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ABSTRACT

-The rot.rveye.i uxurve;ved ,Lt oro'i ,tro r..1.+1Antorl to.l0 01,7'11`.1r.'11

..;`', th &cc:To. Plakr,e. '17te ,~iriro.clerlzed y ver,v

\-arian3 e in time And amotuit and generally giving
dr.7 season. T'he potential evapotrar.spiration in also

The ma»)r so';.le represented the sitrireyei are are the i.ver,k; ,o;revo!ìy
1,,),.1)0nr-1) and -71..aynat, soil .11,,-7,11,..rtnw) deried y weathPeer', driCt

developed on fluvial ,Ird loca: adluviurn 7-)t`1,.

, and genern,1 17 i%hareet ri ery t exturt- , r.'he
tqd ara s for th,, voxilvIr:vfrian4 le two hrc,ao n-vpv tr, mcflt

alreaty r7o,re.eertJ 7.he lhara
aril the Tepart-len). 1,LoJ

-07;mow. acreagen t' t L t rrorcccil)
7

Th8 mappi.n: unit symbol ind.i(-0.1,\ +1te c.f on),
tore of the Furfn^k4 1 ver ar,d ar,y problem f wetness, ri? ope azyi ,d)allow

Auvliary farn%. 1 io repre.,3rutat./.7:o ot the c:0,la rc. .ent
p( alluvlum of -,,te Vol t Tiver; Chichiwere, 1-6-0',n And Amo are orsoont lo ,i.rea 1,

Jak.,1, Amo and Tefle in noorer.ertottvc of
rs- o op ed no hir?:hly weathered dr:i ft mat rt s ; Ae,ev+ aro Yy.i....rhenri art, ro e Pr

7i1ot. Arpa A .'ontaine moc+7,_ 1,v,e,lope+ ront, fl 'c'apinir.
-±t.iwere, Hake, Amo, and 'retie Ft.71t tt.'ri omaller extent, n)

torr1,-.7. (Aveime arca 7.1pa., Soils deloloped hirhly weatkered dri
mat erlalo (Agavrtaw) and on transported material -ler-Ived rrom the L',1m,!k
,,H%v,1 formed from hallo rocks ',Lirpia., are al so a2aree1,v repreoented.

F::lot Area B .lontains soils ,te,,,elopeo dtrectly or indirer-,t;,,/ I'vrvm Iv.o) rnoko
Prampram or Akuse shallow, and Ashiaman), soils developed or

rrickter i F.J 4g:tut rw,cc i L F -11,VP'. 'npci on 1,1d rILPA and.
?(-' .1/r, ,"-,0,.11 flr:,\dp;At'l ru lt uv tm derIved "7.

lie' Haw. oco'H "vr rr^ , ;r1 r c",/c tr c,e n Wt. :',mrlry ar-,'
'r

44 lqpik ,igtO 'roK,70,!i utntitr tho,
;v1,,/tY, And ,J 7rtJJ'A',1 J.
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1 .1 OBJ.7477772,

The report c-...r%ver work cfr +Ismi rt':+4,,qr di7fs, ff fïn'
20 Oc tQber i nerali,v ,1.1(31't fire frec!f e7eferut e
a.11, work relatei; to soil sarve;:, fHq's. of 10- );"11I AP, the
preparat ion of soil mars, rth.,1 to r71' ,ff. ;,he Ot.", P7,t f A.pprf-r,r.4,7; ,.4rope and
the ert ene i on of te reser2 r,-ffa "r r re rn fired
that t he ezcpert shou.ld +34.4 ritc n i gat rn L -pt.foht )n t he
Aiïora Pi a ins fz.7.)cl o rf 4.f r rc>

C,1,to i U r r U r r r,e r"r4 r

deriar ++,1: +, -.40 If 4,', "
'Ai nirrns

we,fl '
ff n ff) rtr ,f; 'rb r

1.2 LOCATION AND EXTENT

The four surveyed areas 1 is in the northern pru't of the Anc-,re, /*ins between,
parall el s 5°59 N and t;°90+ N and rner.tfi And 0'313' totr,1
about 4 16'; :res 44, e made ftr or, t'ol iary p: 0 4 'I f4f t

auxil iary farm 113. 2 4.'",5 t ,-ft it'Hfi A ! cf acres and 741 !f+f rrt r 4F++0
Acres. (lee Kafp N,,

1.3 GEOLOGY AND PATENT MATERIAL

The gor rrç r f tl,e lrre ,f+4,+.1-4,ffï; f,r :ffkr,isff rt,p,:rt rr Jurer kuld
0945) and., in parts ,by tr`,0(',111 rlapni.nof fïno4 )9Ñ)
The Accra Fla ihri eïr ny 1"LW rorl:s of Arerïasanarr "'rdl ej
Daliomeyan tztleivseo ;Lod T fr ,4 toirforts rinç afe,ff,44),:41( trl t y

nort}i-solith morose t ie reFifIlf +fTo,-, r +rf r, on o.rfeirC'2f j" &TV,I rr -QV; :Are
sepe.rarood cntr ;1°.. c i.ary ritnr.',1
the 7fentra1 i)af4.,:i qte oietf f, +et r U nn hririd f+-)t" f) ^;ut 'ir
Tht+- weeterr r n r rro,,e,c fo,o, t:

1tor',"", 011 .",,qr +r-offffiar:,,r
tweom thp trrb4C.,(7),,F1 .'.0<,-01r-pit-I I rfo,,-,,,+4 ^1, rk --h en that

:le west ern Li, -.r ',t10%

11.2'1 L )6,4"i. ' ; ,

o 7 It; .,r r7, ot t , 3 ,So-til



In auxiliary farm No. 2, partially or fully ,temsosecl ',2edrn.;:k lb usually
present within 6 feet (ft but no rock outorope are encauet aei. The rack is7shornblende gneiss, often garnetiferous. quartz veane arA maaaavite e ezet are also
oacasionally enaountered.

On the higher ground (at auxiliary farm i
horablene gneiss, often

aarnetiferous, is observe d in partially weathered bedroak vi,,hAn 6 ft from the eur-
face, but net as rock outerops. The lower areae are covered by 1 r111:- of

recent alluvium brow:lit tn by the Volta and nkwe rivers.

In pilot area B, on the upper northern and southern slopes, lecomeoseel hornblende
gneisses and muscovite sohiste are found occastonally within 6 ft of the eurface.
No rock outcrops are encountered. The northwest elopes appear to be covered by old
terrace deposits. The broad valley floor forming the main part of blook B is covered
by a thick layer of valley fill brought in by the flood waters from tbe adjoining
uplands of Black Clays.

In pilot area A, rock outcrop or partially or even fully decomposed rook is not
encountered. The covering appears to be a thick. layer of alluvium brought in by
the Volta River on the north and east and by flood waters from the ha& land of
Black Clays to the west.

E-ler in the area:, where partially or fully ae,7:0mrosed bedrock le enacuntered in

o soil profile, the upper layer, usually 2 to 'k ft in thickness, js (1,:rted from
material locally transported during peneplanat,on strictly erosion forma-

tion). This drift material creates the smooth observable topography. The underlying
material has a very irregular surface. The drift material in auxiliary farm no. 2
has a very high content of well developed, concretionary, laten-te gravel as The base
gravel layer. This indicates that the drift is highly weathered.

Calcium carbonate found in the region could become an important snuree for
fert lizer. Between Amedica and Bator, along the Volta River, shell f;-om the clam,
used as food and tipped along the river banks as wastes accumulates at the rate of
approximately 5 000 tons per year. In addition, li baried shell deposits washed
onto the sandy bottoms of old river channels and buried nnder silt during periode of
flooding are also known to exist at eight different leaatiene. These have a total
estimated volume of 230 000 mabic yards (yd3) and can be recovered by open cast
mining methodo.

1.4 RELEEF AND SURFACE PRAINAGE1

Three of the surveyed areas, auxiliara. farm o. 1 and pilot areas& and B have

a low elevation lying between 66 and ft above mean se e level. Tne 'a)urth area,

auxiliary farm /g). 2 nee an elevatian frem 16c, te

All the areae, however, have a very low eleveien differenae. tand is

almost flat to very gently sloping, 3lopes beis g cammoniy less . han percent and in

some areas less than 1/4 percent. Only in a few plaaes ar5' 1-reents af up to 4

percent encountered.



Surface runoff Is slow or very slow in the sureeFed areee. In the
"eaeomeyan gneisses ana tome oolls in the alluvtum e.re ver' elewly or slowly impeee-
eenie and hence a very great proportion of the wat" leavee the aree es surfeen
-Ieleff. Of the amount entering the ground significaet peeportion flowe laternIle
ee eeepage (in areas with a more permeable upper soll over the impervlous leyer,
r ijoring Jvery heavy rainfall, the whole ground eerfaee mey be ceeerea weth a

movtng sheet of weter. As it norcentratee h hp ,r(Itoys evtonstv "loo0,1n.;
2deh rlcodo are e7enor9l1y of short kiuratim, usualt tt thr6p

thtl ;i6MOOt flat lend, flond water tell0 to rolmair. on the 117rf;, " 76,(r,
4.4.11Alg inic the dry eeeson. weheu the pro:sect ctrthaire ,Lro ihntl,MJ

r.ntlem will te el mnni

1.5 CLIMATE

The olimate data relevant to the Aeora Plaine are available from Akuse, Aocra,
Xpong and Osudoku. Only kuse, Kpong and Osudoku are within the area eircumscribing
the four project areas and data from Kpong and especially Oeudokn are limited in
fn.one and duration cr continuity.

1.5.1

';16 total mean eaunial rainfall increasee from north to south, and In te feur
peoleet areae eituated in the nortnern part of the Accra Plains, the annual total
te ootimated to be about 40 to 50 incnes. Thie however, varies considerably from
yeer to year, At Kpong where the mean is 49.3 inches, the totals
eeve ranged from 33.9 inches to 80.2 inches (Kpong, 1964-65; and unpublished
meeearological records) and at Akuse where the mean is 44.0 inches, the totele nave
terged from 24.7 inches to 77.2 inches (Walker, 1957 and unpublished meteorooeteal
efeerds).

The rainy eeasons or the av a:e are from March to July and from September to
Noeember, with the monthly totals reaching their maximum tn May and June and agaln
io Oatober. December, January and February and oommon)y August are very dry monthe.
llere eonoiderable variations exist between suceess]ve rainy seasons in time of
oneet, duration and amounts received. In some seasons, individual rainfalls are
numerous and well distributed and in others scattered and infrequent. The great

in monthly rainfall totals and also in yearly t(itals is due to these
variations in the rainy neasone. It is not unusual for an entire month in a eeeeen
eestomarily regarded as wet to be without significant amounts of rain. Thle le
feeture of grave significance to the agriculture", development of the country snn has

,k)o e la")ec af detailed ettudien by tne (Dana Meteorological Departeent.

A Ttnlmnm monthiy rainfa of 2.$) inchriï to oonsiAerwt as noeosnary t. pla,rt

oihout irrigation, and fer abaot e in e Jeers, December, ,/hnuary FahrJar;v,

rw,Inet are iry. July and September are ery ror abeut eut et 3 and I out of 1

reoectively, April, May and June are the we monthe with a dry erebabellay ef
;lat.of J yuare. The oteaer no'' ly wet Qantas; eetnher and November

ae e hlher prollebility of about 1 tn 5 yearn, The froeeeeey e: eelues nboee 10
LO Max, 3ano, 3to\Aa' 'ane, even Julz,, AlIgnot awe eeetemoer ere important only

ea inhger 6f UupW,ement".ry 1Pvi7tattnr hnd Jeeneto drainare
',4» be t.,..erefore aewiseary fnr zto ovivoth ap,;,- ' rre.1 lerlopment of the Accra

;i ad3iliuntho abort 21,1XVW0t :lee, 4iileW4 bu lepended npon ee
, v744t.R la tli) fiele, and artlfiela noon drying eheds, elil be
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Cnoidern1/4./t/1,,.t en exter+, ioae, with
n pc-tent i d or deve; opmert that have roi n 4 44-erie ..)r the

auxiliary farms tetn acres):

Alajo tkk: yi.',"tft:

Beraku -2 40',', r1Pr,,
Pt/MIL/ 0',..' l'af:i0 a a arai,'A

'1:hur7
i,,Ir,

.,1

jaktgrle 1 ', Ul.. "iUr,,,'0. ,,,AJ

r,',Ic ').,,,. AV

Total 23, ..

The remainder are found on slopes too Gteet", (groater thati percen ,too stony,
;4:al1ow, or coarse textured, or occurring in tia-clas liable to flood tni,r; s inity,
as unstable sands,

ese soils (in acres) are.

Fet P

/1.

400
7kX'

Ker,y,71.

Agbo7,0,m

:Dorm 1,
Jyibt 3 000

Thus the mor soilt o1 the Accra Plain.A lot represerted nere ,-tre knoStly
dominant in the ertreme south or west of te region or are th,,e wItiose irriga-ton
feasibility has been rated low (Kaiser Eng,itteer GOnstr-rs Inc., 1964).
An important exception is the simpa series. 4u:di-Lary q'arm No. n as I ocated

the soil map -of the Acz!ra Plains (Branner, 196'1';t nclutie thorn, bu t t-riesequent

correlation with the simpa soils ir the soul-A-lei-it part. of the Acorn, P ains revealed
that the 45am-taw -- mpi complex on te mar le rt.ot 17 A, trietat,,--:,13.-Igiuvnot>mpleT.

The Nyiglien,yasoil io similar to Simpa 7:1 nnt. ''i)rmed on

weathered drift material.. The ,,)tily lifferen-,o bat te gravel:1in.
I at erite concretion,. with a few ,:aart7. r,r-J).1. /,)) P 1Ehr1F i fgratre#7,e1..r,,,
ferruginized and trieerriagted quartz grave, tukt en. 'rae

Anti Tak'hern t hough hot. o ;ttered, b-zr the sorv1r nre .;1;'0, k'' ,1\v-tt-1,)nr.L1tP41 -no

Lucu, Zipa and Teflo r,er n 1C, zo.or
from elnerieno nrz ne;' fe)kr oo,lo.

7;4 the systems_ t,,0

t'-(^0,77, Lon and eve. aL ton of the rol van',
oography ud. drntne4,:q rczr irrigatin su'itsr-Hly,

:,c-,Tere,' eur-oey at ",4)n n' , t'n,.ee
of the ara u namel y i z sr farm iTo, 1 Ns:0 HtY, wrril by
letalle0 eurve,,,nc J of C' n n u i n b zpcart

of the- ;ltit-LF2..L.of \To', taltt COOi orer:ent
eur.to;. nar` boo!. a-hle .;e, bent tr-tr-r, Ileíioio n I lLirn ezr t Prartme
19Y), Reise-r TnTineer, T1.0 rq...,wtru :fr.1

H1Ch0 ir; 10k:

Kenya 1

ll.olictrlw 12 100
Krabo 14 300
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2.3 2011 MAPPIW1 LEGEND

The oymbois used to represent the mapping units are based on a combination of
a letter and twodigit number (e.g. M2O). The letter shows the dominant surfaoe
torture, the first digit of the number indicates the broad grout based on parent
material to which the soil belongs and the second digit indicates the specific Soil
Series (e.g. in 42, the first digit 4 indicates the group of soils developed on
reoent alluvium and the second digit 2 indicates the series Hake).

Where limitations in depth uf soil due to either bedrock, gravel layer or clay-
pan occur, the degree of limitation is indicated by a number placed in front of the
letter. Soils on slopes of 2 to percent are shown by the letter B placed after
the soil number. Degrees of wetness are indicoted by 'symbols Wit W2 and W3 also
placed after the soil number. As this did not occur on sloping land, there was no
necessity to une both symbols for any given soil.

The mapping legend and system of mapping unit symbols have been based, as far
as possible, on the system used in Soil Surve and Classification Volume ll of the
Report on Survey of the Lower Volta River Floodplain kFAO, 19.3,. This has been done
to make easier the correlation between the present areas studied and all areas
cosered by soil maps in the report just mentioned. Since depth to a limiting horizon
texture of the plow layer, slope and degree of wetness are the chief factors within
a Soil Series influenoing the suitability for trriated agriculture, this system is
quite satisfactory.

2.3.1 Texture Symbols

coarse texture; sand and loamy sand;
light texture; sandy loam and fine sandy loam;

medium texture very fine sandy loam, loa, silt loam;
heavy texture: clay loan, sandy clay loam, silty slay loan;
very heavy texture: sandy clay, silty clay, clay.

Dominant texture of the A horizon which is comm.oy about 6 to 8 tnches thiok

is considered here.

2.3.2 Soil Series

Soils from garnetiferous hornblen

Akuse Serie
shallow phase f Akuse

11 Ashiaman Series.
Bundase Series.

Soils froi uio gneiss:

20 Agawtew series (incjudee ;:nt20, Peje) o Which is basically
a shall)w phase of Agawtaw Series'.

Nyigbenya Series, imperfectly drai triant.

10

ocks:

ampsssi a is basically a



Soils from old river terrace alluvit

avlems
Zipa

Soils from recent alluvium:

4 Amo 'klor!ot
),(,s

2.3.3 Soil Depth

tr the soil hfal i rave1 vr ,1ypork .,or..,1 )1, i.r-C!.-1,111) or fresh
bekiritoK limiting r...oF developro,no4c ry, shown
as a number placea f the

no number vi 2.77 Ci 7 2222 ; 2,(2Hu2 ; cla.,ypan
r

2 lo 2 ' 00777; u iv

2.3.4 Slope

no sym

2.3.5

F£1T t`r)1, oLiv 4E' t" ' , t w t

a''..;],e r pr4.;1()14,--,-od r,'.
expected after ,irmstrikot.i.on ( nz's r



2.4 WJTING UNITS USED IN THE SURVEY

2.4.1 ved rectly or Indirectl

je tA!,,
t",

q t 0

Th,! surce 'ck ,s:1-,
stick; and nmitra! tt 91 tght.ly 30,o. .nd

the susoil 1,1 e dark g.ray or ver r;T,v ,idw,wo,lerAtc.y ALLA,ALA.A'Jl
Mo;ierote a1110Jlt ;It Qf 3Y104.1 ;, cluck

or red, shiny laterite nodules a.L. e(..o.czyr 44%ite,
hard, caloaraus noquler re conc.ntrzt AA,AA"A
Weathered bedro,* material with a w,Edy l'Anm teAAqrn ,'Dmmonl,y -.1o,pth

of 48 inchea. The soil cracks vertinaljy t'ron t,A1,* °, 1A:ptit -01%.:flre

or more in thq dr,v 7ert- -try,

sticky, plenty:: whn.% wet. PA1,09

soils qui, ..kly ek.iorl. water from t t ruu h,,A

until t ht. cra-.ke oo, ;-t e ,ri
ru:Loff much (:);-' thv ,,,VV" (A? t, `;, j ow, 1,, ',1esp

can bo repaniskt al ,,,c
,A ¡ ,w

dr't

Napping Unit V 10 W1 , , u

I `,0,

k ,

Unit 1V 10B

Mapping

hiaman Series

12

Akuse «u 'i' 1,2!.t-Aolr\
beAlrk f,d)P6' A'rrA4P,Irq,m AA1-; A.ArArItly
A nr:4 iv '

tivosA , ,A 1,

n,c, (

modevat ci 4o11 Li.:41d, vow ketnvy,

to k,ark

\ '

rAmesu u , tu u

'I,
12. Bundase Series

uw,°A,,ft ),1

'J ti red)AluA lArown 'j
,?o,A ts

C.' 1. )1.11-1, Wlifq1 e ,"

medium inte..m.7.1 crainagc,.

, '11 ,d :s

uu , , ,",,

These uoils Are similar to the Akus( in all tu- oerties except for

ota,soil



Mapping Unit IV 10 B 1H 12 B

13

,

'.1m17 to 9! 1,..-rtlt y ,

"1'0%1, ,

;...+T 1 1.1:kt,f1

,r\..rr.sri rr'. ' .

4-:t4 re,

vr., e.r.v gr ro '
I -rtrrIsp'

,,`,,V 01:

ka:, nn n7r,it"`..,1., nrn

lurc, : r

5,9( ,r) ,1 r

Lupu Series ' "0. , , .

r

The surface 1 ;.,> 43.

it ,ckv and neu tral '44o iLtp-ht ty r

18 weak 4u.d. N '

4-,14K ¡Any t 7 , ,çr
1)1(-LIcn-A,-7,e arn3Layt,,,1 01 3rnal 1 ';11. r

i.17,V.4 1 1_ Wit i tr'rc r

Tire rioil vs.rt froir. r',(rt.
,-. FtFLoon 431 no. t`' .0 0 ,t cdn Yns1), t , innn

111171 rr i.1 no', tk-,) ,

tier, :7: Nr-t. . Tc-Lcie ,

T',1r; ry har e, t -ro 1,n0

WIer. , (1,

,wl.t?r from t11:; t I

Ct c1,1 t'S '

rkinC, t r r';,6",0
0.40, rt.,ki I 11,1r ' o o

r,1'"

'Ara 111 age

Mapping Unit V15 W3 ;01,7* 1 (,";, ,1,1 ts,° ).flt i -rain

1,1

2.4 .2 Soils Developed on

20. Agavtaw Series
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Mapping Unit L25 -

Mapping Unit M20 W1 - 1L25

30. Aveime Series

15

detached clods are frtable, The grave itort- r:,,littd, well developed,
medium and fine laterite ooncretions and oeoaelonal QW-a9A, angular quartz embedded
in a clayey matrix. The gravel content ,-,ammonly ir? greater thaz4 ;0 percent by
volume of this very gravelly layer. The tctal tnicknoss t.f. the very gravelly layer
commonly exceeds 35 inches. This layer gradually changes with depth into a friable
gravel-free, clayey layer mottled red, yr.tlow and grey, oi1,3 cverlying highly
weathered acid gneiss or garnetiferous horntlerde gneirs.

Theee soils are very similar to Nyigreny. 3erte,3, hut are imperfetly drained
on account of the slow runoff on the gentAe an,1 tt(e pror internal drainage
of the very gravelly layer. They are ;'3er-o--7 weic7b In an
imperfectly drained, very gravelly soil differing trough being crarse angular quartz.
The very gravelly latente layer, in plseee is expoee,1 nt the surface and commonly
there, has become cemented. This gives r2.se 17 a 117inl laterite sheet. The Nyighenya
Series, imperfectly drained variant occurs almoet exclusively on the summits of the
ridge. On the middle slopes it is intimately mixed with the Agawtaw Series. In

places where the shallow, thick, very gravelly layer increases in depth or decreases
in thickness, there is commonly a development of a compact clayey horizon giving rise
to intergrades of the Agawtaw Series. BUT equally commonly the subsoil above the
deep gravelly layer is a yellowish brown, friable, sandy c.lay loam and these soils
are considered as a thick, gravel-free phase of the Nyighenya variant. Since the
depth and thickness of the gravelly layer or stone line change very rapidly and
randomly in relation to the observable tee,y-apri:, feaaree, it ie only possible to
map some areas as a complex of Nyigbenye, iperfe:,tly arainea vartant and Agawtaw.

2.4.3 Soils Developed on Old River Terrace Alluvium

per,pealAe, well drnine
reo, 707,0°1, .Cr,;.4,4, Flue sandy loams.)

The surface soU de thick, very '.A* ,zr-vp,h 6r,-,ve: to ,Tark t-te.lieh, brown,

porous, friable fine sandy loam. It obFaigee rr nto e deo red in red,
slightly hard, porotie, light sandy clay ",,,arr suhA etio ,re neutral to
elightly acid. There is a good distribut'on gi5 nOTU tc: A dot7aTh 07' about 5 ft. Lenses
of oyster shells are commonly encountered i; rel'en7,',

1;yigeeny sres7 impsr1ecty drained variant.
The gravel-free surface layer over the thick
very grae;lly lr e nnmmonly between 8 inches
and 16 inches thi.ok. The sc occurs cn the
miidle and upper slopes and eummits of almost
flat land O-A; slopes witll a oouvex aspect.
Land claes

,mperfertly '.lrdined variant Agawtaw
oomplex, The 1yey nardp? :%t. the Agawtaw
s:711 1n thin urt commonly han a nigh content
,7.17 lator\te gravel and thP gravel-free surface
Lver If the Nyigbenya Variant has a very
varia'7,le thinkneen, ranging from about e inches
7,- rvlre than 1) Lschee. Thie enit, like L2--

nA2, t'ne. Tiddle and upper slopes of
a1moe1, flet laec' 0-X,,) slopes with a convex
z:spre7t. l,ard elates 3e-;';,sd.
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These soile occur on the gently sloping old terrace remnants distinctly above
the present floodplain.

Mapping Unit L30 AVO1MP rc on gentle s opes (0-2%). Land
clase

,ina w-ained soil with a
oN/177i, Ted, yellow and gray
rdayf* e1;l9oi,)

The surface soil is a dark grayisfl rowi,;Jor2ne c,lz,hara when dry and friable
when moist. The subsoil which has a stmng, -,)rtematic structure breaking
down into coarse angular blocks, is a brown;sh gray iirizon with. many, coarse,
prominent, red or dark red mottles. It is dens<- with very few pores and has a sandy
clay or clay texture. Roots are very lari7n1y the dark surface layer.

The Zipa a dense, slowly permeable subsoil and hence the internal
soil drainage , po to medium.

ZiT:q Tiat (1-2%) and gentle
slope3 id c-lass 2t.

40. Chichiw Eerie .Des,71. brown or yellow, loose, sandy

The surface soil is a dark brown, loose sand, ...)r <indy 1am held together by
many fibrous roots. This gradually ohang4 cr yellow loose sand
with a very fine sandy loam. Commonly a Ilegvr :nveá .i-ver may be encountered
abruptly below a depth of 24 inches. The tc rapidly permeable
and neutral to strongly acid. Drainage var;es 1-7pogrsnh1:1 position from well
drained in their type location along the 1, VF.P5i VC1i',1 Inver, to poorly drained

in low lying positions.

:11Totlk Clat (C%-2

M,,n7y1r ,, ;'!f403t, flat (0-1%)
Lcvee. TI-J4y usually

1-47-7,1em, due to a
'WJJ Anw runoff.

Mapping Un il; 7 32 W1 ZFD1r r '),nnt flat ;1-2') slopes and:
-Jzvffy ,7;u-iface These soils

have 0iç wlt?,ess pvo'olem. Land class 2d.

2.4.4 Soils Developed. on Recent Floodpa Alluvium



C etuperfectly
lay lawns.)

The surface soil is a thin, loese nrr irk ruih brawn, neutral to moderately
acid, light sandy clay loam or silt 1(:RIri. This lo fc:iLowed by rrAlual transition
to a friable, very acid, sandy clay loa,m, or --ty m:vttled dark
gray or gray in a brownish yellow matrix

The Hake soil e typically imperCcotly -Lad
moderately well dr , phases are als,

Sandy layers are commonly encountered c t low 3 ft.
In some places a slowly impermeable coro t prew-it t ,irstn of about
2 ft giving rise to a perched water tabl, flLhLfl( appear to be
uniformly extensive or predictable. ThUF they arl roT veadily map1).3.Jle.

Hake soils with a thick, loamy ïL'.ce soils and upper Aubooll are present in
Some areas and these are mapped as 1-7. a light texturell vari%nt.

Mapping Unit M42 HaKe erie, m,cJerately well drained phase on
1 f3 clas 1.

Mapping Unit

Mapping Unit L42

Mapping Unit 142 W1

Mapping Unit 140 - M42

J.rr,"7rIztly ,r,-ilned phase, on

110 cavir.7 1 slight
i0 :Innt'r and

se3sna.11». h1J water 1:ible. Land class..2d.

ife2xe 2pn, H.,)(1-4r,t(1 varant, on almost

Glopes. Lan rla,--.15 1.

Hake Series, 11,7it textured w,riant, on 61most
cia ,IImpes and :layin,-.7 -Aight wetness
pre:blem i sonally hir-h water table and

a.6 iis :d.

Mapping Unit 142 B Hake t:eries, ight texture-. variant, on gentle
elopea. Luid olass 2t.

Complex -r" 1:ake seri e, moderc,tely well drained
phje 5er.Lpn (q1 almost flat

oJ Ives.

43, Amo Series (Deep, br^wni)h ,E,flow, firm

The surface soil is a very dark gm.». 'itsf' cl ay or
silty clay loam. Is the subsoil, therg - ol.r* About 2 ft a
dense, extremely hard, silty clay or °. !JJ!rupt 'i'r boundary.
The soil horizon immediately above tl:b , or gray,
porous, silty clay Ioam developed in r,:tiei water
table. The dense Cvoy horiznn is J. ,r,,1* ,r1 pror,o, red or strong
brown mottles and has a strong, very ,-o3,rt,,e, prs4Tak is underlain
by a light brownish gray, very firm, anglar co soils are
slightly to strongly acid.
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42. Hake



Amo soils are typically poorly drairad, Alough an imperfectly drained phase
is also encountered. Surface runoff is slow and permeability is also slow. A
seasonally high fluctuating groundwater table is common.

Stratification with light textured layers is not common in Amo soils. Amo soils
with a silty clay or clay surface layer over a heavy clay subsoil are common. They
are mapped as Amo, a heavy textured variant.

Mapping Unit M43 W1

Mapping Unit M43 W2

Mapping Unit H43 W2

45. Tefle Series

Mapping Unit V45 W3

18

Amo Series mperfectly drained phase, on
almost flat 0-1%) slopes. These soils have a
slight wetness problem. Land class 2d.

Amo Series, poorly drained phase, on almost flat
(0-1%) slopes. These soils have a moderate
wetness problem. Land class 3d.

Amo Series, heavy textured variant, on almos
flat (0-1%) slopes. These soils have a mode a e
wetness problem like M43 W2. Land class 3d.

(Deep ay, mottled, very poorly drained,
heavy c

Tefle Series, on flat valley bottoms, depres-
sions, and the lower end of very gentle slopes
(less than 1/4%) and having a severe wetness
problem. Land class 4d.

The surface soil is a very dark gray, heavy clay, friable when dry during the
end of the long dry season. The subsoil which appears to be always moist is a very
dark gray, very firm clay, mottled yellowish red along the vertical root channels.
It has a strong, very coaree, prismatic structure ex/ending to a depth of about 16
inches. The underlying layer 13 a gray clay mottled strong brown and having a strong
or moderate angular or subangular blocky structure with prominent slickensides. The
soils are slightly to strongly acid. Roota are very dense in the surface horizon
and common in the upper soil, while in the lower subsoil they are few and tend to be
concentrated along the slickensides.

The Tefle soils have a very slow permeability, seaaonally high water table,
very slow outflow by surface runoff, and flooding by .ge volume ol ourface runoff
flowing from adjoining uplands.



Table 3

DESCRIPTION OF SOIL MAPPING ACHES)UNITS (

Agawtaw Series
M20W1-2M20W1
M20W1

1M20W1
2M20W1

V20W1
M21W1
M24W1

Agawtaw & Nyigbenya
Series
1M20W1-1L25

Nyigbenya Series
1L25-2L25
L25
11,25

2L25
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Soil Series &
Mapping Units
Symbol

Pilot
Area
A

Pilot
Area

B

Auxiliary Selected Selected Auxiliary Selected
Farm Area 1 Area 2 Farm Area

No. 1 Auxiliary Auxiliary No. 2 Auxiliary
Farm No.1 Farm No.2 Farm No.2

Akuse Series
V1 0W1 125 11

Prampram (Akuse
shallow) 1V10B 26

Prampram & Bundase
Series

231V10B 1H12B

Ashiaman Series
Vi 1W1 47

Lupu Series
V15W3 16 764

Aveime Series
7

74

11

21

22

38
6

4.1

3.4
0.9

1.4

L30

Zipa Series
M32B
V32W1

Chichiwere Series
140
L40W1
L40W2

94

66Woe*

0.4
8.1
7.0

.10

3 237

4

296
16.6
36.7

0.4

0.7
4.2
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Table 3 (Cont'd)

2.5 DESCRIPTION OF FRASE RECOGNIZED IN THE VERY DETAILED SOIL SURVEYS OF SELECTED

AFEAS IN THE AUXILIARY FARMS

The soils on the alluvial floodplain to the south of the Okwe River have many
gully-like valleys leading into them. In addition, the alluvial parent material
oririrating from the Volta River is modifie,' 1)7 the addition of material from the

adjoining uplands of Black Clays. Hence the oIrthern side was not considered suit-

able for the selection of the auxiliary farm. On the northern side of the Okwe
River, the better drained extensive area of Chichiwere and Hake soils often contain

Soil Series &
Mapping Units
Symbol

Pilot
Area
A

Pilot
Area
B

Auxiliary
Farm

No. 1

Selected
Area 1
Auxiliary

Farm No.1

Selected
Area 2

Auxiliary

Fann No.2

Auxiliary
Farm
No. 2

Selected
Area

Auxiliary

Farm No.2

Chichiwere & Hake
' Series

L40-m42 39

Hake Series

M41 1.1 1.4
M41W1 2.5 0.6 -
M41W2 2.4
L42 6 _ 0.2 _
L42W1 4 - - 0.3 -
L42B 22 10 - - -
M42 8 30 8.5 1.5
m42w1 249 102 8.3 9.8
M42W2 - - 1.3 - - -

Amo Series

M43 .. - 3.6 - - -
M43141 19 4 47 2.8 7.6
m43w2 234 - 63 - 2.1
1143 - - -
H43W1 - - -

./143W2 828 - 98 0.2 0.3
Tefle Series

V45W3 174 234 3 3.8 _

Water 75 10 6.8

River - (19) -
Farmhouse - 0.3

Tota 1 731 1 480 484 39.9 35.3 456 74.4



layers with a contating ight terte7e,,

poesible to select a .;ont'.gueuu area ol
and representing Ule full range of solle
separate blocks each about 25 acres were
Tefle soils.

2.5.1 Selected Areas in Auxilia z Fare

In the detaili7d soils survey at .r 7(7' , tw, selected areas
in auxiliary farm No. 1, textural ano Jrinaço rfl ed to define
additional units. Hake soils, In .Lioker than 4 Lnches
occurs within a Toth of 42 inches, we ..een Flebarated a3 a Hake, stratified layer
variant. The impied drainage in Hake an'. Amo oIs eLv eaueed by flooding
and a perched water table due to a heavir ter,rc-t ::yt in ihe uLsoiJ r7iving rise
to lateral seepage. The whole area i it r10-- flat slopes and henne
no slopes phases are mapped. The followLn fc.I Mappin4- Units have been used.

Mapping Unit L40

Mapping Unit 140 W1

Mapping Unit L40 W2

Mapping Unit M41

Mapping Unit M41 W1
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',0111!ing: hreec, it was not
ct%fl 'r1avol.rable topography

rer the zel, tz_i development. Hence two
selected te -'ver Chichimere, Hake, Amo and

Chkr:ilwf,rc .;.?.11,17 1').71,, moderately well drained
phaee. Moaerately to rapidly permeable, deep,
pale brr,qn or yellow, lose sandy loam; finer
texiLre 1,7 oCten pret7ent below a depth of

; gxt nre.r1 of old
nd eubnes

Chiwere -,1?* ,mper:Tretly drained phase.
Imperfect drainage

L hwator table and slow
renef,2, )17 1,he .1molt flat (0-1%) elopes of the

Z. ruo,olise

Chiehiwere 3and;,- l.rn, pc,orl:; lrained phase.
t) fc)r the poor drainage due

to waer table and slow
ruty, f,at (0-1°h) slopes of
tho t LAn,.1 subclass 2d.

Hake yltrntifloct 7ver vari,in.t) sandy clay loan,
moi!e.-cely well Irlined phase. Deep, brownish
yellow, '.2rlable,molerately to rapidly permeable
sol Liml' r M4: exeept that the sandy clay
loam narfRee ytrco depth of commonly 18 in
i3 anderlale 1),' a cearee textured layer of
taicknees ;treater t1-,an A in; on almost flat

elopne e!' the f.:1,1plain. Land class 1.

Hake , la,7 Irarl,Int) sandy clay loam
,:noerrpotiv to M41 in
,1:4A impeded drainage
cee Netee table and slow

oe slopes of the
7



Mapping Unit M41 W2

Mapping Unit M42

Mapping Unit M42 W1

Mapping Unit M42 W2

Mapping Unit 142

Mapping Unit 142 W1

Mapping Unit M43

Mapping Unit M43 W1
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vC» ,-J31,j,T7a iam,
poorly drs p`i 51-ra Lax t M nrcept, for
t n r'+',.`+rs +. t +.% 1-,a I. water
ta1' +43,0 0.1SSt + 1+-1, )

A Xpfkr) ;1,r1.1.L)its'SS

r-,J7 wrrr! I. drained
pl:teDet4p browilla yellow, friable, moderately
t o rapirUy permcz-It1e sandy clay loam becoming
sottle oi 9:10;7htly fin,1 te.y.-tnred with often

&Wier ;¡ coree tertured Layer encountered between
3 ills+, 6 ft ir r, 11 owly PArmeable, compar:t , clayey
ni t 1 '31, !-'^k 711:. +11i Tir.3 (
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excopt thni, tJ.le surfaco roil and
moderately ocaree r,exture,i: Oh ,Iîrl'St flat (0-2%)
slopes C th41,, fl in. Lan"1 at ,7w,

Hake (moderately f.:oarse textured var ',ant t loam,
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Mapping Unit M43 W2

Mapping Unit H43

Mapping Unit H43 W2

Mapping Unit V45 W3

Mapping Unit Water
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2.5.2 Selected Area in Auxiliary Farm No. 2

The soils of auxiliary farm no. 2 occur in a ve itricate complex pattern.
In the soil map in the scale 1:5 000, the 9°11 Mapping Unite M20 W1 2M20 W1
(Agawtaw Series) and L25 2L25 (Nyigbenya imperfectly . .rained variant) themselves
only indicated the dominant soil and inciadc'd Acat-- sr-all patches of the other
soils. In the remaining parta where no large en.)ugh area of -lominantly one soil is
mappable, the Soil Mapping Unit is M20 W1 1L25, a complex of Agawtaw and Nyigbenya
variant. The area selected contains the full distribution of these soils and is
near the proposed source of water, the Accra pipeline.

From a practical point of view, the depth to a limiting ho zon (claypan in the
case of Agawtaw and gravel layer in the case of Nyigbenya variant) is important.
Hence three phases indicating depths of less than 8 inchne, 8 inches to 16 inches
and more than 16 inches are mapped. These phases are fundamental for Nyigbenya but
may not be as important for Agawtaw if economi--. methods of disrupting
the clay-pan are developed.

In addition to mapping the three depth phases. 4t4 :tions occurring to
limited extents and included with the Agawtaw or 11)r) '!-; 0M-1 map are shown separately.
One is the soil containing a high content laterite gt-avel in the claypan and
sometimes called Minya Series. The other is a variant cC Agawtaw having a thick,
very gray surface horizon and with the claypan usually more than 24 inches below the
surface.

The following Soil Mapping Units have been used:

Am; oilty 13T 1,)am, poorly drained phi..
Similar to M43 W1 except for the greatly impeded
drain::.e das to slow runoff and greater !:lood-
plain on ' (0-1%) slopes of the flood-
plain. 7a

Amo (finetext: ,4 variant) silty clay moderat,ely
well drained pa.be. Similar to M43 except for
a finer textured subsoil and surface soil; on

almost flat (0-1'1,70) ..ilopes of the floodplain.

Land class /.

Amo (finetextured variant) silty clay poorly
drained phase. Similar to H43 except for poor
drainage ora almost flat (0-1%) slopes of the
floodplain. Land subclass 3d.

Tefle clay. Very poorly drained, deep, heavy
clays with a very dark gray, friable clay surface
soil cover,a dark gray mottled yellowish red,
very firm, very slowly permeable, cly- auboil;
on flat (0(-1+2) bottom land. Land ola;
Area covered by ehallow water; the soil appears
to le similar 1) Tefle clay (V45 W3).
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IRRIGATION SUITABILITY

3.1 DEFINITIONS OF IRRIGATION '°--,3:,-TY CLASSES

3.1.1 Class 1 Diversified Crops, Arable

Lands that are highly suitable for irrigation farming. They are capable of
producing sustained and relatively high yields of climatically Butted upland crops
at reasonable coet when properly provided with essential cultural management,
including irrigation, drainage, fertilization, weed and pest control. The surface
is smooth with a gentle gradient between 2 and 0.25 percent. The soil to a depth
of 60 inches has a moderate to moderately heavy texture with a porous, friable,
stable etructure furable for root development, permeability to air and water, and
a good moisture re:tttion capacity md no adverse drainage restrictions affecting
plant growth. Th3c soils have a moderate to high cation exchange capacity and a
high base saturat, They have r, low oeil eTtrect eonductivity (less than 2
millimhos) and are free of toxic elements and will continue to be so under proper
irrigation and drai.uage maintenance. Both soil and topographic conditions are such
that with project larld development and facilities, there will be no drainage or
flooding problems, ad erosion resulting from irrigation will be negligible. These
lands have a relatively high net farm 'income potential.

Areas under olass 1 are Soil Mapping Unit L30: Aveime Series, on almost flat
(0-2%) slopes. Mapping Unit M42: Hake Series, moderately well drained phase on
almost flat r-2%) slopes. Mapping Unit L42, a light textured variant of Hake on
al most flat 0-2%1 slopes.

3.1.2 Clase 2 Divers fied C Arable

Lands that are modarltely suitable for irrigat on farming, being measurably lower
than class 1 in produ.:7:7lve capacity, adapted to a narrower range of climatically
suited upland crops, : ore costly to farm or generally involving greater risk. They
are not so desirable -lo.17 of such high value a8 laniq lass 1 because of certain
correctable or noncorrectable limitations of soils, topography or drainage. Any one
of the limitations may be sufficient to reduce the lands from class 1 to class 2
but frequently a cornbiriator. of two ar more of them are present.

The subclasses are defined by the symbols "t" and "d" for soil topography and
drainage to indicate the dominant type or types of limitations. The new areas under
class 2 may have a low available moisture capletty as indicated by coarse texture
(land subclass 2s: Mapping Unit LAO - C417ntwerc, 3erieu on old levees); or they
may be, in addition, slowly permeable de to taplgraphin pcsition (land subclasn 2sd:
Mapping Unit L40 W1). They may be mly slowly permeable and ce heavy and very sticisy
when wet, and cloddy and hard, when dry (lana enhelass 2sd: Mapping Units V10 W1
and V11 W1); or they may be, in addition, on gentle et,--e promotlng (Treater runoff



and erosion but manimiztng to some extent the wetness problem (iand subclass 2st:

Mapping Unite 1V101-3 and 1V10B-1H1:13). dimple topograpelo limitation includes steeper
elopes necessitating speeial caro and greater eoste to irrigate and prevent erosion

(land subclass 2t: Mapping Units M32B and L42B). Drainage limieation or flood

nazard may be preeent (land subclass At: Mapping Un\te V32 Wl, L42 WI and M43 W1).

Some mey be moderately salino (eonductivity between aed 1 mi'llimhoe) which involves

moderate costs for leareing and maintaintng a lee ,eeee e) oailniser. in epits of

the greater costs, risks, limited -range ef eropa er lewer produceivity capacity,
tnese lands of elaee 2 can have edequaie net farm Income imder proper manneeement.

3.1.3 o Div

Lands that 4
saitable for irrieeeion development bet are approaehing marein-

ality in upland cropo adaptabelity range or economic potential. They are of
distinctly restricted suitability because of more extreme deficiencies in the soil,

topographic or drainage characteristios than class 2 lande. These deficiencies

restrict the range of crop adaptability or impose severe management problems or soil

improvement

mes=Theselands may have a smooth topography but have inferior noils (land eubclass

3s: parts of Mappine Unit L y ah ..4ferT]le scil witn

very gravelly subsoi]); in addition, they may heve Impedee drainage Cland subclass

3sd: Mapping UnitP M20 W1 2M2(l W1 and V20 W1 Agawtaw Series, Infertile, droughty

and with a claypan impeding internal dranage). The lemitatioes may be simply poor

internal drainagn fi ta har,ardq cv h1 :nn r: 1ppir W .711d

143 W2). The basie ef tne system of Jend elarsiticatiee for irrigateon suitability
and the set of generaH,zed ispeeificatiene for 7rrifsetion oeitebilisr classification

of land are given n ppendix- 2.

3.1.4 Class 4 Di,c122i1121_2EnEst

Larlds that have one or more nonaorrectable defieeencies making them ansuited

for most common crepe. :5ome are well suited te wetjw,d rice, and others only to

meadow or pasture. They are capable of supportimet farm family with a moderate net

farm ineome if opereted in units of adequate eize or in association w th better

lands.

The deficiency may be a soil characteristic such as duo to very high content

of inert gravel in the subsoil and the nearsurfaee layer (latid subclass 4s: parta

of Mapping Unit L25 21,25). It may be inadequate internal drainage and an unfavour-

able topographic position causing eeasenal flooding and slow runoff (land subclass

i11: Mapping Unit V45 W3): or it mey, in addition, have a soil problem (land subclass

4sd: Mapping Unit V15W3, very sticky, 4eavy ctlay, when wet, and cloddy and hard,

when Ary.

3.1.5 Nonarable

26

Lands which are nonaraole ander exleteeg conditione bul with aotential valee

sufficient to warrant tentative seggregalion for speceal etude prior to completion

of classification; or, lande whose arability Is deperriene epor esflitsenal proeeet

constru tion or la: d improvements. Thee elasn eeee eee epeear Ae tne :naps or

rep,



3.1.6 Class 6, Nonarable

Lands which are considered nonarable because of failure to meet the minimum
requirements for the other classes of land, or which are arable but not susceptible
to delivery of irrigation water or to provi ion of projeot drainage.

For subclasses whioh are not susceptible to cri because of position,
such as isolated r.), high (h), or low (1); or whie need additional project drain
age construction d), the arable class or subclase is given in parentheses.
Subclasses 6d (48d), 6h (1) and 6h(2t) have been recognized in the surveyed areas.

The ¡system of subolassee as numbered and defined in the previous paragraphs
has been designed primarily to indicate levels of suitability and kinds of limits,
tions for the climatically adapted, common, arable, upland crops like maize, sorghum,
sugar cane, cotton, tomato, tobacco, kenaf, pineapple, sunflower, cowpea, groundnut,,
sesame, onions and shallot. Levels of suitability and limitations for other kinds
of crops like tree crops, pasture or wetland rice need not be the same as those
indicated by the number and letters of these subclass symbols since the crop require-
ments can vary. Nevertheless, the wide spectrum of subdivisions based on specific
ranges of limitations of soil, topography and drainage conditions defined for the
arable upland crops can be readily reinterpreted for the other kinds of crops. Only
pasture and wetland rice are considered in addition to arable upland crops in Table
6, since tree crops will not be developed exteneively in the Accra Plains.

The suitability levels for the three kinds of crops are indicated, for sake of
clarity, by the terms high, moderate, low and nil; these correspond in crop
adaptability and eoonomic potential to the irrigation suitability land classes 1, 2
3 and 4 as defined in this section. Thus the suitability levels for common upland
crops expressed by the land class numbers 1, 2, 3 and 4 in the first column (land
class and subclass) are repeated by the terms: high, moderate, low and nil respec-
tively in the fourth column (Suitability levels for arable upland crops) for easy
comparieon with the suitability for wetland rice and pasture.

3.2 RECOMMENDATIONS REGARDING LAND USE OF THE LAND CIAS

3,2.1 Class

The soils of land class 1 in this project are characterized by ease of till
good internal drainage and a soil struoture favourable for good root development.
These features make them (Soil Mapping Units L30, L42 and 1442), in an area dominated
by imperfectly or poorly drained heavy clays, very desirable for a wide range of
tuber crops, deep rooted crops and crops sensitivo to impeded drainage. Some of the
crops that can be grown are banana, plantain, pineapple, tobacco, yam, cassava, kenaf,
pepper, cowpea, oapeicum, tomato, g,Lrden egg, eggplant, okro and other vegetables.
They are not suited for wetland ri-

It will be necessary to build up the organic matter content which tends to be
low and to supplement low nutrient holding capacity by: growing legumtnous cover
crops in the rotation, using a trash mulch wherever possible and adding kraal manure,
crop residues and householdrefuse. Application of fertilizers especially nitrogen
and phosphoroue will be necessary.

27
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DISTRIBUTION ,Uni1A7T(N. ",711TAB:.; SSES
TN 4::TY

Lanci C ass
or Subclass

711 01
t

SS l:L

A ttt ; Selected
Area
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Farm No .2

("19) 2.9

28 11 1.4

2t 96

2d 272 18.0

2st

28d( i) 6

SO( :. 11

3s 8.5

3d 1 062 161 3.9 2.4

3sd 4 4

4s 7.0

4d 174 3.8

4 sd 16

6h(1) 21

6h( 2t ) 21

6d( 4d) 75 6.8

Total 1 731 39.9 35.3 456 74.1

N0TE The 171 pa ng equal 1 y
the rover,
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Furrow irrigation can be practised. Sprinkler irrigation would be more
satisfactory because of high infiltration rates, but this is not possible in the
present scheme. Some of the areas (Mapping Unit L30) do not have any flooding or
drainage problem, but the others (Mapping Units 142 and M42) are liable to slight
flooding under present natural conditions. The construction of dikes and drainage
channels will, however, eliminate this and 'to the soil its inherent potential
for good drainage. Terraces and grassed wa sr we required for erosion control.

3.2.2 Class 2

The lands under class 2 have slight to modera
or drainele as enemerated in section 3.6. T'ee,
farm income potential from relatively high . )

however, varies with the specific limitations

3.2.2.1 Subclass 2s

These have a well drained, rapidly permeable, light textured soil (Mapping
Unit L40). They are well suited for a wide range of tuber crops, deep rooted crops
and crops sensitive to impeded drain;ee. Crops sensitive to even short periods of

ought are best avoided. Wetland rice also is unsuitable. Banana, plantain,
pineapple, greundnut, tebece, onion, shallot, yam, caseava, sugar cane, tomato,
capsicum, garden egg, eegelants and okro can 1ie grown.

More frequent irrigation because of low w: holding capacity is required.
Furrow irrigation can be practised. Sprinkler irrigation would be more satisfactory
beeause of the high infiltration ratos but this is not realizable in the present
scheme. There is no flooding or drainage problem. The organic matter content which
is low must be built up to increase the low nutrient holding capacity. It is suggested

that leguminous cover crope are grown in rotation, and that trash mulch is used
wherever possible, as well as kraal manure, crop residues and household refUse.
Application of fertilizers, a complete mixture preferably, will be necessary. Under

good-management, le,?e soils become highly productive.

3.2.2.2 Subclass 2sd

Two kinds of problems are grouped here together; a rapidly permeable, light
textured soil with an impeded draine due to topography, and a slowly permeable,

heavy sticky °lay with an inherent impeded drainage.

The former (Mapping Unit 140 W1) will be suited for a wide range of tuber and
deep rooted crops following the installation of dikes and drainage channels. Crops

sensitive to impeded drainage must be avoided sine there is a rlek of seepage of
flood or irrigation water into the area from the adjoining soils. Soya bean, maize,

sugar cane, kenaf, cotton, cowpea, cassava and other vegetables can be grown.

Wetland rice ie unsuitable though it may be cultivated if the surrounding soils are

also under it. These landa will need eo be irrigated more frequently than the
surrounding areas with the furrow irrigation methed though eprinkler irrigation would
be more satisfactory. It will be necessary to leAld up the organic matter content
and to use a complete fertilizer as in lands ef subelase ?s.

30
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The other gre,u0 In eubolass 2sd (Mapping Jeite :6 'efl 711 W1;, due te their
inherent impeded draimate and intratable nature, axe beet suited for crops that can
withstand short periods of moisture saturatien, Segar eorghum, maine, cotton,
sesame, kenaf, soya bean, cowpea and other leaaee end vegetehlee oan be grown under
furrow irrigation. Wetland rice can te grown with aperopriate 1Rnd preparatien for

flood irrigation.

These soils are very hard and cloddy when dry and very Ileavy and stieky when wet.
Timing of ploughing, bunding and other operations, Rhr.Y3.1z eoinoide witn the transient
optimum soil moisture range when the 3°1.1 te neleher too dry nor too wee. Heavy

machinery will be needed for tillage. When the soil le allowea to become very dry,
cracks, which are eharaoteristic af these elay seile, are eer:, exteneive, wide and
deep. First raine 7,r added irrigatien waters eee l)et by rrp.,d flow dd4n elaim tnto

the lower subsoil end substretum till the soil 3welle up and 'loses. Subeequently
much water is lost as surface runoff. Efficient water uee aneuld eneure that taftl-
tration ie improved and that only the surfaoe and upper eubsoel are initially
saturated. An addition of moisture into the ery lower eubsoil and substretum should
be by percolation thrcugh the upper soil layers thereby promotng the leeching of
any soluble salts that may have accumulated in thP earface layers during a previous
irrigation season or in dry weather. The maintenance of R surface trash mulch or
soil mulch could minimizo deep cracking and '.ncrease absorption of water by the
surface soil horizons,

Inherent slew permeabileey nereeettatos edeeuale na uic mprrvin mca7vrcr,.

Interceptor drains ere reqeiree as a orelectler ,zn in' si r=nrf Rnd eeeeeee

from surrounding lead, Deep drairage cearirele are neeLed to promote the dewrward
movement of water from the eurfece and to carry ewey eeeese weter, bc.hueepage as
well as surface runoff. Te ehannels muet be largo eneugh to eepe with eevere flash

runoff following heavy rainfalls.

Fertility is good but for continuous erepping and for high yielding varieeies
use of artificial fertilLzers, especially nitreeen and phosphorus will be necessary.
While the incorporatien of large amounts of organte maeeer maintain the nutrient
status does not seem desirable en these impermeable clads, deep rooting legumes in
the crop rotation solely as cover cropsIsuch as elgeon peseor witn seconeazer value
in the diet such as cowpea, would help to improve struoture and permeability. Use of
heavy machinery when the seile are very wet, er ehe eee of pressure implementn such
as mould board ploeghs shoulc he avoided, ',Itr.to-ture and relnage oan be further
improved by provislon being mede fer deep drains he'tgeer rasee bede. If the soil is
used for rice under flood ierigateon, sach imerovemento en scW etrueture and drainage
will be neither poesible ner neceseary, If rice eneer trrigaton ia part of
the rotation, the improvement in structure deemed favourable fer the upland crops
will suffer periodic eetbaok, but may be eustifiee by the total nPt farm tncomn.

Though the soils in land cubrlass 2cd (MappIng Vrite VO ye! uno Vi, W1) pose
special management and dreinage pre-:blame, they ere eeeerthe!ese eLghly productive
under skilful managemeee,

3.2.2.3 Subclass 2st

These lands heve R moderatel7 c;dier, lo sts.:Icp4, el cv y osrmnnbls, oticAy ,14y and

are gently sloping. (Mapp.tbs: Urtts 'VlOB, IlflZ*-11-i1711.! Iii.o ths secwnd group in
ffubclass 2sd, they R;f? 3est gutted :so:. zps ttat 7,11.)rt peri*de of
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moisture aaaaraa aane, maize on, tobaceo, eesame, kenaf, soya bean,
cowpea, ìiac,ner egumes and vegetables can be growa under furrow irrigation.
Wetland rice under flood irrigation is not recommended since extensive cutting and
filling to prepare terraced fields would be necessary.

The same remarks made for the second group in subclass 2s d, on timing of tillage
operations, improvement of water peroolation and lePching, and provision of inter-
ceptor drains apply here. The drainage channels to carry away seepage and surface
flow from the area need not be as elaborate owing to favourable topography. Use of
fertilizers, the need for deep rooting oover crops to improve structure, and the
need for avoiding pressure implements or wet soil aonditions are also applicable.

3.2.2.4 Subclass

These have moderate or light textured, moderately well drained to imperfectly
drained soils and are gently sloping (Mapping Units M32B and L42B). A wide range of
tuber crops and deep rooted crops are milted, following the installation of dikes
and drainage channels to minimize flooding and facilitate drainage. Banana, plantain,
pineapple, onion, shallot, tobacco, soya bean, maize, sesame, groundnut, cotton,
sugar cane, yam, cassava, kenaf, cowpea, other legumes and vegetables under furrow
irrigation will grow well. Wealand rice under flood irrigation is not recommended
especially in Mapping Unit 7 B,

More frequent irrigation than that for adjoining parts is required. Leguminous
cover crops shouJi. 1,e grown nt more frequent intervals to improve soil structure,
organic matter content and nutrient holding capacity and to help retard erosion. In
the dry season, lara saile tend to become droughty, incoherent and powdery when
cultivated. Kraal manure, household refuse and crop residues shoald be applied
wherever possible, and trash mulching adopted. The ase of cover crops like pigeon
pea will also be useful in controlling spear grass which is very common. Artificial
fertilizers also must be used regularly.

Areas under Mapping Unit !.12B have a more impervious subsoil and hence can
retain water batteaa Nevertheless Mapping Unit L42B can alno be used under furrow
irriga-ion ever, itouh aprinkler irrigation would have been more satisfactory.

3.2.2.5 Subclass 2d

Tneae landa have an imperfectly drained to poorly nad soil on almost flat
ppes (Yapping Unit V32 Wl, L42 Wl, M42 W1 and M43 W1). A slight wetness is a

general problem due to floodina: =d slow runoff, which will be largely eliminated
with tIle inntallation of flood control dikes, and drainage channels. A variety of
deep rooted crops and tuber crops will be auiteci particularly by areas under Mapping
Units 12.2 Wl, M42 W1 and M43 W1 using furrow irrigation. Sanara, plantain, pineapple,
onion, shallot, tobacco, coya bean, maize, sesame, graundnut, aotton, sugar cane,
yam, casnava, kenpf, cowpea, and other legumes and vagtablea will all do well.
Areas under Mappinr Unit V32 W1 will grow cuoceaafully wetland rice under flood
irrigation. Mappiag Units M4:' W1 and M4: W1 (-'n support wetland rice under flood
irrigation eopecially if the surrounding area:3 are ala uaed.

.7aminc)us cover crops should be grown at more freaae n intervals in the
roan to improve fertility and to control spear rraes, Artificial fertilizers

essential. ' mulching must be aAopted, and whPrever possible kraal
household ad crop Iecidue.
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installed. Deep reeting leguminous crepe soleTee es ever ereps, such ae pigeon pea,
or as a food crop, eueh ae eowpea, can be erewni rta:loe durine. trle ,iry season to
improve fertility and percolation. Cotton, vegeeables and kenaf are other suitable
dry season crops.

3.2,5 Class 6

Those under land class 6 are 11-t either cannot be irrigi ned

under the project plan.

3.2.5.1 Subclass 6h

These areas are not susceptible to delivery ef irrigaLien water because they
are higher than the proposed irrigation channels paesin by them. The arable class
suitability if irrigable is given in parerthesee (1, Mapping Unit L30 and 2t, Mapping
Unit M32B).

3.2.5.2 Subclass 6d

Major project craLnage eonstruction ee requiren before ehese can be etilised.
This is unlikely in the project plan. The era lase euitability if preeided with
project drainage ie given in parentheses (11., Mapping Unit 1T4e W3), and weuld indicate
the need for ordinery farm drainage ehanecelo in ìLl ke major proeoee train-

age construction. Rice could be well suited ef projece drainege were installed.

3.3 SUITABILITY OF AUXILIARY FARM No. 1

The suitabilety of auxiliary farm No. 1 is determin eprntativene5
of the soils of the floodplains.

Soils in auxee. 7ar7 ' c). 1 vary in drainage randomly within short listances.
Topography is very irregular, and often suggesting remnante of old river ceannels.
Texture also varies rapidly both areally speaker'? axle vertically. Soil layers of
contrasting textures are ce:ten encounteree in coLl profiles within a depth of 6 ft.

Apart from the Agawtaw, A.k7. and related soils nn the upper gentle elopes in
the southwest part, the ourveyed area is an almo:,t flai slopes) fleodpiain
covered by soils derived from alluvium. Hake soils are one of the commonest, occupy-
ing about 32 percent of the surveyed area. A moderately well drained phase (M42)
and an imperfectly drained phase (M42 WI) ef the mediem textureci neil type, and a
moderately well drained, gentle elope pease the Igh, te:Ttured soil type,
have been mapped.

Chichiwere soils occur on the river eevee r.N9 +I wei reueu pnase (140). Further
away from the river, en imperfectly to poorly drained peaee iL40 WI) ie mapped. In
the northwestern part, a complex of Chichewere era lake eeilr well drained to modera,
tely well drained ehase (L40 occupy the relt.i./e hegeer [7.1".:".1.71r1 ertenaing
from the levee. The total ecreage of Oneehiwere eelis jr el4imatee te he %bout 1e
percent.
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The soils are subject to much aooding by runoff from the
ana to slow outflow by oaaface ruaoff. When the project flood
drainage channels are installed, they will become suited for a
The classes indicatirg drain limitations have been based on
conditions, permeability and topographic position (since these
the degree of economically feasible reclamation) and are given
of drainage conditions after land development and installation
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The Nyigbenys. soil (Tlapg Unit I2, 2L25) can vary in suitability from lend
subclass 3s to 4s. When the depth to the gravel layer exceeds 8 inches (land subclase
3s) the soils are suited for shallow rooted crops like groundnut or pasture. Wetland
rice is not recommended sinos the extensive soil cutting needed.for making level
terraces will expoee the very gravelly, inert subsoil layer to the eurface. In the

very limited areas of the Nyigbenya deep phase where the gravel layer is more than
16 inches below the surfaoe, other crops sruch as kenaf, cassava, yam, maize, cotton,
Boya bean and cowpea can be included in the trials. This deep phase of Nyigbenya
has a thick rooting zone of good physical structure and hence with irrition,
fertilizers and good management can become quite productive. The shallow phase where
the depth to gravel is lees than 8 inches (land subclass 4e) is suited only for long
term pasture.

3.5 SUITABILITY OF PILOT AA A

The land use class distritution is not simple since the soil distribution
oattorn of pilot area A is somewhat irregular. The soils have been formed on alluvium
deposited and reworked by the Volta River as it changed its course many times through
:Anci in the vicinity of the area. As a consequence, topography is relatively uneven
and irregular even though the total relief is smaller than that of pilot area B.
Teetural and drainage patterns Jc not show any simple relationship with present 111>-
graphy or distance from the present river channel. The alluvial material is moaifia,i
in the Bough by material brought in as valley fill along a valley leading from the
area of Black Clays.

adjoining highlands
control dikes and
wide range of crope,
existing soil draanage
three factors determLae
as the best estimate
of project facilities.

Soils of land class 4 (subclasses 4sd and 4d) are best adapted for wetland ri20,
They are the Lupu and Tefle and )ccupy about 11 percent of the area surveyed. Durinc
the second rainy sew7cm, cottor, .'izo or vegetables can be grown. Continuous rice
cultivation can be paaaaO adtaaal. ally risk of accumulation of soluble toxic sub-
stances, provided adequate drainage facilities are installed and maintained.

Soils of land class 3 (subclass 3d) occupying 61 percent of the surveyed
are also inherently poorly drained. They are the Amo soils; the normal type

the heavy textured variant. They generally occupy lower topographic positions
relative to the Hake soils (which are class 2 land) and have a heavier texture and
lower permeability. These, especially the heavy textured variant of Amo are readily
adapted for wetland rice, but with adequate drainage channels, the soils can be usen
for h limited range of upland crops like maize, cotton, sugar cane and vegetables.
Deep rooted leguminous crops, cowpea or pigeonpea, should be included in the rotation
to improve subsoil structure as well as soil tilth. Artificial fertilizers,especially
phosphorus and nitrogen,ehould be used. Since this land class occupies the major
part of the block, the pattern of use selected will determine the use patterne of
the other land claeses and hence of block A as a whole.



Soils ->f as 2 soils b,

age defli.encies. The drein loi) °r4:V4.?:07 per le-, of
area are the imperfectly dralrec; 1-'..are of Amo are the inkit;.>1 ,-,11

of the flood protection dike an:; Arai:IA.7e chamie.L cirL wade range of oA
crops such as tobacco, maize, tfn, 31.1r ca, ..)ro,);,e, pinnapple. grouud
yam, cassava and cowpea con be ,:tivatei. Wellen race Tar be F-.rewn e'n
with adeque,te land preparatiln Flood irrigation. Art.ificial
ia11,7 phosphorus and niTroge;:, .ihe,\At be u.sai.

ThP class 2 soils witk 1,imitattx1 ,etpyill A percent
ourveyel area are the Iak. u. 2. rû,a
for a wade range of upland rcm-)etrel ,r,.aol:r-o and tn-
of cover crops anJ other scuree,) o orgar,-..o matt.r 4fC
and impro'ee eoil fertitizers cinesphiirue, and
should be lined.

The class 2 soils wi-t. a ic,67td percent k'
nurveyed lrea, are the (f.11.,11.we,-. They arr 31.H.to wide ranee a:
crops. Furrow irrigetion L".z.F.,t1d euctl e( r.a1 f'requent t4L

are reeuirAci tban for '.17e, ?Tee r eu c,r wetial

%ver crup ; shou)d be ineLAiJe tur, rotati-:n. Tr 1,- ff;,-,.r neas-4ree,

addition crop reoldaet-'; to,,, 0. ,11.wire, ur
7]1;1 "14, '

EltV),1 .

oo,

Avieme the modeeratelF WO ,aiat«,..Nd for a
4 QC irelude-r );hor

adAat'ìon 702H)11.,.`F
organir, 'ro' ,,-er content. Ai" 4

Rou,7h1y 4 petcent o?' ,

will be '.!rai::0-,d wher the ,ontrol "
installed. The land will the!, '0,eome ela7sF, ld
rice can bc Frown here eont.',11,'eJ,7: . with re 7TAk .)f

if the dra,necee ehanneln eurfa-. L1P.4,4 '

the adjo;e1iL,7e areas arrt fro°,71 t!'e .,'eeil.eee areas ore la wor't,;.*,J,- a'
A limit,et ra.;hqe rrf ttOr,. T7,1.747 3.fl6. r7.70c,
second retrs., neason. w:uld o

3.6 SUITABI 1'Y AA B

Pilot area B has a ver 7i)ril(, to e. most fist topelaphv. ;.lopes ef feo
0.25 percent eover pement rh, ,irea in the eenlr,,:, portion stretrti
east to WP8. The remaining along. the norther-1,, ,,ortwestern ami
borders F.n,:1 an isolated tlelt,hwent have Ker.tle elJpee of 1-" irr:a0
occasionally reaching 2 percent.

The former, almost flat arewl are occupied Lapo ind Tefle soils (Mrrop
Units V15 W1 and,V45 W3 respectively) and their predicted suitabality for arahl
upland crops is marginal to none (land subclasses 4sd and 4d respectively).
areas are most suitable for wetland rice under fiord irrigation. Flooding t7
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surface runoff f:rom 41-g. `3111'.7`01,1:1d. 1Fr:`,

dra:ns. Deep izainage Ufl iti 1-

to carry awa.,y excees water, "oot,;.,e. srfo ruff from the
Con-tinu.ous rice cultivation oz.,' rotat', vr....th appearo t
la.nd use.

Fertility is moderate but f).17 Gi'apping .,,Lr Kith nig'a

ficial fertiiizere must be used. k limited range oi uplar,d c,ropc
cotton, vegetebies, oowpea oe ,Z77';e471 on -!.nn rolks (Mappinj, W.1; Vi"") 4 ,

land subclacs 4sd; 1.1 a mcre essorat,-,or nt seep
are laid cut puï,1 cal-i»vat.%on rrar70.cor. raised tjn tagee, 57,11e

channels must he deep and wide enoagh Lo c5p fith laro:e flaco 21001,-, ospecia,.v
they occur iL :eolieltly saturated raii or irripTator... The measu.

age oltanneil uic raieed herizO and 1.h.,2 a deHl., rwted. leFimincue
crop like peon pea or cowpes in trs strucvare aria

Ire a&tition, pressure implements 91.1.,Jk ao madld board ploughs, should ",ï?
avoiclel as WALL E.,'S ploughing wheI v?,ry I aJ rica undet flood

so tr:L in the r0-ta-t.v,-,n, in-Trce.erwirts anr. , perm eat:,..? Ji
be tempc.,rari Ly a:crested o ren 1.irde7.jC o, 1.110 12 z; arr.

exel.,ec Led t,, .:ra(51k- wise 1y cu,,o, -Jr,der nr, 0or,2iti oro pr'
-they a.re ,)( t allQwed. flory' uutO j,.1r,t',"!33 cf. 7.,,vite.r at

o f a r';'01-,p13:,=7 9 eaaci) 0,11.1 b(, e 1,0acìdn,'; pi...? eon'. a.0,_1_,rr....1.a-`2

moe `4 , pn. ;°',: -i
,

3ctly sloping o.7.'917
T.Y,ey arf)J. ;7)1" 114:3 pl1:, r r

_te .r..'n--re , rITh my,ty, )4%1' 50 1:i

t!la numer..A1 (, in r37: ") ' &trp.,,n,r1,f7 C rr I

jr utrentees:,s fDr

!,;tbi part 3 41,1',,r.F t, r.,I e r

,r1(7. ii.311.1aman r in J.I 7-3_1 '

irrig,ation wLth ara1i r valFunc: crops rt ndi rirted ozw- !

23;1 respe . LT, 1 'ro t SC ^,

Rano on hïe aimoct 34.0c1.,-,c;

c aloqurt on or" 7,-Jo-1,-,T, ,e

appreciabi e derTee r". C10: Ir't
deep drain0
neceseorr. Crops th:ot ' )1e 711,.7,1't ucriorirmoisture
sug,ar ccne cowpea, V.Vider k7,ropfi sr..) y.-qgeta 17:7

rooting ',.eg-,aminou.s co,-er r rp s snr,C,... includ,.-y1 in

s-tructure and permealo 1 it,i; . Press-Are imp 1. ement s an,1 plJiiugwheï, the
must se avoicied. Use or ridges z)z raised beds will heir n the development r
granular soil structure. Tia' ac.-.1umu-, at ion of sol.,.?ble sal !:1--, must be ,prelre,nt e.)
provision of irrigatior, for effective leachin.,r ani drainage. Fertility -Le rl-t,.)orz.-1,e
but artificial fertil L 7 erl spec1aLJ ano horuc sh1,1

The serin r. gpoup of soils on th.o relatively higher growid are Lip°, eoi/.
Units M32B and V32 W1) ar.d Amo sou t:Mopping Unit M4-3 W . They have only 7)
topographic or drainage restrictions. Potential for an adequa.te net farm inL'ome
under irrigation with arable uplaro crape is indicated "`,;,,- t'e.eir subclasses,

and 2d. respectively. However, a grenter part of the coils w:L11 be above ie reaor
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izr.,,z,70.lor water and wil )re
Crtalized as 6(2t) or 6(2d), JThr Lcr;ga')lo L 1 raited fr most

c,rops as the project eliminA4 ami otn'
3,-)i1s flavo inherently a media m ',.rt4-nal drainage aied Tt,ltum runoff. Maize,
1.1.gar cane, cowpea, sisad, ginger, 'efTetables and ',an be xrown. Lr
teguminous cover crops in the rs.:ton, addition r,cw,Fzenold refuse, crop 1,.,11
,ind kraal manure, and trash mIzirh w'nerever possh. rscommended to increo-,

1s organic matter content, krtr'.cial mnct he u.7ea.

The 'Last group tn ela Ligher
'ktlapping Unit M20 Wl. A low Dr marF:.o,,,I ,c,lomIc polentia) Etru',

yrop adaptability rango, as slbo1a3 They are tnrrtile,
watr,rtog:ged in the 14,41 eeesolxh aroughtq the cl_77

pon:otty are very poDc velopment, walo,r
utorage. In this irrigatiori L, they ocul- close to ths

atIon cliannel and hence may o,?. usea, oaghing mii:1,-
bs adopted only after usefuluen, L,Its been demonstr,1%, 7,a auxiliary farm N,1.
T)1 then, these soils can ,77cunamt:,z tv cAnrl. Deep
1,2Fumincus cover crops anl r i c incluae, rcltati-m. Other '0

i6crease organi,7, mr,ttev ,r,cht» , re
x7a1 manure, crop resArGeti, refune,

d_rin to promote ,Iv,;11,71ol' .110 t" and ranot'r
14.H3' ":4",: s "" " -"Mrs)

oretland r n, s
s S c n,

'. i (";51-/ :,"01% ^ ;,;r, [` ".
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IRRIGATION SUITABILIT: OF 3UR7,-7,7TSD A

PART I

THE BASIS OF LAND CLASSIFICATION FOR IRRIGATION SUIT

The land classification syetem used has been devised to give c. .md
subclasses ehat have agronomic and eeonomic eignificance. Nevertheless sinee

imental data e: peaetical experience of the behavieur of these 00113 under
agriculture is n)nexextent except for the Akuse Series, the olasees ani eubeLe, e
have been defined in terms of differences in phyeleal ures erpo

be of 1,11e..,e,inee deLermthlyqt erep dee

The r-117' inflaenceng aeaetabilkty and eree tht,

areas are \i, eharactorieeieeOUCL as texture, struet,are,
acidity, alkali, ealinity, permeabilety and fertility (ii) topographic j,,.

istics seeh as land positiol4v
factors ai, nfluence the anu f productim elDoe they clirr;11,r,

pattern, worv:abilit, land preporation and farm draine. Faetore influenein 'Lo
cost of _Lend deveeepment like deneity f ' ree eover ant rough, -":,us,pc):-,y

have not been included since the coat ef land Clearing and ieveIline will oe
project cost.

Since crop requirementa and tolerabl,: limito ef soii teleJgrapLe %nd

characteristi vai;,- widely betweec different kindr, of crops

crops, arabLe upland field crops, upland Tree cropa, pasture and wc-`13nri
single classIfilt;on s,:heme can predeet the levelo or
all these 7roups. Differentlating characteristico for ouitability Icvels for
upland field 1:cw crops, however, prTvide a broad range of sul.div15lolish.ììt,
finer limito 02 topography and ,"1.r3nage pondtIons woulri

for other kinds of' crops. The zuoelaeaee eleus defined can be reinterpreeee
other crop uses. It is on this aseumpteon and for,cwing 'te U,S. Derceu o:
tion system of classification of 1953, that four levels of suitability based :-)n
different degrees of limitations due to soil, drain e, topography and their Intee-
actions have been defined. They provide a broad spectrum of groupinee nusocetL
to more specific ie,creatione of even Adaptehelet arel yelt9 ano, ereel.eee e,
costs of productioe. e3eder eenser.eeokall, sueeaintet

The specifications used for the irrigation suitability classification are glvee
in Table 6. These specifications have been selected on the basis of their releveiwe
to the agronomic and economio value of the lands under consideration. For es(. 1',

specification, the maximum or minimum limit allowable for a given class when the
other conditions are at optimum is given. When one or more of these ether conuLiuu
deviate from the optimum, the limits of the specification determining the land c:eps
will vary.



46

In praetice, all the pertinent factere are rine eeree' end Judgement e: e e:rer
balance between the compensating factors fer qualifying 272.- inclusion iete e eeven
class 1B made. Variatiees outside the permissiole range of a given proeerty sften
occur especially in alluvial soils and heme the classificateon is based on t'ie
most representative values for the mappeJ soil unit.

Clacs 5 is a tentative class to whieh lands whose irrigabilitv, drainaee
flood control in the peojected scheme nRede further study are assigned. Lamo' in

this tentatiee clasp e finally -03a. ed under tbe proper arable el.asc or claee e
prior to completion ef the survey.

In the . eap the areas that are r Lrigable, because of either f;illere to
meet eee minimum reueirements for the ote.er classen of land, or net susceptiele ee
deTivery of irrigatiee water, er laelcene provisioe of erojeet land development fer
draina7q or flood oentrol, are inoeded in class 6.

Tne subelasses within ' or 3 are of approximately equal economic
potential when under arable epland crepe, although their adaptabiliev rangr mqe vary
widely from one subelaes te another eeeording to the kinds and degrees cf )imetatIons
in the physical chareeterieties. For wetland rice or pesture, the levels 4ait,-

abilityimplied in the Lend elose cr sul-c3ase tlumel-1ca3 desi,rantion .10 loni7cr

by the very definitione of the classifioaeien system, the eeitebilite level ee
economic pol7,0tka: -re ;-vppiAce 7 vratd?
age and other eubelessfei in ,1asees e. and 4 assume new leVPIS of sultee.e7,e ler
wetland rice and dry eeasen paeture. vavieue nuee.lasses 0L ,f7(.17

2, 3 and 4 may asume etP.er levels ol eelteol2Ity for terse crops. TrPe 'ropo ,11T
considered in the present scheme Einee Aleeeterk eroductior play e meJee role
in the developmeet of the Accra Fleire-: are eny laree peale prodeet',en

through the reglen weeee tene te tcet.:e fltes,
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SPECIFICATIONS 1 FOR IRRlATION SUITABILITY
CLASSIFICATION OF LAND IN THE SURVEYED AREAS

3r b:f loam
aoilo permeable sani

31av loam ,i4YrIn,? 37
owly

pee)le
any

Depth to Tocz-5 '6han more than
very gravelly 60in 36mn
layer

Ci

-

loamy fine - fine
sand tO Eia:n tO o .:Utt ',

heavy, sticky heavy, sticky h,,,
when ,(when (v7A1

wet) and wet) and
hard, coddy hard, cloddy
(when dry)

llo..

, .Try)

r\alwn,;'1 ''' ')1 ay

6 Conductivity less than less than lesa than
of saturation 2 4 8
extract in
mmhos cm

-ery ,07ravr.11y

Llay to
/uamy fine
!,"ana to very

slowly per- s1.at,°

meable clay
or -Jay271.r,

4 Depth of more than more than more than M''144 4 '

almost fresh 6Cin 30in 12is

omeissic
bedrock

The specification limits of any given characteristics define the highest
in which it appears when all the other characteristics are near optimum.
two or three characteristics of a soil are at the minimal limits for a
class, the soil would be classified in the next lower class.

// II"

Land Class 1 for Class 2 for Class 3 for
Characteristics diversified diversified diversified

crops-arable crops-arable crops-arable

Nrface fine
imam -

(0-12 in ) friable
clay loam

more than mor C,

16in 6_ q,

5 pH iu water 5.5 to 8.2 4.5 to 8.5 4.5 to 8.5 4.r)
(1:1)



Land
Cnax-J.cteriltics

9

10 '1F,)1RAP

1f11L.(1,14:1.

LY1r,

Class 1 for ,31eHe 2 for C19as 3. for
diversified aivereified diversifie(4.

cropsarable orapaarable cropsaraY-

moderate

0.25-2% lose than 5%

light

Yv,'e,J water none
'6Noe

48

,o1C to
1 o

t 0
' vez' 5(OW

to none to
lent prominent

cl )*i
di'Ver''11"

t9
very slow VCr

cropqt-P

good to
moderate

rcn,Fertility good to
poor rapid

gt.)0,1

tn adequate to adenotA"
(OW u17 IOW

adequate

medium,2 :nal
linage
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INFILTRATION DETERMINM

Intake rates were determv,ze0 ir th ox' heavr, steei

eylinders, one 20 inches intsr°.,A ant:, ;iigh and the ota, e
inohos internal diameter and ,1Pnee Tif ammilar enacc
te two vlindero installe. into the ground
e guard ring to ensure vertina: /1-trou1, r' Thc:
were hammered ver-ttally intc is, 1 ifith mi1irr

tlirbance to the 1,,nit surf,ae,I. The so-ii -:.-linder was rert--,

original compaction to en,luee of water flowi-
eut round tha Ice.er edge. 771-e cylinder was cow(
.7ut grase weighted down by t; 7T,d3ink; of the soil.

evel was maintained at a nni7,-,t f 7r1' wa!,-; planned not t
moee tnan an inch more (47 rvr1.71 level in the outer

was Lcept ,-)ontrakonsly , kw ylinder was
'r):, an ocdinary ecale from a :',,Tee cf the cylinder r,

the nearest twentieth 0).0'-',) c-r , p-int-enaped et k

"L, k

or ,-t;-c:y:

;It frequent inter,rals, When o at ti e timo

water was raley,'- - ' 4to t weon C WWI

tno new leve, recorded

Tho c-rcp in tevel i% 1 interecil _I pH,1

:irst ciculated ard from cLirk-,1 tcd%al time w»,

plottea. The hr. k r tne terminll
curve when constant flow rate ,1441c eeen .'r-'-os were prepare'

base intake rates were ' r 'Y - ct c total of i'
sites. The curves for ten 'otn e , eotel :in this

Base intake rates, in ;-rnc-r,,, te -a.lue that
expected from an interorstatvT, 3C irke iind structure.

deviations from the expeete, wer ruYiliary farm N(
rather high values of many' FjG1c7- farm No. 1 are co

due to the stratified lajer observed in tno
particularly of Hake. The eiel.1 qaiuee Lupu and Teflo
oue probably to the promineni, ',:ave developed

dry season. The coneistently icw values Ny-ighenya sollo
accord with the absence of yerti-al drac),'F :ILckyo uo-,),17 and_ the compact
the subsoil.

It will be uoeful to Ieta:'Irjr. Infiltrat, Auxiliary farm
the end of the rainy seaeov N1-.0u ,,At,:( The determinzl
reported riere were done at the end .,*2 the 1:Far Neaeon When the water t ,

low.) With a high water la.ble, coarse r-tanr 1,:;otrata below the water
will not affect the values. rot,7,n ctetemLnei v,lth hLgh water table
closer to the ratos that can expeced Ireieted, agriculture,
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Table 7

SUMMARY OF WATER MYTAKS MEASURE

ea; PA At Pilot !:t Ai PA

r100e

15,,2 -21/2 3 01
'1 y FA N-.1 -?12 q2

, Jo 0.)ase

NF" H 19/2 -L'1/2 4 H1

SA r4o.1 19/2 -212 H2
1

0 1)11.at4e

'
AF N K 15/2 -20/2 4 K1

I. 'orn, SA No.1 15/2 -19/2 K2

;Ihase

'p.;vvy AF' No.1 21/2 6,- 5 Ll
71rty, SA No.1 2 -26/2 L2

LDcation. Pe:
of obscy -on

Sheet
N.

Curve Baz979959

±o.
\11:.0 e

Arel

No. 30/1 - 6/2 1

Nr).1 6[7 - 6/2 2
6/2 - ) 3

r4,,rtee, 10/2

10/2

-14/2

-'4/2 2

4

D1

10/.: -14/2 D2

-,e 10/2 -14/2

,, A 9 2

iy

06.1 F1
M.1 15'/ -19:4/2 F2



Amo silty clay
loa, modera
tely well

in;?d phase

Amo 3ilty clay
iam, imper
fec:tly drained

i.,.17.mrfe3tly

iase

,Thnon-lwere

it?.T.'7

drained

stra-
Lifed moder-
ey well
crouled phase

cl7r; loam,

poorly
drained phase

Hake sandY
clay loan,
imperfectly
drained phase

Tefle clay,
ry poorly

drained

Amo heavy
ilty clay,

poorly
drained phase

51

Table 7 Cont'

AF No.1
SA No.2

S 1.5
h

51
52

2.9
1.0

PA A Pit No.2 10 1

24 28/4 2

PA A Pit No.1

21 23/

24/4 L8/4 11

3 ,

24/4 28/I 2
24/4 2F'/-= 3

PA A Pit No.6 2311A 4/5 12 1

3/, - 4/5 2
?/:,.. 4/5 3

29/4 - 4/5 13 1 1.31

1/5 - 4/5 2

30/4 - 4/5 3 1.73
PA A Pit No.12 5/5 9/5 14 1 1.44

5/5 10/5 2 0.0
6/5 10/5 3 0.88
5/5 10/5 4 0.23

Area Si-te of observation No. 511r!
(tn/h

AF No.1
SA No.1

6
1."

21/.1' 2e'

AF No.1 N 26/'11 3/3 7 N1
SA No.2 3/3 N2

26/2 3/3 N3 4.6

AF No.1 P 3/3 7 P1
SA No.2 4: - 3/3 P2

AF No.1 R

SA No.2 ,

Soil Location Period Curve Base
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Table 7 Cont'd

Soil Lo ation Period
of observation

Sheet
No.

Curve
No.

Base Intake
Rate

(in/h)
Area Site

Lupu clay,
very poorly

PA A Pit No.20 10/5 - 6/5
10/5 - 6/5 2

3.57
2.13

drained 10/5 - 16/5 3 2.13

Agawtaw PA B Pit No.1 16/5 - 20/5 16 1 0.051
sandy loam,
moderately deep

17/5 - 20/5
16/6 - 20/5

2

3

0.022
0.002

phase 16/5 - 20/5 4 0.011

Lupu clay,
very poorly

PA B Pit No.7 20/5 - 23/5
20/5 - 23/5

17 1

2
0.92
2.02

drained 22/5 - 24/5 3 0.054
21/5 - 24/5 4 0.11

Akuse clay PA B Pit No.3 25/5 - 28/5 18 1 0.3!
24/5 - 28/5 2 4.96
24/5 - 28/5 3 0.5)
25/5 - 28/5 4 0.046

Agawtaw sandy AF No.2 Pit No.7 8/,5 - 30/5 19 1 0.046
clay loam,
deep phase

SA 28/5 - 30/5
28/5 - 30/5

2

3

0.068
0.048

28/5 - 30/5 4 0.059

Nyigbenya AF No.2 Pit No.2 31/5 - 3/6 20 1 0.854
(imperfectly SA 31/5 - 3/6 2 0.068
drained varian 31/5 - 3/6 3 0.788
light
sandy clay loam

31/5 - 3/6 4 0.099

Agawtaw sandy AF No.2 Pit No.8 3/6 - 7/6 21 1 0.0054
clay loam SA 3/6 - 7/6 2 0.0036

3/6 - 7/6 22 3 0.17
3/6 - 7/6 4 0.34

Nyigbenya AF No.2 pit No.5 7/6 - 10/6 23 1 0.0577
(imperfectly SA 7/6 - 10/6 2 0.0505
drained varian
light sandy
clay loam

7/6 - 10/6 3 0.0200

Agawtaw(dark AF No.2 Pit No.3 11/6 - 16/6 24 1 0.0149
surface SA 6 - 16/6 2 0.0169
horizon variant) 11/6 - 16/6 3 0.0069

11/6 - 16/6 4 0.0096
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Appendix 3

PROFILE DESCRIPTIONS

he Site

Profile number: No. 3 Pilot Area B.

Soil name and mapping unit symbol: Akuse, V10 W1
Ha,rher category classification: Udic Chromustert
TfrAe of examination: 17 June 1969
Author of description: S. Sivars asiagharn

bscation: FAO Irrigation Devel'S.Theme in the Accra Plains
?1.-vation: about 36 ft abov . lvel
Land form: gently sloping 117,.: -.lope

Slope: 1 Barcent
tos soL land-use: cho-: cc InH scattered C--

"1.1.mate: Coastal dry zone ,sma,/nch

,:hs!

Plredt m . -rial: 'ornblende gneiss
drainage class: impe drained

External soil drainage no: moderate
Internal soil drainoc: pcoi.

Permeability: very slow
Moisture conditions in the soil:
Water table: probably more thaa ft

Gurface stones or rock outcrops: xyle

:vd.cmc- of erosion: none
of salt or alkali: s ccc

fluence: frequent for grazing

III Brief General Description of the Profile

The Akuse Series is a deep, imperfectly drained, very m)vcs

heavy shrinking clay with weak heri:Jn differentiation.
cloddy when dry and very sti2.k3.. aeavy when wet. ' tc

40 inches in the dry season.
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IV Descript ion o f lividu

Al I 0-5 cant Imet res :74 1,,:;1101 moist colour; ail
strong, rrr 34,7, ; ranu ar Aard, friable, very 9i ,

Ver.Y. pi81! t C."; ..',./n4,; cl ear; 44M3.77 th boundary ;
amp'.1. e nurr'.',o `. ,J l

Al2 (m. " 'H °N; ; ;1r,r1,-P 3/ 3) M0174-,
°la firm , very el

,1" !.1-th boundary I aboral ci 4O

numae,r. 4 1 0,'1)(%"' r

A3 orn; i .71,ay ; strong, medium,
:` Oiry Eit Cky , very plastic

nareou rj" cr.! Trn,;.1r111",'r loar smooth bou.ndary ;
Pr=t/Ni 10.1,Tr r ,

common, medium, di. xt
--if, .5. I fril) 9.41z%

0 '

f. ,,,-cd; 4 14 pa 7-F

name an
sr 6 p1 cc,r11,T c' Pe t ti,stDat o c' ';-,7°, 7,7 ralos

Aut hor o ' Lti r rl.rn

Location: FAO TA opentrr ir the Accra Plains of Ghana
El evat on %10011:rt, , mVA?

Lani f n,

:711 opc
V eget at nr
C2 imat e F

7 , ; h c,o:rinon,
1:i o,1 r , 1 r

,)77 ;';cuni:1, P rIrnber 4 1
COT1`...4"rtL v ,

In f ormat



II General Information on the Soi

Parent material: valley fill from adjoining uplands of material de
black shrinking clays

Soil drainage class: very poorly drained
External soil drainage (runoff): very slow
Internal soil drainage: very poor
Permeability: very slow when wet
Moisture conditions in the soil: moist

Water table: probably more than 10 ft in the dry season
Surface stones or rock outcrops: none

Evidence of erosion: none
Evidence of salt or alkali:
Human influence; frequently burt for grazing

III Brief General Description of the Profile

The Lupu Series is a deep, :,,ery p)crly drained, dark grayish brown heavy silty
clay with weak horizon differentiati-m. The gleying is masked by the dark colours
in the surface horizons. "I'Es :ol! :),r):-:ks vertically to a depth of 40 in6hes.

IV Description cf Individual Soil Horizons

Al 0-10 cm; torf grayish brown (10YR 4/2) moist colour with many medium, faint, very
dark grayish brown (0Y0 2/=) ard very :lark brown (10YR 2/2) mottles; clay;
fine, ,s-Coaulr and medium .7ran-a1_ir. fiT:m, very sticky, very plastic; c-r.mon,
fine and moum roots; 1,r-ry 458, pH 5.8; conductivity 0.31
millimho.

A3 10-31 cm; da k grayiAl Jr-%wn ()011) 4/2) moist colour with many, medium, faint, dark
brown (10YR 3/3) moes, r,eav7 silty clay; strong, fine, subangular blocky; hard,
firm, very sticky, vE,2y plastio; common, fine roots; laboratory sample number 457,
pH 5.6; conductivity 0.25 millimho.

C11 31-60 cm; dark gray (10YR 4/1) moist colour with many, medium, faint, very dark
grayish brown (10YR 3/2) mottles; heavy silty clay; strong, medium, angular blocky;
very hard, very firm, very sto very plastic; few fine roots; laboratory sample
number 456; pH 7.2; conductivi .83 rniliirnho,

C12 60-103 cm; olive gray (51 4,/,:) .2.st cc:our with many, medium, faint, olive (5Y
mottles; heavy silty clay; strng, medium, angular blocky with prominent slickenci3,e-
like basal surface; very hard, very firm, very sticky, very plastic; laboratory
sample numt.o, 5; pH 7.6; con:uctivity 1.43 millimhos.

C13 103-150 cm; gray (5Y 5/1) with many, mPd um, prominent, olive yellow (5Y 8/6) and
olivo (51 4/4) mottlen and fPw, fine manganese-rich nodules and traces of very fine,
white, caloareous nodulen; silty cla,y; strong, coarse, angular bloclw with
slicker:side-like basal :sur, ; very hard, very firm, very sticky, very plastic,
labor):or:/ sample number pH 7.0; conductivity r,.8 millimhos.



Information on the Site

Profile number Fit iLs. 4, siliN; IL Farm No. 2
Soil name and mapping anit wrmbcJi: Agawtaw earies
ffie-her category olassk.flc,atisn- Nstraqualf

tc o f r-4.Aminat i.on; sTua 7jt .7.r several rains in the previous
,feek.r,

kuthorrLdesozlpti,r,- 3. Stvv.rajailleirllap
LJnaticrl: FAC Sc,lemef in -Ole Accra Plains of Ghana
Ll evert i 'on; t ant: 11,2,1)4 ,:1,1 ov1.1

Ltvia form 4/ 4.,tz4 o;-(an'l A7;ora Plains ;iddl slope
,j) ,%; o

land-g' ,v:p14-r4rto, short trees

1 ;r t.L

II General Inforn
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Parent materia: Aç5, r a,yer contaiaang laterite gravel

3:Yos,,H
.,, + r,f 7T ' ,4

;S "
' r ;_hrou6,;at

1,d1V '1,1, 11'

.111111.1'1,111411,1:11t ,

1,1r, 011'

'.,914,'"'
elln7c i tl.le prismatic

1%1s4 t 5 5sS4 .; P.: "4 ,?»ìa1iy or eihorate1y to
n,) al 10W r grOWth of

Brief General Desc

71:-rr "- çj,n ve r7 ¡Olowly pe:mgab,g ocil.
, 147' 7.0.,r)7oyin br-x#11, fria) e, sandy

o ve rrwn, dense, ol s,y ey hardpan and
con . ; , n ?, cobblea ma the lower

par-t. vtor.:4::4 -1'7,71, 1,, 1111 , or highly weathered bedrock.

IV Description idual Soil Horizons

Al r. vftry darK irr 707R ellity clay lo a
su'lanpyr 177 r.kv;lantir" maw:, fine, roots, smooth
1,,sc!r %,-;ery; pH 68, conductivity 0.20 millimho.

A3 10-26 cm lark '7%; 'oT'cwn 4::, and /rory dark grayish brown 10YR 3/2);
henvy san lay lc mo4araninto tvcaaking to moderate, medium, sub,',Ac-ilar
blocky, friable, very stic1ç7, pluatic, cd on, :ire roots, olear,smooth lower
bcn;ndary; laboratory eampl mA,Jar pU 7.0; conductivity 0,15 minim's°.



III
C1

11,ti-:6o cm, i_tire (5T
-,7.ak,presum,r,c,y manganee,e-r
brownish yefl)w OR
greenishoande, light r1A7;

recte;
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B1 26-34 cm; dark brown to dark grayish brown (10YR 4/3); clay strong, very coarse
prismatic breaking to strong medium subangular blocky; extremely hard, absorbs water

very slowly, very sticky, ver- y plaetic; few fine roots; gradual, smooth lower
boundary; laboratory sample number 388; pH 7.2; conductivity 0.25 millimho.

B2 34-58 cm; olive to olive gray (5T 4/3-42); clay; strong, very coarse, prismatic
with prominent basal cleavage ani breakulg to etrong:, moderate, prismatic; extremely
hard, absorbs water very elowly, very sticky, very plastic; very few, fine roots;
gradual, smooth, lower boundary; laboratory sample number 357; pH 7.0; conductivity
1.25 millimhos.

58-76 cm; dark grayish brown k'HOY2 4/2.-.2.5Y 4/2) with few, fine, distinct, reddish
B31 yellow (5YR 0/8) and commn, fine, prominent black presumably manganese-rich mottles;

very gravelly 1.ay, the 4rave1 ho/Ing "in e round, latente concretions, manganese-rich,
nodules and coaree enguler o,crtz; very coaree, priematio breaking down to strong,
medium, priematic, hard, fr-,oble, ettrky, plastic; few fine roots; aorupt, wavy

boundary varying from 40 om 85 cm lepth within a distance of 100 cm;
laboratory sample number 7,, c.,nduc tivity 1.75 millimhos.

II 76-113 cm; grAy (5Y V1)w ary rit,e prominent, eeddien yellow (5YR 6/8) mottles;
B32 very gravelly clay, bmtng rodno Laterite; massive, dense gravel

-par tc ti.g b-JA v,47K.1,e: are 0717( rlia7htly hard, nticky, p:aetic; re
aboratory onp1 Lmer 8s, 7,e; conductivity ::.50

20,Trioni c.Ilcareous and few, fine,
7,eckets of saprolotic material with

7»:'.) and yellowish brown (10YR 5/5) and
medium, ang'..tiar uloclw; slightly hard, sticky

es:: amber d pH cenductivity

III )0 cm; bearo.sk o hor;',.eede echiet,(dmee td within 122 cm at the position where
the gravel tajr ,aso 7:1W nelrer the euzfe,oe, t otrer places the bedrock in
even deeper than 15C, cm.

Profile number: Pit No. 1, Auxiliary Farm No. 2
Soil name and mapping unit oymbol: Nyigbenya Series, imperfectly drained var

2L25
Higher category claeslfication: Oxic Tropustult, olayskeletal
Date of examination; Mar 1909
Author of description: S. Sivara3asingham
Location: FAO Pilot Irrigation Development Scheme, in the Accra Plains
Elevaticrl: approximately 203 ft above sea mean level
Land form gently sloping upland in the Accra Plaine; upper slope
Slope: 0-2 percent
Vegetation or 1.d-use: short gras and hcattered ort r
Climate: Coastal dry zone (savannah)



II mation on the Soil

Parent material: locally transTA materiaa over country rock of acidic gneiss
gneles

Soil drainage (%1Eves1 imperfectly drained
External soil drainanofJ.): moderate

Internal s,-Jij ITRin47t,1H1 w

4r,milIt
earmeabilliy. e1u4
Wator table: pr)Catly coe-p

23qrfice stones 7,,r rric4, cutoi ,terlte surface, probably of a buried.
Lhier$xtosed at ourface about 20 ft aNay

et
,r El y to promote

f- )c g-c-tzing

III Brief General Description of the Profile

vo-ciAmt, readIsh orown, Tottled,
c.rliAfo rlim'41:7o trr,..PK. very gto',7b11,7,, sulosoi), The gravel

frr' °I r nsnn n n n n" '11 .)11' (1.11,1 tÇ1 rlnj

IV a-iption
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Al ',A-own (10YR 3/2-0) moist colour:
LS n nn,Sn ) medium and fine, subangular olooky; hard,

co,,,, 1n ,1 4iS n
Sn tiy Nrcita mar' fine roots

, n nS;Jirr;,: rn .1r7Ir?At :L't. "; pH condu,:.t iv (J 29

11 11 n r31' AT17 1^,own (10TR 3/2-3/2) moict colour.
All v(%.77 erAvt?Li 'LP 1 very hard, fire round, laterite

concr, fill angular blocky, granular ano loose
grn.rel mpderatel:, plasticz dense, slightly porous: many
fine FInct medium rooil, groul, 11.c oodary; laboratory s:i4e number 286;
pFih.0;

,:w1110 ;-T;i ,H1;,5f 416) and tv.31c brown OUR 3/) moist
A3 r.,)2voro in approximately f,c,ial -L.Tiount'), ver( gmveiiy olay, the gravel occupying

60 percent ,t'i\zme. of tk., oeing very la,:t4 fine and medium, round
lAterit;, (onoreti vor,:tl ense clods breaking into weak, fine,

) rrvi-lfL7ateLy hard, friable, very eticky, very
plaotic. foiw, ',,-rdary; laboratory sale number 25;

G01;111(.711 1.101'1h.
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II 66-107 orn, dark ""eidloh wi-th few, fine ack stains and yellowish
B2 brown ( 10YR ia'tritr(7"1-t,1 and. bl ook mora;sneserich ,Travel , very R,Tavelly

cl ay, the gravel ocnup,-ying over O percent volume of the horizon and being many,
very hard , fina aci mi1wn, r-;utad 1 at erite concretions and few, angular quartz and
common, fine :3143ck, mangealese--rich nodul es, very heavy and dense clods breaking
unto weak , an and 1. 00FP k77-1\rC1 moderately hard, friable, stickq,
pl ast r -11'. o aborat Dry sample number 284; pH 6.6;
clond.uct ,)

II 107-129 oro ; '217 P tinv u.iurn, di et ir.ct , pale brown ( 10YR 6/1) and
B3 M 2.11,y 7-,e6 t 5,72) and 'ew, medium, prominent ,

blark mo. t I , L,vof71.,y, r,?7.v61 ocrupy i7ig over hO perocnt volume of
1h or L , , zrq, : TtC",.C,; VOLLTIvi and angal en: e
mo24,".2.lie;.;PI: A', .-,S1(71!Iar quart 7 ; 1:reaking

": L.. cï1"1:44,1* to Aivo"June r21,e, suossi

vory- few, ,7o)tn ; abrupt , umooth
boundary 9.T.'2f 3 , r17, -..onduct ivitj QJ`:1 mill imho

III 129-171 cm; -,:Ft411,-;; , t- ;/1 ron.P: brown 5/5) with few,, medium,
Cl o o o y L I ,.wisti fr own ( !CYR 6) , and few,

inko,Ofl
, tri2, ",t, ium, prom Lnerr ut Lve reli . 6/8)
t mot*Ietl, ilty clay;

strc(o,,:.:,no oc of i , mcirately hard , fria.b.. very pl aF;tio,
very ;it t, t ma,r,r) ohno1a f'ill ed wi-tt, grayish material ;
?nord-c-my L. e ^

ion on -the Sit e

At A

f. 11;1., ime 2er; en, !JO

ccrk,4A-0,77: .1; COI ust;.L

Date cr Aorot of 1,:ng qry oeason

Autcol
Loon-vi,.;:n; 0 7, n ,.I we I ,-;pment ;',:-;heme, i t, r.e Arc;ra P1 ains

:`

El evo , oa v
Land z vpr 2r.) above the surrounding area of rec,ont

1.1\,

op f f percent

Vsge-cat )un ,,)r 1 and : ext,%cgran and short trees
(tliivtcC st al, dry z. one , antah,)
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th.. profile

farming more than 15 years ago

of oyst er shell s at

Ik%

permeat'l e , red
- to 0 epth

3':Ca;r7 te
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91. :1 cis.2 ,

:Jora

por many
of r sLn ls

rn 0/-7 13,:impi e ru:Tr.)er 42r,. 1

t list :',01 our ; i. Ight

k,lrd, e;htly 1.C.T7,7

uzitiisn,t Ilurrow hol es ; .th

.;rì-ot'; i ower b:undary : 1 Miorat ory

med.;Am, subanrui ar
poll'oqs due to many

Uv.c. pat ch,v rlut %/I s

pie r 249; pH 7,C



Inf )n on the S

Al cm; lifh'c brwri3h i7ray
(10Ta .1,/) on moir)taning, sandy
fine granuleo, very ht-u:d,
m9,terl,i1 1'4.,"Lr,"eo,

ratory sampie number 5
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Profile number: No. 15, Ptlot Area A

Soil name and mapping unit symbol; Zips Series, M31B

Higher category rmlasstfi',ation: NintKic Typic Tropaquult

Date cf examlnation; Kay 1q6?

Author oC description; SivaraaoLr,,2,bam

Location: PAO Pilot Irrigatiz,n Development cheme in the Accra Plains of Ghana

Elevatim: az)ouL 30 f ve mean e,es, level

Lana form: old river errace above the floodplain

Slopez percent
Vegetation or lan,',use, med,tum gT,t,ss and many trees

(13imate 6oastal dry 7,ono (ca-va:-,can)

II tral Information on the Soil

Parent matorlal :.;) an old river terrace

drainage mrAt.).7 well trained
Evr,e7m,l ooil drlin'rv g000
Int,ruai co 1.j. !.(%) -47.e0mc v917 T.,)1-

'

Mvil.rc
Wattr teVs: q'ery

3uT:ace ,tono cc.nT?3: none

Evidence of e:ion; nolte

EVI.C.AW:0 47;.-,e-pt fccr any indication of the o

Hamci InC.:(un7 zrAc,

III Brit' 3enera. esoription the Profile

kYt6C) iry c'olour becomes dark brownish gray
loam, massive breaking town to single grains, and
ncn sti6-7, non plastic, porous with granular
r;d roem roots, gradual, smooth boundary; labo-

,f,; r;orvid,-.-tivity 0.06 millimho.

A3 )17-.o3 cm, bri,a,tin Frn; dry olour becomes grayish brown (10YR 5/2) and
dark e1.Ljwtsh brown :10YR 4/4 sandy Loam and sandy clay loam in parte with other
many small alndor pcokrts vo very hard, soft non plastio to stioky, non lastio
to plietic, v,,ry fcw, fLartF, gredual smooth boundary; laboratory sample number
26y; pH =;.4: conluctivtt O0 millimno.

Deep, moderately rained soil,compact, strongly mottle slowly

perms:Vole,

IV Description of Individual Soil Horizons



B1 63-82 cm; 114-at trownsh gray 00YR 6/2) moist colour with common, fine, distinct,
yellowish brown Ç0YF 5it-) mottles, sandy clay; strong, coarse, prismatic breaking
to moderate, medium prismailu witn many basal 'cleavage planes' in turn breaking
tu moderate, medium angular blocky: very hard, very sticky, plastic, dense, few;
fine roots; gradual smooth boundary; laboratory sample number 268; pH 5.8;
conductivity 0.36 millimho.

B2 82-123 Lul; rr Y 7/2) ta light brownish gray (2.5Y 6/2) moist colour
wit'd common, coarso, prom-anent red (IOR 4/6-4/8) and common, fine, distinct yellowish
browr (101R 5/) mottlea' c)ay loam, strong, coarse, prismatic breaking to
moderate, meaaum, prismatio in turn breaking to moderate, coarse, angular blocky

hor.zoata,: wea paanec giaing smooth ped faces, very hard, sticky, plastic;
aense, few %na porea, ;*.FIW reots, gradual smooth boundary; laboratory sample
aumer rTi andaaaivity 2.04 millimhos.

t1V grAy y';'.( 7' --/2; rol.,10, colour with common, coarse, prominent,
oa:a mei ; 'a an,_: small, yellowish brown (10YR 5/6) sand fillings in
,7-atrAtea:,h':' y; woak, acarse prismatic breaking to moderate, coarse,
araaalar b! saaLacy, plastic, dense, few pores, very few, fine
root-1, 71nw;r%!! la:-,arDtory aample number 266; pH 5.4; conductivity

C12 ir,a-lo7: Hy-,)1 cra moist colour with many, coarse, prominent,
;-(t.C:owirAL Y"' (2 4/8) mottlea, gravelly, gritty sandy claY;
weak CO:7AP, maderatoly hard, friable, very sticky, plastic, no
rcotu-, alpa oalsaivaa-: laboratarj sample number 265; pH 5.0; conductivity

C13 165-175 cm; motat colour with coarse, common, prominent,
otroap ara4tr , 410».1,-;; gritty sandy clay; weak coarse, subangular blocky;
aeavy, aease, ta): parous' rCt, very farm, very sticky, plastic; no roots;

s'aaaU: na,TaTr , Oq conductivity 3.8 millimhos.

he Site

C11

Profila naaber No. Auxiliary Farm No. 1

ail :lama anL! ooppla4ounii syriboi7 Chichiwere Series, L40
Higher atog.cry :17aeificstion: Typio Dystropept

Y . esminationl May 156e
Autbar deseripton: 8. Sivarajasingham
Laaatacn: PAO PiLat Lrrigation Development Scheme in the Accra Plains of Ghana
Elevation; abaut 44 ft above mean sea level
Lana form. rivea^ levees
alope; 1 peraent
Vegetation or landuset tall grae s d many tall trees and bush
Climate: Coastal dry zone (savannah



II General infor7-

63

Parent materia.1- ,11/4,r;ui:
Sol rae clas3; T,D(Lt"iA I Arained

External so'.1 drainage
Interna.-1 sc.,11 irsanazì aeraely
Permeability: moderatev rapU
Moisture condi-;i:m.,2 in ta e dr7v

Water table: prbac7 acepar tnail
Surface otones ;utcr:,177,

Evidence of erc301-_, :1;ne

Evidence cl sal ° 31' alk,.:h

Human infletio: 11ne

IV Description .dvidual Horizor

Al 3m° ver, -!/_-2; fine sandy loam; weak, fine, granular
t:,r,-:rhr -!odium root9; s,)ft, very friable, non sticky,

laborawry sample nuMber 75; pH 5.4;

A3 15-4: -,.:, Y: medium, fint dark yellowish brown
(10Y"2 1.1.,cht fine sandy clay loam,moderate, fine,

T.:!;.4,4- sticky, slightly plastic; porous; medium
ancl r laboratory sample number 76; pH 5.4;

B1 45-70 .7...m; ,I) to brown to dark brown (7.5YR 4/4) with
comm(n medium, f,101rR 3/3) and brownish yellow (10YR 6/8
licKt f.ne ianc;li loam; moderate, fine subangular, bloc,-1p. oLlrctìy sticky; very porous; few, fine roots;

number 77; pH 5.4; conductivity 0.03
1111 I 1.1r-tIO

B2 70-1(Y) Crr ye1,wisn br31.17 ,:r ,,ith few, medium, distinct, strong brown
i7SYR anri ^o1r7:e, medli4m, distinc.t, dark brown (10YR 3/3) mottles; fine
sandy lk.;am nlay -,3.10 tu fine sandy loam; weak fine, subangular
b'tocky gor,, friabc., ollvhtiy stiy, :;Lightly plastic; very porous; thin clay

rorito, clear . .roc+th i-,:indary, laboratory sample number 7.8;
condurtivity 0.J ni!ilrihc

Cl 1)0-10 cm; yel:cwlot. Towr :t) with common, medium distinct yellow
(10YR 8/6) ant clan( br.A'a 1,Y713 3:3: mottles, fine sandy loam, weak, fine, subangular
blocky; aL:ft friable, nor sti,J, non plastic; porous; laboratory sample number
7.9; pH 71.171Mno,

es;
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Information on the Site

ofile number: No. 23, Pilot Area A
il name and mapping unit symbol: Hake Series, light textured variant, L42B

Higher category classification: AquicTypic Dystropept
Author of description: S. Sivarajasingham
Dote of exAmj_nation: 1'2 YAy 1969
Location: FAO Pilot Trri,,ation Development Scheme in the Accra Plains of Ghana

Elow.tion: about 30 civì mean sea level

Lam:, form: Floodplain
:1;looe: 3 percent
Vegetation or landuse: tall grass and scattered trees
aimate: Coastal dry zone (savannan)

II 4

rcnt material: recen i; floodplair alluvium
1 drainage class: moderately well drained

ETternal soil drainage (runoff): good
ILternal soil arainage:

tilit3'; o.e:ately rapid
tre conditions I): the soil:

W,Jt,r table: deep, probably abou
Ourrioe stoneJ or rock outcrops: nc-Ile

Ei1re(t- P* on: none
Eviden,l.e of salt or alkali: none
Ilunvtr, influence: frequent burnt

zeries ured variant) is a deep, moderately well drained,
yellowish red, moderately _ permeable moderately light textured soil with a
light textured layer in the E' soil or substratum.

Al 0-17) , dark grayish brown .

subangular blocky and granular
plaTtic; many, fine and meia

319; pH 5.8; condctivl

'a Profile

B1 10-33 cm; reddish brown (5.17J? 4/4)
prismatic breaking to moderate, --
subangular blocky; hard,

smooth boundary; lat::ratcry uapl

64

moist colour; silt loam, weak medium,
ojerately hard, friable, slightly sticky, slightly

clear, smooth boundary; laboratory sample
.10 millimho.

moist colour; silty clay loam, moderate coarse,
7rse, angular blocky and in turn to weak, medium,

icky,plastic; porous, few fine roots; clear,
number 318; pH 5.4; conductivity 0.07

IV Description of the I ì.îid.ai Soil Ho 4



B2 yl owi!.31,7. re,C1 I-, lour with many, medium, prominent ,
(10YR ani ornm,;a, roc, am, i2,:rrn.nent , yell owi sn. red. (5YR 5/8) mottles ;
clay I .) n ; mod e rZ-17n1t3,:' ':.reakul.g to moderate, fine prismatic and in
turn t roierat tne i white parts are due to loose clean sand;
very ha ra, P, s+ , p : s`i , porous ; f ew, fine root s ; abrupt , smoot h
boundary 1 ar,orat )r ,v- p en.r.)),)er 31 ; pH 5.; conduct ivity 0.04 mill imho.

II 70-113 c7-11 light (10YR ,r,1` saxtd wit 11 yellowish red ( 5YR 5/6) relatively harder
Cl material of ic.,a1.1 e'sc-tr,r,? 1.id curru s many, medium, prominent mottles ; weakcoarse, prat : al, coarse, subangular blocky; the loose, cl earl sand

ao -so '..`'..1.11.ro77-3; the 1 oarv parts are hard, friable,
s-nt trwz, ; few, z' ine and. medium root s ; cl ear, smoo-th

bound,i.ry r 3 cm), a.nd. 315 (83-13-3 cm) ; pH 5 .8 for
'hot!! wr, L F 's 7 , ;111,11,. irtlhO respect ively

11 vrA. many, medium, prominent , white 10YR F.',.//:?

C2 ,r1.1-ttleS , ; Y. 1 non plartic; few, fine roots; 1 abora.t ory -

sample number L,l , . , .001 mill imho.

lation on the Site

II

, Auxii Parn No. 1

- os. M4lei
-ropept

r, t, I s. I -1

Au-+ ct ,I
n' ae Accra P1 n a

El e) -a t , evei
1 p

or -;cat tereu ',all tres
L' L¡mat 1+; ,;

Genera

Parent rnri+ 7,1 v.', ft. ,am
3 r7
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Mr
s

/,J,, to recent ra.in
Water tat'',
surface ao, miO ';" k. ,.nt 11;-../ne

en'' .

FA-jC5ce rt cal )Y" .

Human in f.1 t'recTuentl,.
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III Brief General Descriptien of the Profile

Tee Heke Series is a deep, imperfectly drained moderately rapidly permeable,
medium texte:eed, friable brownish yellow sil.

IV Mil Horizons

A11 0-e cm; very dark grayish bz.own (10Y? ?%/2) to very dark brown (10YR 2/2) light lOam;
weak, fine subangular blecky and week_ medium and fine granular peds held together
by maAy fine and common medietm, and few coarse roots, soft, friable, slightly sticky,
slii,htly plastic; porces; high ir humus,clear smooth, lower boundary; laboratory
eample number e01; pH '),o; eendilet-ity C.O7

Al2 7e-19 cm; darl: 07ray'Leh brewn '10YP to very dark grayish orown (10YR 3/) oilt
leam, weak, coarse, subangeJae eeeee heeaking to weak, fine and very fine, subangular
block, soft, friable, olegetly etie, slightly plastic; porous, many fine and .

eommon medium routs; termIstee ece!,een, elear smooth, lower boundary; laboratory
sample nuee,rer 202; pH 6P, ,,,nrirtIvity n.12 mili.imho.

A3. beewe ee ee_ttLee, leeen, weak, onarse subanKular blocky
1,reek:eue week, eine friei.ie. slightly sticky, non plastic, many
fe.ee arel mediue poree, ee ekir en pore walls or ped faces; many fine and
common modinm roots, eleer. . eacte, lewer boundary: laboratory sample numoer 203;

conduelivit/ C.CO millimhe,

B2 d.rc orccn ce e exterior anu brown to dark brown (7.5YR 4/4-4/2)
pee!. interor 'OY" e:21 dee,eits in pores; loam to sandy loam; common
pottery pleces eeet roar pelele; weal: coree eubangular blocky friable, slightly
etick,e, ner plaotif , ma:e, fet?. peeeee, ne elay skins on poro walls or ped faces; many
fine pores, eommon, 2ne ieiìuc, roos; clear wavy lower boundary; laboratory
nample rumc 20L pH .4: eorueivity 0.09 millimho4

40-') cm, dar'm" 1r9wn (7.';YR lee eeewn (;DYR ) ped exterior and strong brown
(7.5Ya 5/e pe d interior while 00Yr7. e:"'.) fining ir poros light fine sandy clay
loare, the white deposito in the pores are cjean eand grains washed free of all clay
common poetery piecee end pece./ of frer3h carnetiferous rock; breaking into hard,
strome, c)aree angular biock;y ane feial.le weal, medium subangular, blocky pedo;
slightly stielv, sligUtly pleotie: meny, fine and medium pores; common fine and few
medium roots; obrupt waey ewer boure',ary; laboratory sample number 205; pH 5.4;
eonduetivity Coe' milele.610.

II 55-73 cm' derl< brown to brown (7.-,Y1, 4/4) with eommon, coarse, faint, dark yellowish
1321 brown WY.R d/1) and rew, t'ine dietinet, hrownish yellow (10YR 6/8) and fineorominent

eiottlec on ped surfae. e-3 hese ,).n.1 malv, eoarse, distinct grayish brown (2.5Y 5/2)
aril mary, fiee eistInet greeniee eere,y ';',17 5/1) mottles in ped interior very sandy

:,3uni:n21 1=-:,-;dcMk;T:arpIL=eM,e7=1PJOrbels°,tIa7clakarisel EcIf3tplg:terfritnad
lens continuous tnan in underlying horizon,few, fine roots; clear, smooth, lower
Ioneaary; laboratory gample numbe72 206, pH 7.0; conductivity 0.28 millimho.
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; A smr., s -i fa t wi th , ommor,, me 1147, faint dark p....;ra,yish
B22 brown I jr; 1'e &ILI( -,rnc,,t ties, alV el 1 s.)wish broum

ped t,;/1.; 11%, ;,, 1! .1..V,?"', hard aense, stronp., roirse subarlgular
Ll.00l!,,v break...11g o !C",t11-3_; suban,gular tiloclqr wits instinct ped faces :

iolsy pla.st pov , a;,r sk In on ped faces: few fine roots man,Y
fine ta-tri. red d t co. rir 1."(,1 with AT 1 tke mai,er Lai ; olear, smooth
lower bo.i.ir.J.sry t'at P -)smi act ivit,y 1 .25 mili imhos

II 11 4,- 1_1.i; ,:fT! itoìn frea diet ¡act yel 1 owi3h red '?f. it 4/6)
Cl and t',aw, u 1 o t o trt rong brown 7, 5YR t-1 OX R !)/6) , few

few, I" 2.72e, list inct h 1 ack mot ti se; 1 i,s,.ht
31i o tg u. , ',\:1,- o nithonuJ ìr u oky breek int o fris.b1 e

Art t en r,sut. pores: few a root channels
fu t eo w - , Tre3 esr 1 ow6. .r. `-)ound. -try

w11,1?..

II ',Z,"..!, , icy.° -,n vi.- ,;-,s--, - 2 u,,,o, 1: . ,.1, t, 1 t ' rt.t , itftlVt ,.o.i.,',',t t oro s-)i' ge.1,1(.swi old poi'. 1 1,...7n1, brovmish
C2 gray 2. 1,.,,'',zi .c,- :,, ,I'(^', 0 t., ki:vvar.i. ;1 ,Ar:...; few, f ine , diet inct , blk.

,.. 1,,,,, .4

,,,

, - . 1, - , t r,c'.', ,,',.: 1..1t,si.,,tt;..; ar el o,.7.is-' / 1,)r,3akinp.; tu weak f ine
azi:71.1., - .,-d., vs,, '. .,:. s, ' , - ,, ,,.; t ..- ., i.`g.w-, .I.0-55 p,-1...e;.4 arvi few, thin skins on pore

wL,,,l 3 'T. ' '.,-.?.1 ' ' 'a, ,,,;', ,` ;,''',; ^ ,.' lq/ 5, ' ,,1-,'1, "' ::' - .tl.r,. :', A ry,unt,er ,-)2,,c: , pll 6

i L . " t :rt) , wit h dsp o ,rsyish
so :all) c

"Z.a. ,!1 i'; pil tys,' r

re so,--..

u k`t

At,1 u', 'T L ' ',5t0 it.tIktit't
Date f..,1 s5tttitttS.uC0t f z u,
tskut,.1-, CO, 524;55/'

Lostat t on., '!",:so t I, r t 7tr.4.' t't tttt,'ions a the. Ats,..cra

1']
t0s,, at

Lana ; ;

s,^50.."i :o ^5'5"

-Tjf"^(5^ J. AO, f", ^k tO ;Ir."7't- tres
k;s-, 5,



Information on the Soil
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C12 111-133 cm; light brownish gray (2.5Y 6/2) moist colour with many coarse, prominent,
strong brown (7.5YR 6/6) and few medium distinct yellowish brown (10YR 5/6) mottles;
silty clay; moderate, medium angular blocky with smooth ped faces firm, very sticky,
very plastic; very dense, bulk density of 1.7 g/cc; no roots; clear smooth
boundary; laboratory sample number 223; pH 6.2; conductivity 1.86 millimhos.

021 133-151 cm; light brownieh gray (2.5Y 6/2) moist colour with many medium, prominent
brown to dark brown (7.5YR 4/4) and few, medium distinct, yellowish brown (10YR 5/6)
mottlee; light silty clay moderate medium, angular blocky with smooth ped faces;
very firm, very sticky, plastic, very dense, bulk density of 1.6 g/ccv clear smooth
boundary; laboratory sample number 222; pH 6.6; conductivity 1.86 millimhos.

C22 151-172 cm; light brownish gray (2.5Y 6/2) moist colour with common medium, pr minent,
reddish yellow (7.5YR 6/6) and fine medium, distinct, yellowish brown (10YR 5/6
mottles; light silty clay to silty clay loan; moderate, medium angular bloclur with
smooth ped faces; firm, very sticky, plastic dense no roots; laboratory sample
number 221; pH 6.8; conductivity 2.70 millimhos.

Information on the Site

Profile number: Pit No. ' Pilot Area A
Soil name and mapping ur mbol: Amo Series, Heavy Textured Variant, H43 W2
Higher category classifi Tropaquoptic Typic Tropaquult
Date of examination: 3 Mar 1969 at the end of a long, dry season
Author of description: S. Sivarajasingham
Location: FAO Pilot Irrigatin Development Scheme, in the Accra Plains of Ghana
Elevation: about 20 ft above mean sea level
Land form: Floodplain, lower slopes
Slope: almost flat (0-1%) slope
Vegetation or land-use: tall grass and scattered short bushes
Climate: Coastal dry zone (savannah)

II General Information on the Soil

Parent material: reoent floodplain alluvium
. Soil drainage class: poorly drained
External soil drainage (runoff): slow
Internal soil drainage: poor to very poor
Permeability: slow to very slow
Moisture conditions in the soil: up to 61 cm; elightly moist up to 106 cm;

and moist below 106 cm
Water table: probably within
Surface stones or rOCK outcrops; none
Evidence of erosion: none
Evidence of salt or alkali: none
Human influence: frequently burnt
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III B ief General Description of the Profile

The Amo Series, Heavy Texturci Variant, is a deep brownish yellow poorly drained
soil with a friable silty clay surface over a very firm, strongly prismatic clay
subsoil.

IV Description o

Al 0-8 cm; light gray to gray (10YR 6/1) dry colour and very dark gray (10YR 3/1) moist
colour; silty clay; strong, fine subangUlar blocky and strong, medium, granular,
hard, friable, very sticky, plPstic; vory porous; many fine roots; clear smooth
boundry; laboratory ,lample numb-r 2.1; pH 5.4; conductivity 0.19 millimho.

A3 8-17 cm, dark gray (101tli 4/1) most col'our with many prominent strong brown (7.5YR
5/6) mottles; silty oiv, strrmg fme subangular blocky and strong medium granular;
hard to very har',, friable very rticky, very plastic; very porous, many fine and
medium roots; olear wivv oundary, laboratory sample number 280; pH 5.4;
conductivity 0.12 mil]imho.

H2 17-61 cm; gray (q.rTH ',/1) m-)ist colour with
')/o) mottles; "('P'JC, "pr

orismatl,: in turn breakiue owr.ii mcaerate
firm, very sticl:y, very plastl-,
linings, com-)n, fine smoot!'.

pH 5.6; conduct vity ').)0

few, fine, prominent strong brown
ismatic ')reaking down to strong, coarse,
canse angular blocky; very hard, very
clay skins on ped faces and as channel
b,-)undary; laboratory sample number 279;

B3 61-106 cm; gray T/1) moLrt colour wf..th common, medium prominent, reddish
yellow (7.5n ,V5) no42.0tt in ped ii)terior and on slickenside-like faces, clay,
strou, priqw.it vomihelt asal sllckenside-like faces and breaking
into weak; mcaa'am, orinllat and anmilar 6locky7 very hard to very firm, very
sticky, very plastic; ,iery fs.r, fine roots,gradual, smooth boundary; laboratory
sample number »78: oo!,-iu,-t3v1ty 0.93 millimho.

C11 106-143 cm; light gray (,:,Y 711 mcit c,olour with many, medium, prominent yellowish
brown (MYR 5/o` and reddish brown (10YR 5/6, mottles in ped interior; cloy strong,

medium prismatic with prominent basal clickenside-like faces and breaking into weak
coarse angular blocky and in turn into medium angular blocky, ,firm, very sticky,
very plastic, very few fine roots especially along the slickenside-like faces; gradual
smooth boundary; laboratory sample number 277; pH 5.4; conductivity 1.75 millimhos.

C12 143-179 cm; light gray (5Y 7/1) with moderate, medium, prominent yellowish brown
(10YR 5/C) and strong brown (7.5YR 5/6) mottles in ped interior; clay strong coarse,

angular blocky and prominent silkenside-likefaces; very firm, very sticky, very

plastic, very few fine roots: 1dt:oratory samp e number 276; pH 5.2; conductivity

2.3 millimhoo.
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Profile n ' Tocation: Pit No. 6, Pilot Area A
Soil name and mappir unit symbol: Tefle Series, V45 W3
Higher category clasification: Vertio Tropaquept
Date of examination: 30 April 196,, end nf the long, dry season
Author of desrlptir..; Z. Sr,arjasin5ham
Elevation:
Land form: Middle area of recent alluvial deposits
Slope: less thar, 0. percent
Vegetation r lAnd-)i6e: tali grass ,inc ees mainly Mitragyna
Climate: Coastal dry 7nìe ,atInrLh)

II Gene 7- rmation on the So

Parent alluvial material from Volta River mixed with material washed
.f.7-4,1 the 1.ra )f garnetiferous hornblende gneiss

Soil -lraina,Te vety poray c,rained
External soil draintJe 71,-)14 to ponded
Internal sn,.2 dralnaFe ',ory

Permea-bility: very Flow
Moisture rnlat thr-+ughout
Water tablez
2urfane rJf. roc07 ull

, nonf
,dt or a°,kAliz n io -;xcept for any indication of the p :.nmti

)vruc.,ture

Hum 77 accidentally or purposely to replace
.ov or h tenuer shoots

III Brief Ger Des-rip i -4' the P:

Ale Series i L r7,- p,rly drained, deep, gray, mottled heavy clay with
a str co r rtructre in the upper subsoil.

IV . Hor

Al 0-7 cm; 1;1"71:v '1'0) to 1)]ac., (W ?/0) moist colour, silty clay; strong,
medium, granular Ind strong, f:,ne, angular Oloclw held together by a dense mat of fine
and medium roots; friatl", i.Oçi, \,erv plastic, abrupt, smooth, lower boundary;
'oratory :mple tiumller 26":, pE conductivity 0.51 millimho.

B2 7-41 om; very '..lark gTov !N ,\/0to aarlr. gray (N 4/0) moist colour with common, fine,
distinct, yellow:s (W; ',/r) mottles along root channels, coarse, angular
bloclw, very firm, VE'T'I stAy, very plastic, common, fine and medium roots and few,
coarse roots riegr, om3oti lower boundary; laboratory sample number 262; PH 5.4;
conductivity .7).3.2
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B31 41-87 cm; gray (5Y 5/1) interior with many, medium, prominent strong brown (7.5YR
5/6) mottles and gray (N 5/0) slickensides, clay; strong, coarse, prismatic breaking
down to strong, coarse, angular biocky and medium, subangular blocky; very firm,

very sticky, very plastic; strongly developed, inclined slickensides; few, fine

and medium roots; gradual, smooth, lower boundary; laboratory sample number 261;

pH 5.6; conductivity 0.36 millimho.

B32 87-125 cm; gray (5Y 5/1) interior with common, fine prominent, strong brown (7.5YR
5/6) mottles; gray (N 5/0) slickensides; clay weak, medium, subangular blocky;
very firm very sticky, very plastic: maRy strongly developed inclined slickensides;
few, fine roots mostly along slicklnoldes gradual, smooth, lower boundary;
laboratory sample number 260; pH lonductivity 0.85 millimho.

B33 125-155 cm; gray (5Y 5/1) to 7ray uY 4/1, with common, fine, prominent, strong
brown (7.5YR 5/6) mottles: clay; moderate, medium, subangular blocky; very firm,

very sticky, very plastic; few s11ensides: few, fine roots mostly along
slickensides; gradual, smooth, lower boundary; laboratory sample number 259;

pH 5.4; conductivity 0.72 millimho.

B34 155-180 cm; graY (!;-7 da,*. ';r,y ,t-J7 J with common, fine, prominent,strong
brown (7.5YR 5/6) and few, fiz,e, blac-., presumably manganeserichi mottles;

clay; strong, coarse, angular tO otrong, medium, subangular blocky; very

firm, very sticky and very plastic; few olickensides; few roots mostly along

slickensides; laboratory sample numoer pH 5.0; conductivity 2.9 millimhos.
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