. 
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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 part of which characteristically has a 

heavier texture - usually light clay or clay - than the 
lower part. 

A typical profile 1s described below: 

Profile No.: 
Slte : 
Vegetation : 

WAS 4. 
Middle slope, gently undulating 
Open tall grassland 11'1 th scattered trees. 

0 to .3 inches Dark reddish grey (5YR 4/2). Humous. 

3 to 14 II 

14 to 21 II 

21 to 29 II 

29 to 40 11 

40 to 51 II 

51 to 64 " 

64 to 77 II 

77 to 92 11 

Fine sandy 11ght loam. Abundant root­
lets. Slightly crumbly. Loose: pH 6 •. o 

Redd1eh brown (,YR 4/3). Fine sandy 
light loam. Occasional rootlets. 
Structure less. Porous: pH 5.6 

Reddish brown (2.5YR 4/4). Fine sandy 
light clc.y. Rore minute ironstone 
concretions. Rare rootlets. Structure­
lcoo. Porous: pH 5.0

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

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

Red (2.5YR 4/6). Fine sandy light loam. 
Structureless. Firm: pH 5.2 

Red (2.5YR 4/6). Fine sandy light loam. 
Struct"c1reless. Firm: pH 5.4

Red (2,5YR 4/6). Fine sandy light loam. 
Structureles,s. Firm: pH 5, 2 

Red ( 2. 5YR 4/6). Fine sandy light loa"l!. 
Structureless. Firm: pH 5,4

Moisture relation!lhips,- Beth i!lternal end external 
drainage are good. The soils become droughty in the topsoil 
during dry spells but apparently retain moisture satlofac­
torily in the subsoil, 

Cultivation characteristics,- Uniformity of depth 
and texture, the gently undulating relief and the porosity 

of the oandy soil comt.ine to make this an attractive soil 
for agriculture, It lends its.elf readily to mechanised 
agriculture being witl.out rock outcrops or stones in the 
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prof1lo; tho rooting qual1tioe oro S'-od, ond th� tilth 

ond nutrient status or tho soil con be. coully inprovod 

by the oppl1cnt1on of fnrmyord and nrt1ficlol r,on1Jrc:s. 

ll·.1tr1cnt statue. - Topaoila aro ollghtly ocld in 

rooction but tho s•.1beoil 1e vc.r-J or highly acid. !lut?'ient 
reaorvoe nro likely to bo low llnd nl trogon ond pl,oar..horus 

nro likely to need adding for sot1sfoctory crop rroduction. 

The addition or organic matter, particulorly farrnywd mnnuro, 

1e doeiroblo on these soils. 

,!'ll�sce.- h thicket phase hoe been recogn1ocd whore 

the soil occurs under thicl:c. t vc.cototion. Tho different 

vc:gcteticn leads to an tncrcoec 1n humus and to o botter 

crumb structure in the topsoil. 

Uurugu series 

This is the slightly lose ttcll drained associate 

or Damongo series occwring on the middle to lower slopoe 

of tho gently unduloting topography over t�o porcnt eand­

atoncs from which 1 t is derived. It 1s o bro,rn to yel.l.ov� 

brown non-concret1onnry colluvinl drift and the typical 

profile consists of about two foc.t of grey-brown or yellow­

brown sandy loom over 3-4 feet of brown sandy clay, which 

in turn is underlain by a variable depth of yellow-brown 

hoevy loam becoming incronsingly mottled grey with depth. 

A typical profilo from Wcnchi is described ss 

follows: 

Profile !lo. : 
Site : 
Vcretation : 

o to 4 inches

4 to 1k " 

14 to 23 II 

WAS. 12. 

Middle slope, gently undulnting 
Thick<:t. 

Pinkish grey (7. 5YR 6/2). Humous. 
Fine sMdY light loom uith very 
frequent rootlc.ts. Slig.�tly crumbly, 
Loose: pi! 5. 6 

Vet'y polo brown (lOYR 7/3). Fino 
sandy l1£;ht lo run with oceoeionc.1 
rtotlots. Structureless. Porous: 
pH 5.0 

llodc!ie:h yello11 (7. 5YR 6/6). Pino 
eor:dy clny with rare roctlets. 
Structuroloss. Slightly corr.poet, pP. 4,8 
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23 to 36 1nchos 

36 to 50 " 

50 to 66 " 

66 to 73 " 

73 to 81.i " 
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Strong brown (7,5YR 5/6). Fine sandy 
clay with raro rootlets. Structurolcss. 
Slightly compact: pH 4.8 

Strong brown (7, 5YR 5/8). Fine sandy 
light clay, Structureless. Firm: pH 4.8 

Reddish yellow (7,5'ill 6/6). Sandy heavy 
loam. Structureless. Firm: pH 4.8 

Reddish yellow (7.5'{R 6/6}. 
loam. Structureless. ?irm: 

Roddish yellow (7,5YR 7/6). 
loom. Str�cturcless, Firm: 

Sandy heavy 
p.'{ 4. 8+ 

Sandy heavy 
pH 4.6 

Moisture rclationshins.- The d�llcr colour of llUrUfiU

series as compared with the red of Damongo series indicates 
its relatively slower internal drninngc. By virtue of its 
site just above the floodplain, this soil receives s good 
denl of moisture by lateral drain:ige from soils in higher 

topographic sites and consequently mey be expected to 
retain moisture rnther lon�er into the dry secson the.n the 
othor upland soils. 

cultivation characteristics.- M\n'UfiU scrios is very

etmilor to Drunongo s�r1cs in this respect. 

Nutrient eto.t�s.- The reaction is moderately acid 
in the topsoil and highly acid in the subsoil. Nutrient 
reserves arc likely to be low &nd nitrogen and phosphorus, 
togethor with organic matter, are likely to need supplernent­
inG for successful crop production. 

Phoaos. - A thicket pho.so ho.a been rccosniscd for 
Murugu series which differs from the nol'l1lDl phase only in 
having o slightly more humous topsoil with a better crumb 
structure. At Wenchi, in fact, much of the area occupied 
by this series is under thicket. 

Trunpu series 

This 1a s deep sandy soil derived t'rom c.dJo.cont 
slopes by colluvio.l slopcwesh and found in minor drainage 
grooves. Its areal e�tent is never very great, but it 
ocessionally has importnncc "hen 1 t is best developed in 

well defined grooves resembling tho 'fndruna' of Nigeria, 

for in such circumstances it 1s potentially a ueerul rice 

soil. 
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A typical description is as tollowa: 

Profile No.: 
Site 

Vegetotion 

0 to 3 inches 

3 to 11 II 

ll to  16 

18 to 24 II 

24 to 33 " 

33 to 43 " 

43 to 6o " 

60 to 72 " 

WAS. 3 
Lower slope, gently undulating (drainage 
groove) 
Open tall grassland, 

Grey-brown (lOYR 5/2). Humous, Fine 
sandy light loam, Frequent rootlets. 
Structureless and loose: pH 5,8 

Brown (lO'iR 5/3), Slightly hUl!IOUS,

Fine sandy light loam. OccCls1on:ll 
rootlets. St�uctureless and 1eose: 
pH 5, 6

Brown {7,5YR 5/4), Fine sandy light 
cloy. Occasional vcrmioular ch�nnols. 
structureless o.nd slightly fll'm: pH 5, 4 

Bro1Yn (7,5YR !i/4), Fine so.ndy light 
clay, Structureless and firm: pH 5. 0 

Strong brown (7, 5YR 5/6). Fine sandy 
light clay. Structureless and firm: 
pH 5,0 

Strong brown ( 7. 5YR !if 6), stained yellow 
(lOYR 7/6). Fine sandy light loam. 
Structureless and firm: pH 5,0 

Reddish yellow (7,5YR 6/6), mottled 
yellowish red (sYR 5/6). �ine St".ndy 
light lo�.m. Structureless nnd firm: 
pU 5,2 

Reddish ycllow
1 

(7,5YR 6/6), mottled 
yellowish red \ 5YR 5/ 8). Fine acndy 
light loam with piece a of indurnted oarth. 
Structureless and sligntly compact: pH 5,2

Moisture rolat1onehips. - The surf nee run-o.ft' and 
subsurface drainage from adjoining soils collects in the 
valleys occupied by this aeries before draining to the 
streams and rivers. Consequently it 1s usually waterlogged 
1n the rainy sosson. At Wonchi, ho--.1Cvor, the watorlogg1ng 
appears to be cont'ined to the subsoil, a.rd the drainage 
to be slightly moro rapid than le nonnnl. This is 
probably due to the soil being developed in a groove with 
a gradient steeper than is usually found associated with 
Trunpu series, 

Cultivation cll:irsetoristice,- The soil is deep, 
concretion-free and porous, am can be tilled easily. 
Bunding wo\l.ld be required for rice cultivation, 
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llutriont status. - Tho eoile hnvo a moderately acid 

topsoil and a highly acid subsoil, Nutr1ont eupplios 
aro likoly to be elii;htly hi1"')1or than in adjoining upland 
soils, but nitrogen and phosphorus would still roqu1ro 
supplementing for satisfactory crop produc tion. 

Var1ants.- One variant has been noted. In this 
thoro is an abrupt change at 21 inches to a mottled sub­
soil with obundnnt incipient concretions, On exposure 

thia horizon hardens rapidly to form seepage ironpan. 

Teno:i o ec,ries 

This is the major mornbor of the floodplain soil 
compl.ex. It is developed in transported alluvial pnrcnt 
material composed chiefly of fine sand, but occ asionally 
containing a conaidorable proportion of s ilt. It is a 
grey loochod sr.ndy loam ovor mottled cloy, occupying the 
flat floor of the floodplain. 

Tho following 1e 0 typ1co.l dcscr1pt1on: 

Profile No.: 
Site 
yogctction : 

o to 2 ir..chos

2 to 7 II 

7 to 16 II 

16 to 24 

24 to /+2 II 

42 to 68 " 

• 

VIAS, 11 
Bottom (floodplain) 
Cocoa. 

Greyish bro,wn (lOYR 5/2). Humoua.
Silty-fino ee.ndy light loom with vory 
f'requcnt rootlets. Crumbly and porous: 
pli 5. 0

Light bro1mieh grey (lOYR q/2). Silty­
fine sandy light clay with occosionsi 
rootlets. Structureless and ali@'ltly 
porous: pH. 4.6 

Li@'lt grey (lOYR 7/2). Silty-fine 
sondy cley. Structureless and slightly 
firm: ?f I+, 6 

Light brownish groy (lOYR 6/2). Silty­
fine sandy clay with very rare iron­
stone conerotions. Structurelos� and 
firm: pH 4,6 

Light yellowish brown (lOYR q/4), mottled 
rod (2.5YR 5/6) nnd reddish yellow 
(7.5YR 6/8), Fine sandy light clay with 
rare ironstone concretions. Struciw.·o­
lose and firm: pH 4, 8 

L1(1ht gz:oy, (lOY?. 7/2), mottled brownish 
yellow (lOYR q/6) and ycllolfi&h red (5YR 
5/8). Pina scndy light cloy. Structure­
less and fil'lll: pH 4. 8 
(l'lotort abl& enc ountered at 68 inches} • 
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N�ioturo rolotionshins.- This is o pcrmccblo soil, 

but 1s wntorloggod or 1·1oodod in iho rainy season by 

virtuo of its topowophic position. It retains considcrs­

blo subsoil moisture throughout t.ho dry soeson. 

Cultivation chsractcristica.- The soil is cscily 

tilled, but its problems for the o@'1cultural1st are 
nssoc1stcd with poor drainage. The, cocos grown on it 1s

largely in�crior in quality. The so1lo could probably 
bottc1• be usod for rice or vogotoblc. production. 

Nutrient stqtus.- Tho profile is very or highly eci.d

in reaction throuehout. Reserves of all nutrients ore 
likely to be low nnd complete fertilizers would probably 
be required for continuous crop production. 

Chichiwcrc series 

This is o relatively unL�portant soil, forming 
only o small proportion of tho floodplain soil complex. 
It is dovc1opod in iilluviol sands deposited as diseo.ntln1•ous 

patehos on lovocs odjocont to the river course. The 
profilo is composed lnrgely of loose yellow sand though 
at a depth of several foet th1s may become f1rmor 8Ild 
slightly mottled, 

The following is a ty-pical description: 

Profile No.: 
Site 
Vc5ctot1on : 

o to 3 inches

3 to 8 II 

8 to 14 11 

14 to 26 if 

26 to 36 11 

36 to 46 11 

WAS. 6 
Lovec 
Thicket. 

Greyish brown. l!umous, Fine sandy 
light lo!\ll\. Frequent rootlets. 
Structureless and loose: pH 4,6

Very pale brown (lOYR &'4). Fine sand. 
Occasional rootlote. Structureless and 
loose: pH 4, 4 

Very pale brown (lOYR &'4). Fine sand. 
Very rare rootlets. Structureless and 
loose: p!I 4.4 

Very pnlo brown (lOYR IV4). Fine sand. 
Structureless and loose: pH 4,6 

Very pale brown ( lO'lR 7/4). :Fine send. 
structureless s.n<l loose: pH 4.6 

Very pole brcran ( lOYR 7/4). 'Fine send. 
Rare small lumps of slightly ironstained 
sandstone. Structureless and loose: 
pH 4.8
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46 to 55 inches Very pale brown (lOYR &13), mottlod 
yellow (lOYR a/6), Loom;y fine sand. 
Structureless and loose; pH 5,0 

55 to 66 " Pale yellow (2.5YB7/4), mottled li5ht 
grey ( lOYR 7/ 2). Loamy tine sand. 
Struoturolees and loose: pH 4.6 

(Wstor table encountered at 66 inches). 

•01sture relationships.- Being la rgely loose sand,

tbie soil is well drained internally, but owing to its 

site IIIBY be occasionally flooded in the rainy season. 

Moisture may be available throughout tho dry season at 

depths ot 5 ft. or more, 

Cultivation characteristics.- The loose sandy nature 

of the soil gives it poor root-holding qualities, and tho 

alternation of rainy season flooding followed by very 

rapid drying pose problems tor the agriealturalist. The 

soils would probably best be usod for hand-irrigated 

vegetable production. 

1:•.1tr1cnt status, - Though thoro is considerable humus 

in the uptcr topsoil, the soil as a whole is likely to be 

very deficient in all nutrients. It is highly to very 

highly acid in reaction throughout the profile. 
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