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SURY

Tn this paper an ottempt is made to classify the soils of
hana under seven capability classes based on the degrce of their
limitation to mechanized farming and management with the aim of

ensuring proper land-use and efficient crop and livestock production,

The classification involves a critical evaluetion of the
following characteristics of the soils - depth, drainege, texture,
slope (topography), permeability, water-holding capacity and

inherent fertility to determine the desree of their limitation.

Soils within capability classes I to IV erc recommended
for mechanized cultivetion of creps, pasture, woodlend or wild
life, whercas those under classes V to VII are recomrended only

for grazing, woodlend or wild life.

Introcducticn

The Soil is the most velusble asset in eny country. If
it is well conserved, its productivity cannot onlv be maintained
but also improved consicderably, TIf soil is misused, hovicver, it
can be rendered permanently unproductive and ir extreme ceses
irretricvably lost, 1)

Agriculture will continuec to contritutec immensely to the
economy of CGhana., It is, thercforc, essential to develop a sound
programme with a2 view to ensuring continvous production of agricul-
tural and forestry commodities. This can be accomplished by a
systematic increasc in production on existing smell, co-opcrative
and state farms as well as by the develooment of virgin lands

capable of cconomic production,

Such & sustained apricuvltural production carnot be
achieved without en expansive progremne of mapping the soils of
the country as reapidly and es cheaply as possible with a view to
supplyine needed information on potential arable, irrigable,

pasture and forestry lands,
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: Since the commencement of Soil Surveys in Ghana some

¥ savonteen venrs neo, consider hle basle d~t~ have bcen nocumulaetced,
k' ™hese erc ovaileble in the form of soil meps and rcports. Thoy

¥ cannot in thoir prescent form be vidcly used without becing intcr-
pretcd in such a vway ¢s to bc undorstood by thec mojoritr of thosc

thoy are intcendcd for.

Soils cnn.bé interprcted in many vays depending on theo
objcctives for which they arc to bec uscd. Tn arriculturc, the
most primerily objective is thc production of crops. In cnginocer-
ing, soils are recouired to provide meterirls mostly for building
and highwey construction. TIn hydrologpy, the objective is to «#
locate suitable arees for wells ~nd dams with a view to rctaining

vater for the use of mankind end livestock.

In this peper, an sttempt is made to interprete the
soils of Ghena for agricuitural purposes only., This is in the
form of a land cepability clessification patterncd on the system
widely uscd in the soil and woter conservation programme in the
United Statcs of Amcrica. The authors hope that with the co-
operation of cngineers from the National Construction Corporation
it will be possible in the near future to preparc another paper

on the interprctation of soils foor onginecring purposes,

The Land Capability Classification being cmployed is
based on the degrec of limitetion of' the soils of Ghane to mecha-
nized farming and menagement and involves threc mejor categorices
of soil groupings. These are (1) capability class, (2) capability
sub-class, and (3) Cepability Unit.

In the first cetcgory the soils of “hana have been
grouped under seven penerel capebility classcs. The dcgrec of
limitation to mechanized farming end menagement becomes
progressively grcatcr from class T to VII.* Soils in classes I
to IV are considercd suitablc for mcchanized cultivetion of both
field and foragc crons as well »s for the production of tree
crops and, for woodlend and wild lifec purnoses.** foils in classes
V to VII are considcrcd unsuitable for mechanized cultivntion of
ficld crops and are rccommended for the production of tree crops,
grasses and lcfumes for pesture, and for woodland ond wild life
purvoses, Field crops can be grown on class V soils, but only
when they are hand cultivated, Iile class VI scils, however,
soils within class V arc becst suited te trecc and pasture crops.

Class VIT soils have the greatest risks to manascment and are

suited only for woodland and wild life purposes.

— _ _
Sec Fig.1#, 1B end 1C on pnges 3, L end 5
Xe ¥
Soils within classes I to IV arec also safc to be cultiveted

by hand or bullock farming wherc the necessary ferm machinery
ic unavailapiyg.

- -
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: FIGURE IA A LANDSCAPE SHOWING HOW CAPABILITY FITS THE LAND,
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Outline of the land-capability classificgtion

"

]
_.& land use Land capability class Land-capabilivy Land~-capability
sultabllicy (Degrce of linitations) subclass unit |
(Droad grouping (Grouping of land-capa=- { (Land - menagement
of limttations) bility units according | groups based on prr -
to kind of limitaticn nent physical cha: -
This table shows exam~ | teristics, This t: 1
o ples only.) shows examples onl;-.)
Fow 1imitations,
Wlde latitude for
I each use, Very good
land from cvery
| standpoint,
Moderate limitations
or risks of damage. |
I 6004 lend from every '
standpoint, |
!
Lo ill s ik g - - '
TR Moderately sloping,
Land ‘ Limited by hazard! slizhtly acid soils.
of water ecrosion; 1'
suiced noderately slop- [ Moderstely slopinz, |
Tou ing land. highly acld soils on |
1 Al sandstone or shale, |
cultivation Severe 1limitations or f_'._r ifllced by- excess |l
risks of damage. vater; drainoge i
rrp | Reevler cultivatfon  [T777 | pocih el Ty \
possible If limita~ | _ 1 - ‘1
tions are obhserved, jsec=cg " {
: b ticimpti et s
7 / Limited by low
/, moisture capa-
// ;lf,\/; sandy
and,
- s ///A / |
- iy — T e e ey e T b
Yery severe limjta-
tions. Sulted for
v occesional cult tve-
tion or for sone
kind of linfted cul-
= tivation,
- T - -
Not suited (ar culti-
vation because of
v wetness, stoncs, over-
flows, etc. Few limi-
| tations for crazing Grouping of sites
- or forestry usc, Sites significant
Too steep, too shallay according to kind {n management of ran-
too stavy, too drouch- . "
VI vy, and too wet cte, of limitation, ges, pastures, forests,
for any wpe of culti- ete
Land vat.l(on.r Hogomt}:c 1ial ¢
bk g Foztne oF
not sulted Mecrshes, bovals, scarp
phases, rouch, staiy,
for barren lands, MNot
Vil suited for cultivetion
cultivation grazing or forestry,
Sufted for wildlife,
watersheds or recreat{o
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Relation of land limitations and land-capability classes to safe land use

Suited for:

Intensive

N Cultivatiop

Moderate chltivatim

Limited cuflclvaclcn r___}

Intensive frezing 3

Moderate cfazing

N

Increasing removal of cover or disturbance of soil

Limited prnzing

forestiry

Lond use

N1 wilditfe, frecreatiarf, etc.

I Il 111 v v VI VII

Lond=capability classes: Incerensing limitations and hazards;
decreasing adaptcbility -nd freedan of choice of uses
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Within each capability class as dcfined, cxcopt class I,
sub~classos are sct up according to the dominant limitetion
factor that detcrmines the class, Four kinds of limitations are
recognized within the sub-class grouoing, namcly: runoff or
risk of erosion (e), wetnc§s and nced for drainege (w), root

zone and cultivation limitation (3), and climatic limitetion (c).

The copebility unit is the most detailed end specific
soil rsrouping of thc Capability Classificrtion., It consists of
soils that havc about thc sname rcesponses to systems of manegement
of common cultivated field crops, forngcs and trccg crops.

Soils in eny one capebility unit ere »dapted to thc semc kinds of
common cultivated crops 2nd plents and rcquire similar alternative

(3)

system of manegcment,

Although, this land Capability Classification system is
aimed 2t ensuring efficient usc of land, it is not an ccoeonomic
classification, Thus for cxamnlc, & farmer on class I land will
not necessarily derivc more cconomic benefit from his land than
a collecague on eithcr o class IV or V lend., It simply meens thet
a Class I land is more suited to mcchenized cultivation ~nd can
be madc to'producc(more end differcnt crops than 2 class II or
IIT land end in that order down to class VII with thc most
limitation to mechanized cultivation and managcment. A particular-
ly veluablec end cconomic crop for example cncao, mov do well only
on a class V or VI lond snd therebr give morc financiel rcturns

than all the crops on o class I land.

Factors effecting the crpobility ~nd Tsec of Lend

S0il survcys supply besic data on depth, drainsgc, toxture,
slope and hnzard of crosien, pcrmenbility, watcr holding capecity,
inhcrent fertility and other chomricel soil properties whiceh
torether with climate determine the capability of & 1land to

successfully producc cultivated crops and/or grasses and trecs.

(a) Climetc is a limiting factor in 1lsnd use clessificntion
wherever thce rainfell is not enoush or thce tomperature is not
suiteblc for increascd production of spccific crops and other
uscful plants, The above-mentioned permeanent soil characteristics
vary widely with climnte. They arc, therefeorc, considcred in
land caprbility clessifiicnation in rcspect of broad arcas with

similar climetic conditions.

.

W



classification which is important not only =s a medium for the
movement of air, moisture and roots but also &s a reservoir for
storing water and nutrients which are necessary for roderate to
high production of crops. Any restirction to the movement of
water, roots end air due to an impervious soll layer such as clay
pan, cemented concretions or iron pan, therefore, will affect

the extent to which.the land can be used profitably. Six main
soil denth classes are recognised in land capebility classifica-
tion, These are: (1) very shallow (0-10"), (2) shallow (10-20"),
(3) moderately shallow (20-36"), (L) moderatelv deep f36-48"),
(5) deep 48-60") and (6) very deep (over 60").

fc) Soil Drainage: which refers to the rapidity and extent

of the removal of water from the soil by runoff and flow through
the soil to underground spaces or in another sense, to the fre-
ouency and dvretion of periods when the soil is frce of saturation,
is very important in dertermining the type of crop plants that cen
be successfully grown on a land without risks of damage. For
example, in welleggaiﬁgg te mederately well-drained soils, water is
removed readily but nét raéidly thus sufficient moisture is
vsuallv available for‘fhe use of wide varicty of economic crop

plants. Tn poorly to very poorly drained so:ls, however, the root

zone is waterlogred for such long periods thet roots of ordinery
crop plants are unable to procure ecnough oxygen for healthy and
abundant egrowth, Other soil drainage conditions vhich are taken
into consideration in land capabilitv classificetion are excessive-

ly well-dreined, in whick condition water is' so rapidly and

comoletely removed that most crop nlents suffer from lack. of water

and imperfcctly drzined conditior wherc water is recmoved from the

soil slowly cnouvgh to krev the soil wet for n significant pecriod

of the ycar,

(d) Soil Texture is a permenent soil charactcristic which
stronglv aff'ects lend use end mnnagement requirements. The tern
"texture" is a collective w.rl which refcers to the prorertions
of sand, silt and cley in soils. Soil texture is closely associat.d
with drainage, water holding capacity and permeability of a2 soil,
since it detcrmines the amount of water that can flew or be retained
by a soil at a given period of time., The varicus soil textural

classes' in lend vse groupings are:

(1) Heavy textures - clay and silty clay gradcs.

(2) Moderately heavy textures - light clay, clav loem,
and sendy clay gredes.

(3) cdium textures - silt, loam 2nd silt loam gredcs.

(4) Light textures - firc sandv loam end sandy loem gradec.

(5) Coersc textures - sands end loomy sands.

ety Ty
& a .
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fo) Slove and hazerd of crosion: The steopness, longth and

‘tumpe of slope (concave or convex) have a dirgct effect not only
.» tho emount of soil and watcr losses from a lend but £1so on

ey~ intensity to which the land cen be used. For ox~mplc, tho

:088 Of organic matter and nutricnts by sheet orosion espccielly

v Eﬁaaiin the Interior Savannah Zone of Ghane ccn be so larec es to

;72" ronder the land completely unproductive without eny drometic

$igns of gullying. If a land is tco stcep, it becomes unsnfe
for any type of cultiveticn or the production of economic trces,
The only usec which con be made of such a land is to devote it
to woodland or watcrshed protection or for the production of
firewood. In Ghana, the slope of thc land ~s recognised, varics
from nearly level flat summits and velley pleins to very stecp
hills. The verious classes of slope and erosion hagerds are

def'ined as follows:

(2) Topogrephy Percent slope
1. Nearly level to fently sloping Q- 2
2, rfently sloping or gently undulating 3~ 5
3. Moderately slopins or modcrately
undul~ting, o STTan DO A 5-10
4. Sloping to undulrting e o 10 - 15
5. Hilly to steccp or rolling nywE 15 - 30
6. Very stccp eeva.s ST e 30 - 50

(b) Erosion Hzerds.

1 Slicht ... nonc tc 25 per cent of surfacc croded.
2% Modercte ... 25-5) pcor cent of surfacc crodcd.
3. Severe ..... over 80 per cent of surface croded.

L. Very scverc ... decp gullics nnd bovals.

(f) Bnil Permeability rcfers tc the quality of o soil
horizon that cenables vatcr or air to move tﬁrough i, wlst; &S
associctecd with structurc, texture, porosity, and the typc cf
clay mineral in a soil, Permenbility is importent in onch scil
horizon sincc thec ratc or specd ot which veatcr passcs through e
soil is govcrned by the slowest rate within o totel soil profile.
This in turn roverns the amount of wetcr thet a soil moy rapidly
absorb. The closer & slowly permcablc loycr such ~s clny pan,
cemented concretions and iron psn, is tc the surfrce, the more
rcstrictcd arc plant roots to sbsorb wotcr, f2ir ond nutricents
end thc more chonce there is for runoff to teke place. Soil
permcability can bc mecasured quantitatively in terms of rate
cf flow of water through 2 unit cross section in unit timc under
specified temperaturc ~nd hydraulic condition. The v-rintions

associated with soil permeobility are defined as follovis:




e

| Permeability rate in inches of

H20 per hour

1. Slow ceae T coae 0,05 - 0.20

2. Moderately Slow .... oA 0.20 - 0,80

3. Moderate ... By oud o 0,80 - 2.50

4. Moderately rapid .... cees 2,50 - 5,00

5. Rapid .... .... e 5.00 -10,00

6. Very rapid v aee oylle s over 10,00

(8) The Water holding capacity of a soil is an important

physical property thet affects thc capebility and use of leand.
It is influenced by a number of other soil properties, such as
depth, texture, type of clay mineral, structure end organic
matter, Soils with limited water holding capacity are droughty
and thus restrict the type and number of crops that can be grown
profitebly under rood menagement, The water holding cepacity of
e soil cen be cuantitatively measured and is often expressed in
inches of water per foot depth of soil. The difTerent degrees

recognised are as follows:

inches ver foot depth

1. Very low (poor) 0,50 or less
2. Tow (fair) 0.75 - 1.20
3. Moderate (Very fair) 1.50 - 1.75
L. Pigh (good) 1.80 - 2,50

(h) The Inherent Fertility of a soil is that quality of the

soil that enables it to provide adequate amounts of plant nutrients

in proper balance for the production of specific crops. This
quelity of a soil is usually inferred by the sum total of all the
permenent physical soil characteristics mentioned above coupled
with chemical soil properties such as organic matter content,
cation exchenge capacity, per cent bese saturation and soil

responses to added plant nutrients in the form of fertilizers.

The degree of limitation of a soil to cultivation and
management £s a result of climate and/or onc or e combination
of the soil properties discussed above will determine to a great
extent the capability class and sub-class under which that

particular soil is to be appropriately classificed,
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Lend-use classification of the srils into capability
clnsscs ond sub-clrsscs:® i

e . o

-

This clnss consists of vcry good soils with minor or no
physicel limitrtions to mechanized cultivation, The soils ~re

deep to vcry dcep, well drained ond mcdium textured on nearly

level to very gently sloping topugraphy. They are modercatcly
permeable and have & moderate to high weter-holding cepacity,
mcdium inherent fertility but a zood capecity to utilise added
fertilizers, They arc subject to no norc thon slight ercsion end

are not subject to damaging overilcws,

Class T soils ~re suiteble for intensive egriculture
invelving any crop which the c¢lim:tc of thc aren allows end con
sustain moderate to high crop preliuction with few menegement
practices such ¢s mrintenance cof fortility through mulching,
menuring, addition of commcrcie: Trrtilizers,; the establishment

of & legum¢ in the rotetion end co:ntcur ploucghing..

Class I soils are very l.mited in Ghana, Somc cf the
major class I soils are Demongo, i'ini, Ejura and Bediesi series
from the Intcrior Savennah and Trorsitional zones of dhana,
tkumadan end Boamang serics from *!c Torest zone and Toje scrices
from the Coastal Savannah zone. Such soils are suitable for the

production of food crops, tobacco end other cultivated cash crops.

Class II land (Tig.3).

Class IT land is mede up ¢f good soils with few physiorl
limitations which can be easily cwusivcted. The soils arc suited
to cultivnted crops, pesture, end for woodland and wild life

purposes.,

The poseible limitations vhich make Class II soils not
quite os good cs thosc of Class I ruyr bo generally sub-dlvided
on the basis of (1) erosion - dencied by ITe, (2) wetncss - denotcd
by IIw, (3) other soil propertics .- denoted by IIs, end (k)
Climatic limitations denoted by TTIc. The first sub-class commonly
relates to uplend soils and the sceond to lowlend soils,
Properties coming under the third celegory may be found on cither
topogrephic site, The limitatiors rmry include one or more of
the followidng effects within each «f *the undecr-mentioned sub-

elasses:

"
Exrmples of cepability emrouping of soils from various perts of
Ghana are shown on Yaps 1, 2, and 3 ¢t the back



FIGURE 2, AND = Very goord for any type of Cultivation

2c. Urens lobata on Class I land pear Ejura (Damsngo sandy eley)




- 12 -
¥E 3, CLASS 1! LAND = Good land for cultivated crops and/or pastures

3As Nearly level and moderately deep soil with slight to moderate erosion hazard

B

3B. Avecado Pear on class 1l soil, Mangoase Co—operstive Farm, (Kokua clay losm)
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() Sub-clnss IIc.
1. Modcrcte crosicon hog-ard,

2. rentle slopes,

(b) Sub-cless IIv,

1. Moderately wet soils (internally).

2, Heavy texturcd soils.
3, Presence of snlts,

L, Occasionnrl overflows.

(c) Sub-cless IIs

1. Modcratcly decp soils - often associated with
crosion ~nd sub-class TTec.

2. Moderately well-draincd soils - often
associatcd with sub-cless Ilw.

3. Fither moderatcly rapid or moderately
slowly permcablc soils.

L. TFither low or modercte water holding cepacity.
5. Low inhecrent fertility.

6. PFeir cepacity to utilize added fertilizers,

The limitations of class II soils restrict the selection
of erops, time and ease of cultivation and the amount of weter and
frequency of irrigation., Moderate productivity can becst be
maintained on class II land by (1) raising the fertility level
through mulching, manuring, addition of commercizl fertilizers,
liming end the inclusion of legumes in the rotaticn, (2) terracing,
(3) stripcropping, (4) contour ploughing, and (5) water control

structures.

Class II soils occur cxtensively in the Forest, Trensi-
tional, and Coastel Savannah Zoncs of fhana, They ere, howcver,
somcwhet limited in cxtent in the Interior Savennah Zone., Major
soils of fhene falling within this class are Afrencho, Suko,

Korangsang, MNurugu, Oyarifa, Varempere and Baleufili Serics,

Cless TIT land (Fig.k).

Cless III soils are moderately good but have more
limitations to mechanized cultivation then class IT 1and. Yhen
usced for cultivated crops, conservation practices crc usually
more difficult to apply and maintain, They erc suited to cul-

tiveted and pnasture crops and, for woodland ond wild life purposes.

The limitations of soils in class III thet restrict
the degrce of clean cultivation, choice of crops and the time of
planting and harvesting, may include onc or a combinstion of the

following effects of the under-mentioned sub-classes,
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FIGURE 4. CLASS III Il_hND - Very fair land for c'lti vated crop3 and / or pasturc

LA, Nearly level, deep but heavy textured, poorly dreined soil. Moderate
to severe drainage problem., Ilw,

-
{
LBe Moderately shalffow, medium textured go'l over eryious parent rock,
: Moderate to severe erosion ha'amrd. 11Is,
s \"'M
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(2) Sub-clnss IIIc

1. Moderete to high orosion hazerd.
2, Sloping or undulnting topography.

3, CPfravclly or stony texturc,

(b) Sub-cless IITw

1. Imperfoct to poor intcrnel dreinango,

2, Fxcecssive vetness,
3. Heavy tcxturcs.
L. Precscnce of snlts.

5. Modecrate overflow hazerd,

(¢) Sub-class IIIs

1. Modcrate to shallow depth to bedrock,
indurated layer, ‘concretions or ironpan -
oftcn associated with IIIc.,

2. Low moisture holding capacity.
3. Txcessivc wetness - ossocirted with (IIIw).

4, Shallow depth to cleypan ~ essocinted
with (IIIw).

5. Slow to very slow subscil permcnbility
essocinted with (ITIw),

6. Eithcr very slow, ropid or very rapid
permcrbility.

7. Low inhcrent fertility,

8. TFair or low csapacity to utilize n~dded
fertilizers.

Modcratce productivity of Class III soils con best be
meintaincd by following tho rccommendntions for Class I end IT
lands with additional clnborate weter control mersures os grass
weter-ways, close strip crepping ~nd broad bescd contour

terraces or bhunds,

Clnss IIT soils n~rc very cxtensive in fhann, Exomplcs
of a fcw of the mejor soils erc .‘mo, Hakc and ’kusc scrics from
the feera plains; Kokofu, fkroso nand Kakum scrics from the
Forest region; and Brvkum, Mimi ond Tolon scrics from the

Interior Sav-~nneh Zonc,

Class IV 1and (Fig.5).

Class IV land cOnsisté of fairly gcod 8oils best suited
for pcrenninl vegetation, They can with grest cere be mechanicelly
cultivated to ficld crops, Hand cultivation and/or bullock
farming cen be practiscd. The possible limitrtions that may
singly or in combinetion rcnder cless IV soils not as good os
Class III, mpy gcnorally be described under sub~cless IVe, IVw ond
IVs ns follows:



&

s 0 LL\.,}:;':R”_!‘\'_‘}_‘..\;_-J_P FIvIyY aulted for gult l\i-xl.'un, peat anlted oy paatire grasing

1
|
|
[ %
i v
.
.
SA. Mirly prodquotive 5011, Limited in uge dua to modomate dopth o gravolly
aubsoll (Tanina anndy oluny)
)
|

'SB/ Gully crosion on class IV land (Sailo—Tunt land Plam tng Aroa, near Ha).
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(n) Sub-class TVc

1. Moderete to high crosion hazerd,
2, Sloping to hilly topoprephy.

3. Vary grovelly or stony tuxturos,

(b) Sub-class IVw

1. Fithor poor or oxcossivcly darnincd soils,

2. Henvy toxturod soils,

3. Modernto overflow hrznard,

(o) Sub-clnss IVs

1. Shallow depth to bedrook, ironpan, conoretioncry
laycr or clay pen,

2. Poor drainegc often nssocintcd with sub-closs TVw,
3. ILight textured and/or rravelly or stony soils,

L, Fither very rapid or very slow subsoil
pormerbilify.

5. Low water holding copacity,
6. Low inherent fertility,
7. Low caprcity to utilizo rddod fertilizers.

The productivity of class IV soils may be maintained
by following more intensely thc srmc priictices roecommonded for
Class IT but rotations to be nractised should include long
periods of forego or trcc crop production, Cless IV soils rro
very extensive in Chane end are meinly cultiveted to food crops
and trce cash crops. Somc of the represcntetive mejor soils rro
Dentenso, Tanina, Kupcla, Lime, Volta nnd Prle serivs from the
Trangitional snd Interior Savennch Zones; Birim, Kokofu (shellow)
end Ode series from the Porest Zone; and /gowtaw ~nd Pe jeplo

serics from the Coerstel Srvennah Zonc

B. Land Limitcd in usc-Generelly not suited to mcchenized
cultiv-ticn*

Class V land Fip.6)

Soils in class V arc not suitcd to mcchenized cultiveticon
bocnuse of severe limitations. They arc best suitcd to limitod
clearing, grazing msnd hand cultivntion for the production of
perennial crops. These soils commonly occupy hilly to =stocn
toporraphy and are subject to mcder-tc or reverc creosion.  Decn,
heavy textured and poorly dreoined soils on nearly lcvel toporrnphy
which erc very difficult to drein will alsc frll within thie
class, Upon droining, howcver, the heavy textured soils crn be

raiscd to Cless JTI or IV lecvels ~nd thus bc suitable feor the

praduction of ricc, irrigetcd pesturcs, cte. “echanized

Certein srils greoupcd under clrsses V, VI and VIT nny be
made it to be cultivn~ted to cr~psg, through majer carth moving
or ¢ther costly rcelnnctisn mensures,
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EL‘:‘S v_LAND A(‘-’CT SUITABLE for Mechenized gultivation but may be hand
Cuitivalea, Fecommended for the prodigtim of pasture f5¢ prazing purpossss
&= v LAl - =3 o b

Shallow gravelly soll. Subiect Lo severs-erasion. Best suited for livestiek .CTAEIn,

68,

Nearly lsvel but shallow and rravel'y soil, Showing proper land-use {llvagto ok

grazing) boing practiséd, (Sello-™un! La~d >lam Inm Area near Ye),




