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THE SOIL

INTRODUCTION.

1. The four basies of life on earth are the sun, air, water
and soil. These are the things which need to be cared
about in order that life can survive.

2 The sun, In Somelia the sun js hot due to the fact that

the country is tropicel and mostly of low altitude. Care
is needed therefore to provide shade for humans, for animals- and
for the soil. Dr. P. Glover, in 1951, measured soil temperstures
of 65 ¢ (154 F) where the s0ll was bare in Somalia. Tree planting
and grass preservation are part of the need in regard to the
tropical sun. Of course in other parts of the world it is quite
different. Buildings are now being designed in cold arees which
will take in as much sun as possible and store the warmth. Also
the sun's energy is used in other ways to generate electrical
energy and heat. Each area has to consider its own needse.

3. The air. Pure air is of great value., HMany indusirial
countries have serious pollution problems due to car exhaust
fumes and industrial gaeses, London has improved its air cover by
preventing the burning of coal in domestic houses, but exhaust
Egllution in a large city is still a problem. Washington,

s Angeles and Tokyo are well lmown examples of air pollution. In
Pokyo the birds have been driven from the city and a vistor hears
bird song from electrical speakers bhung in the trees outside his
hotel. Luckily Somalia does not have these problems of pollution.

4, Water. In separate pamphlets the problems of water in Somalis
are Eiscussed. Tn this pamphlet it is only necessary to add
that a country with poor reinfall needs to make maximum use of
whatever does arrive. As a rule, anti~s0il erosion metheds and
grasa/tree encouragement have water-conservation value. Grass in
jeular allows water to sosk into the soil and then protects it
from rapid evaporation. .

5e The soil. This is the subject of the present pemphlet. I
Is also a subject which the people of Somalia needs te think

about very carefully.
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NATURE OF SOILS.

6e A cover of soil 1lies over most of the land surface of the
world. Undernsath this soil, and on the nountains from
which it has been eroded, is the solid rock from which the soil
has been made. Soil is %harefore broken down rock and the process
of making soil has continued for millions of years., Because rock
ig of many types it follows that soils will also vary greatly in
their structure. The depth of soil veries from one place to
another., In desert areas there may be large windswept areas of
bars rock with no soil covering., In some tropical countries the
soil may be more thgn 30 metres deep. In the Haud of.Somalia
for example a hard limestone layer of rock was found at depths of
from 45 em to 90 em, but from a locality near Dudwein, 80 kilometres
gsoutheast of Hargeisa, a driller called Parkinson found a soil
thickness of 34 metres. (in 1922),

Te The surface of bare soils varies greatly. Soil colour may

be anything from almost white to brown red, orange, grey
or black. All these colours are tc be seen Somalia. ihe surface
may be soft & smooth and easy to walk on or it may be hard and
rough. It may be even in its composition or it may hold pebbles or
pieces of rock.

8. With different scil types, different types of vegetation
: will occur. This appiles to grasses,; shrubs and trees.

9 After rain, some goils become very sticky, whereas others
just becoms soft. In dry periods some soila become dusty,
particularly whers livestock move over them regulerly, and these
goils are then easily blown & by the wind. Other solls are
able to stick together in "orumbs® and nalods" which &o not fall
into dust and therefore resist wind erosion. On some goils it
is seen that when they dry out, they may show large cracks in the
surface areas. Other soils do mot crack at all. This explanation
is made in order to confirm the many differences in soils.

SOIL PROFILES.

10. If a hole is dug down through the soil, & depth view, or

"profile", can be seen, This will show that the soil appears
as layers, one on top of the other, of varying composition. At the
surface may be old lsaves, stalks, etec. which have fallen on the
land and which will decomposee. '
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Phese will normally be found in grassland where the grass itself
holds them from being blown away. Underneath the surface there
should be a darker coloured layer in which leaf gtalk or livestock
dropgings are partly decomposed and mixed with ihe soil. This is
the "humus” zone which can be 1 or 2 centimetres thick. The rest
of the top part of the soil is lighter in ecolowr. It is this top=
soil which provides the plants with food materials. Some of the
nutrients come from the soil itself, and some from decomposing
plant and animal remains (or from fertilizer of course when fertilizer
is used in cultivation).

11. Below the top-soil is the sub-soil lsyer, whieh™is usually
of different colour. Some plant roots do go down into the
subsoil and can take up nutrients from it. These nutrients would
gainlgn§ave reached the subsoil by being taken down from the topsoil
y raine

12. Under the subsoil is the parent maeterial layer. This is the
. material from which the surface layers have been formed by
the action of climate, In its most solid state it is called bedrock.

CONTENT OF THE SOIL .

13s Soils are made up of particles of different sizes. This

can be seen quite easily by mixing some goil and water in
a clear bottle and shaking it. The bottle is then put to stand
and the soil separates out. The large particles of gravel and
heavy sand settle first, then the lighter sands and then silt, .
The smallest soil particles are called clay and these will remain
in suspension for a time & will only settle slowly ¥o form a layer
on top of the silt.

14. Included in the soil also are dead leaves & roots etc, a8

well as earthworms, grubs, snails, ants or other small
animal 1ife. The spaces within the soil, i.e around the soil
particles, are filled with air and water and these two components
can make up about 50% of the total soil volume.

15. The contents of & good soil are therefore &=

a, Gravel & stones = mineral matter,



Pigure 5. A deep gully that bas undermined the tree
. leaving the roois dangling in the alr.

" Pigure 1. Sheet erosion. The murfasoce of the
soil has been washed away exposing the reotis
vhioch may eventually die due %o fdrying eub.




be Sand - = mineral matter

c. Silt ’y ')
d. Clay ’9 Y about .45%

e. Dead leaves etc decomposing = organic matter

f. Decompsed material (darker coloured) = organic matter

g. Living plents & animals = - ,5 about 5%
he Air : about 25%
i, Water about 25%

Such a soil is called "loam". Most of the Somalia rangeland
soils are not of this quality. However the description is useful
because in small areas (as aréund water points) where organiec
material can be built up in the soil, then good quality soil can
develop, and loam may be seene.

SOIL  TEXTURE .

16. The texture of soil can be felt by rubbing it between the
: fingers when it is damp, Soils may be smooth, or rough
and gritty. The texture depends upon the proportions of sand,
g8ilt and clay in the soil. Soil is classified according to the

size of the grains as follows $=

Gravel more than 2 mm.
Course-sand 0.2 mm to 2 mm.
Fine-sand 0,02 mm to 0.2 mm.
Silt 0,002 mm to 0,02 mm,
Clay less than to 0,002 mm.

It is the proportion of each of the grain sizes mentioned
which gives the appropriate name to the soil, as follows =

a. Clay Soil more than 35% clay
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Somie of the wide rauge of ite i the soil

I Burthworm casts O, Nematdes ; ML Protoson V5 Lavard’s cggs

2. Earthworms and their 1. Bacteria U seet and other larvue T Eread tree trunk with
passages & Funga! myechum amd 12 Beetles and other termite passages and

3. Male hills actinonneees artheopods fungul growihy

4. Males and their burrows Y Algac 13 Millipedes 17, Termitariom

5. Snail 14, Centipedes % Termite passages

s VY

Pigure 7. Contour strip oropping in U.S.A,
One way of controlling the flow of water in
agricultural land on slopes is to plant crops
ins strips on the contoupr and to leave the
area in between in pasture.



be Clay Loam 20 = 35% clay
¢ce Loam Hixture eof grains
d. Sand or Silt According to the feel qf the
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SOIL STRUCTURE.

17, In addition to considering the texture, the siructure of the

soil is most important. Structure refers to the arrangement
»f soil particles. A well structured soil has particles grouped
together into blocks of wvarious sizes, that is groups of soil
sarticles which cling to each other to make larger soil unite.
juch larger unite are not easily blown by wind or moved by waber
aind they also allow better penetration of rain into the seil, It
is obvious that small particles which are not szrouped will clog
the surface pores of the soil to form a hard crust, whereas a welle
structured soil has large air pores between the blocks of zoil &
this allows water to enter more easily.
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SOIL  EROSION PREVENTION

BY TERRACES. . )

Figure 24:
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(4) short terraces of 3 ~ 6 m longy (3B) lLonger
terraces need a waterway or cross-berme aoFces the
terraces 1o separate themy note that very long
toerraces would need waterwaysy (D) In deep bat
gullied soile orescent-shaped terraces sre useful.
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18, A causa of a good structure is the amount of elay in a soil.

_ . Clay perticlez are rather like glue & they have the quality of
binding other particles together. OClay also absorbs water and can
hold nutrients in the soil. 4s a mix with sands, etc. it is
valuable 1/. Ancther velusble oonstituemt of soil which helps to
make gocd strusture is decompsed orgenic matter such as old leaves,
graspas, crop resiues and animal manure. The regular movement

of animal night fencing is a most efficient way of improving soil,
end particularly so if plant debris has been added as beddings
Reclamation of sheet erosion around watering points can be achleved
by this method.

~.

PRESERVATION OF SOIL STRUCTURE .

1%, The siruocture of soil is important, and therefore the siructure

necds to be preserved. Structura can be destroyed by ploughing
goil when it is toc wet,. or by tramgling on it (This mesans by
allowing livestoek to trample on it). When i% dries it will set
hard and will not reform its structure. Structure csn also be leat
by aellowing the organic matter to fall below the minimum neaded.
Since msst of the organic matter is held in the topseil, the erosion
of the topsoil iz a major cause of soll degradation.

20, In & report published in the East African Journsl of

. Agriculture (October 1950). Dr. P.E.Glover says sbout part
of Somalia ¥On the platesn, soil erosien due to overstocking and
tree Castrustion has become & very gerious menace. Ona of the mogt
strilring features of the ghastly "forerts®™ of dcad treez 4o De
- fourd in many parts of the couniry is the fact that in almsst every
instance the voots of the dead trees stand ocut well sbove ths level
of the present soil surface. Often the soil has been eroded down
to rook lovel.

21, As iz Xnown, the topsoil in many parts has been taken away

by the combined action of trampling, wind and water. A4 forther
report on soil erosion and water supplies in Ugenda states. "The
topeoil contains most of the organic celloidal waterial ( that is
the material which holds the organic content) with which is
aasocieted all the biological sctivities and the granular structure
of a fertile soil, On the removal of the natural vegetation or on
any degree of slope the fine soil fractions are digaocciated Trom
the crumbs by pounding of the rain, seme t¢ be carried into the
soll mass and block the capillaries to form en. impaeted layer, the
remainder to set off down the slope. Structure is gredually destroy-
ed and the soll is left to the mercy of wind and water. ,

1/. (But see later remarks about clay seils in semi-issert
conditions, para. 31).
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IN PLACES WHERE THE SOIL ACCUMULATES ALONE THE RAIN STREAMING
VASHES OUT CARRYING THE TOPSOIL AND LEAVING OUT THE STORES. IN
JUCH PLACES A SMALL ISLAND IS FORHKED. (SBE FIGURE "B" ABOVE).

WHEN THE ROCKS AND PLANTS ARE LEFT ALONE (SEE THE FIGURE ABOVE)
AND THE RAIN OOMES PLANTS BECOME WEAK BECAUSE OF THE SOIL WHICH IS
SEING WASHED OUT. THE ROOTS CAME OUT ON THE SURFPACE AND PLANTS
3ECOME LIABLE TO DEATH. A SMALL ISLAND IS ALSO FORMED.
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22, The above explanstion indicateas why roots ars found exposed
© . Por 2 = 3 feet (600 = 90cm) above the present soil level in
flatter areas also, where gully erosion is not always seen.

SOIL__WATER NEEDS.

23. The microscopic soll organisms, as with all living organisms,

need to be supplied with water. The roots of pasture plants
in the soil alse need a constant water awpply. This need for soil
water i3 related to the following i~

e

a. Photosynthesis in the leaves of plants ete., bsczuse water
is, together with carbon dioxide, necessary for this
process.

be To provide a movement of water through the plant which
is evaporated from the leaves. This evaporation cools
the leaves.

¢ To carry nutrients from the soil up to the plant tissues.
Futrients can only be taken into the plants when they

are in solution with water. Most plants use over 200 kgm

of water to make 1 kgm of dry plant material.

24, When soil~water is low, shallow rooted planta (e.g., millet),

nay die off completely. Other oropes such as malze will 4rop
leaves and fail to develop. Even drought=resistant species will
stop growing and become stunted. When rain falls, they d¢ not
always recover if they have been hard grazed, Heasurea to hold
water in the soil are therefore an important part of soil care in
rangelands,

SOIL_ WATER TYPES.

25, There are four types of water in soil, these are t-—

a. Chemically bound water. This is water which forms part

of molecules in the soil and is part of those molecules,
firmly integrated. (e.,g. Iron oxide 2Pe, O BHéO)o This
information ia given for interest and acéuraa but it is
not important in practiocal rangeland terms.: ﬁis water
cannot be removed by drying the soil and it is not available
to the roots of plants.
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b, Hygroscopie water. Thies is the 10 = 25% of water which
Y 1 remaing in a seil after being air=4dried. It le
held by the soil particles, msinly clay, and it is also not
available to the roots of plants.

ce OCapillary water. This is water which oxists mainly in
: the cornes where soil particles touch one another, It
is this soil water whieh is uwsed by plant roots.

‘de Gravitational water. After heavy rain soms water will

- yemain in the soil for s short time before draining
downwards to join the water table or underground water=flow,
Plants can use this water, but most plants do net survive

in waterlogged soil. The drainage downwards of surplus water
is therefore necassary for most plant life.

SOIL_WATER 'MEASUREMENT .

6» The maximum ocapacity of a seil would be the total amount

| of pore spaces which can be filled uwp with water., However,
meh of this water would rapidly drain away before the plant roots
iould use it, 80 8 better measure of s0il water is the amount

1$411 in the soil two days after heavy rain. At this time all the
mavitational water will have drianed away and the amount remeining
:0lle us how much water @ s0il can hold, This is the field
apasity of the moil, Sandy soils have low field capacities and
1lay seils have high field capacities.

7. The amount of water still left in the seoll once Pplants start

to die because of shortage ef water is ealled the wilting
woint, & ﬂod soil should have a high field capacity and a low
dlting peint in order that it can store largs supplies of watler
‘or plant growth.

SOIL WATER MANAGEMENT .

'8  The aim in rangelands must be o conserve water in the

gsoll mo that vegetation preduction is inocreased. The bamim
f this aim must be te increase the emiry of water inte soils emd
0 hold the water in the woil .once it is there.
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29, The entry rate of water to the soil is high if there is

' a good soil structure with a high percentage of large pores
in the meil surface. This can be helped by rougbk cultivabted
furrows on the centour or by the comstrustion ef bunds and terraces
on slopes, The fact that rain falls does not mean that 1%
penetrates, Hunt (1945) has stated "in the apparently porous red
soils of the Haud, over whieh water had trickled afler hosvy .
thunderstorms on 2 nearly level surface for 24 hours, the waber
g;petrate& only 9 inches (22 ems)¥. Entry rate of water is reduced

fus

8. The forée of the reindrops bresks the surface soil
strueture. . o

bs The pores in the scil surface are pealed by pockets
of air, Very dry soils are often bard to wet.

c. 'The soil swells when it becomes wot. This ewelling
may cause the surface to become sealed over by a layer
of wet soil (probsbly by a thin layer of elay).

30, Water leaves thes soil in several ways. The main waler loss

is through the roots of plants (a productive procsss), It
alse evaporates from the soil surface and this mey be increased
where the seil is ecracked deeply, as clay soils.

WATER SUPPLY. & SOIL TEXTURE.

31, 1In para 18, a reference was made to soil texture in genie

desert areas. A4t thiz point in the pam?hlet i% i= suitable
to quote from an article in the Geographical Journal K. 123 1857
Po 465., by J. Greenwood, He says &= ‘

“0f the facters affecting vag:fa@ion growth, that of water
pupply is of smount lmportaence the semi-desert conditions
over mush of Semsiia, The amount and distribution ef rainfall in
relation to peremnial plant growth must be evalueted with referencs
to goil type since the capacity 4o absorb meisture snd <o retain

it against gravity end egainst evaporation, as slso ageinst the
suction of plant roots, varies considerably with the seils This is
well shown in Dre J. Smithts studies of the distribution of tree
species in Sudan from which emerge several fecte relevant t¢ the
present discussion. This etudy makes it elesr that the minimum
moisture requirement of a soil to eupport & givem tree 8 ecles ig
related to the clay cemtent of the soil, and that throt ut the
Sudan a species requiring 3 times ¥X" inches of rain oen ¢lay seils,
requires less than 2 times "X" inches of rain on sands. '
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The statement iz made that clay soils in 500 mm of rainfall in the
easts‘earry species which need only 300 mm in the sandy weat (of
the Sudan). - The elay content of the western red sands varies
between 5 and 2 percent; in the east, soiles with 50 percent clay
are esmmon, Aceording to Smith, Acacia mellifera, Benth, a speciles
knowm to ocewr in vegetation arcs in Somalia, grow on 20 percent
cley soils in rainfall of 250 mm (10 inghes), and on 40 percent
clay soils in 400 mm of rain (16 inches), In the Suden, superior
vegetation which likes moderate water supply is carried on
inselbergs 1/ rather than on the elay plains in which they ccour,
despite a very _%h gravitational loss on the higher ground. 1%

is also relevant to note that a given species of tree survives in
least rainfall on coarse sands, hillsides, and gritty runnelg",

The poorer standing of clay GOilB_ﬁith reapect to their eapacity

to provide moisture for plant growth is oconsidered to be mainly
Jue to moil/air evaporation, especially in the case of bare oracked
slays, The soil/eir surfece in such msoils is much greater than
that in sands or mandy soils. ' ‘

32, It will therefore be seen that despite the value of clay
"8 a binding agent in soils and as a better storage-medium
for water than is sand (para 18), nevertheless in semi-arid,
semi-desert areas the most or%anx,factor,is,water ercolation
into the =o0il and this is better in sandy solls or grit rather
than in clay soils or in moils which have a clay surfacs layer.

‘SOIL__AIR.’

33 The air in soils is contained in the pere-spaces batween

-~ the soil particles. The total pore spacs in soils varies
from 25% in pands to 509 in elays, but not all thisc pore space
is air. As the water in a soil increase, the soil air deoreases
and vicewvorsa,

34, Like the air of the atmosphere, soil air sontaine abhout

-7 79% nitrogen gas but it usually has less oxygen and much

more carbon dioxide than the atmesphere. The high percentage of
sarbon dioxide in the soil is eaused by the millions of seil
organisms which give out this ‘a9 a waste produet. The organisms
mdtiply fastest during the rafig geason and consequently the earbon
diexide content of ths soil is highest at this time.,

L/'iﬁpéxﬁerga = A stéepmaided rise sbove a plain, often found
g - - in the semi~arid regions of tropical countrioes.
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35. Soil bacteria asnd soil fungl have the job of breaking down
orgenic matter and releasing from it nutrients in the soil.
When the carbon dioxide content of a soil is high, this is & sign
that the life in the soil is actively grewing and working, and the
release of nutrients accompanies high carbon dioxide production.

36. Both the soil organisms and the roots of plants need good

supplies of oxygen for growth. WNormally the oxygen supply
in the soil is replenished by transfer into the soil of air from
the atmosphere. However in poorly structured soils the oxygen
cannot easily enter the soil and carbon dioxide increases. If the
oxyqen in soil air falls below 10% and the carbon dioxide rises
sbove 10%, then the scil function is reduced and plant growth can
be reduced nlse.

3. Tn smsll fields or farms the oxygen can be increased in the
g0il by cultivetion. The new oxygen introduced into the
g0il by cultivation will stimulate soil organisms to active growth.
They begin to sttack organic matter and to produce plant nutrients,

and this ie the time to plant crop or pasture plants.

SOIL  COLOUR .

38, The colour of = soil is due mainly to the humus, that is

decomposed organic matter, together with the iron compounds
contained in the soil. Kumus usually darkens the colour of a soil
in the surface layer where the humus colleets. However, light
rainfall areass are mostly lacking in humus and the soils are not
dark with humus.

39. The colour of the iron compounds in a soll depends on the

amouvnit of esir and water available. In poorly drained wet
soils the oxysen content is low in the soil air, end the iron
forms compounds which are grey in colowr. In fairly dry soils the
iron compounds are oxydised and are red in colour. In wet soils
which are well drained the iron compounds are yellow. So0il colour
can be important because it affects the temperature of a soil.

SOIL  TEMPERATURE.

40, The temperature of a soil has important effecis on the growth
of plants. It also determines the rate of plant growth and
the ripening time of fruits and seeds. ,



The srowth of the valuable soil bacteria is also controlled by
temperature. Soils can be too cold for optimum production, for
example, wheat seed well germinate in 3 days at 10 C, whereas it
takes 6 days at 5 C. They can also be too hote. Dr. Glover in

1950 wrote "Because of the greater solubility of phosphoric acid,
etc. in overheated, rapidly dried soils, it follows that as
devastation progresses, and increasing amount of so0il is being
impoverished by leaching” (that is the taking away of soil chemicals
dissolved in water).

41, Russell (1932) also says. "When a soil is dried out and

warmed at the same time, changes occur which cannot yet
be satisfactorily explained, nor is the relative importance of.
drying yet known.

1« The solubility of the phosphoric acid, inorganic

electrolytes and organic matter is increased both on
drying the soil at indoor temperature and on heating a
damp soil.

2. The nitrate content tends to decrease on drying or
heating. The magnitude of these effects depends on
the soil types®,

42. Glover continues, "In a country like Somalia where the

s0il is being denuded of plants at an appallings rate, it
means that new expanses of soil which were formerly protected by
plants are being continually exposed to overheating and rapid
dessication in the process of destruction by man and his stocke
Therefore the significance of the chemical changes as outlined
by Russel camnot be over~emphasized in denuded arid areas.

43, Soil temperatures on bare land in Somalia have been measured
as up to 65 C (150 F) by Glover, just below the surface, and
as 30 C (84 F) 30 ems (12 inches) below the surface. Shallow
rooted plants and trees are obviously at great risk in these bare
sreas. In the higher zones, Acacia Bussel is greatly reduced due
to0 trampling of livestock over their shallow, long roots (Glover).,

44, Small amounts of heat are produced in soil by the action of
bacteria in decomposing organic matter,



45, Soils 1lose heat when water evaporates from the ground
surface. For this reason wet soils are cooler soils.

The moisture content of a soil is a large factor in control of

soil temperature. It takes more heat to raise the temperature

of water by 1 degree than it. Sands which hold less water than

clay tend to be warmer or hotter soils.

46, Soil temperature is affected by colour. Dark soil (black
or red) absorb more heat from the sun than light yellow
soils.

4T, The best protection aganist overheating the soil is to
encourage & good vegetation cover by all possible means.

SOIL__ORGANISMS.

48, The soil is an environment in which water, air and food

meterials are a part. Many living orgenisms take advantage
of these conditions and live permanently or temporarily in the
s0il., The animaels in the soil are large enough tc be seen.
These are ants, beetles, earthworms, snails (in wet soil) and
centipedes etc. The larger soil fungi may sometimes be seen as
masses of fine white threads in the soil,

49, The most important forms of soil life are microscopic, i.€e
to0 small to be seen by eye. These include the fungi and
bacteria.

50. Soil life has two main purposes. Some soil organisms are
the only forms of life on this earth which can make use of

the gas nitrogen. Without them on other life could exist, because

all living cells must have proteins which contain nitrogzen atoms.

51. Many soil organisms bresk down or decompose the bodies of

other orgenisms which have become mixed with the soil.
vithout this activity no dead leaves or stems or fruits, and no
dead bodies of insects, mice, sheep etc. would decompose into the
soil and eventually all the nitrogen would be locked up in this
dead material. The soil decomposers convert the bodies of plants
and animels into simple substances which can be used agaip by
plants and animals.,
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52 Another advantage of these soil organisms is that they have

a gticky coating over their cells. These sticky substances
help to hold the soil particles together and so make good soil
gstructure.

SOIL ORGANIC MATTER.

53. Organic matter is the dead plant and animal materials in the
soil which are in the process of being broken down. The
amount of organic matter in soils can vayy greatly. Average soils
can contain 3% of organic matter, but sandy soils may have 1% or
less, Dry, hard soils prevent the entry of much organic matter

which is therefore washed to smaller collecting points by »ain.
This action helps to create the "vegetation arcs" or separated
strips of vegetation which have been noted in parts of Somalia,
where silt and organic matter are washed into slight depressions,
or to level parts of a slope.

54, MNost organic matter in the soil comes from decaying plant

material, especially roots, leaves and stems, Where vegetation
is dense then there iz more potential for improvement to the soil,
Forest soil is particularly noted for its quality.

55¢ Orgenic matter may be at any stage of decomposition., Some

of it will consist of plant parts which are freshly settled
in the soil. Leaves may still have their original shape and
thickness, but within a short time the substances holding the cells
together are attacked and decomposed. Soon most of the cell contents
are broken down and eventually the whole crumbles into small
particles of dark soil humus, The great number of bacterial and
fungal cells also Gia off and become converted into soil humus.

56, During decomposition, nutrients are released from the organic
matter, Mary of these nutrients will be used by the active
goil organisms, but some will be taken in to the roots of plants.

ADVANTAGES OF ORGANIC MATTER.

57 The main value is the supply of nutrients for the use of

crop and pasture plants, but in addition, because it is
able to cement soil particles together to make a better structure
it has the effect of opening up some silt or clay soils and therefore
allowing better water psrcolation. .
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It also absorbs- water itself and thereby increase the water holding
capacity overall. At the same time organic matter is able to hold
nutrients from the soil and so prevent them from being washed out
of the soil by heavy rain,

58, For good land management it is necessary to add organic

matter to the soil in places where cultivation of food or
animal fodder crops is being done. Organic matter additions are
usually animal manure ploushed in or made into compost by rotting
down with vegetaion which has been used as beddinz. MNoveable night
bomas are one way of spreading organic matter in areas to be
cultivated and this method can be usefull in improving areas around
watering points as we have previously said. ‘Where grasses are
planted it is desirable to add legumes to the mix because these are
more beneficial to the soil.

59. In large rangeland asreas the only practicable way of maintaine

ing the supply of organic matter in the soil is by rotational
resting of large areas to allow vezetation regeneration, and careful
use afterwards to stabilize the soil and prevent unnecessary erosion
by wind and water.

60, Essential nutrients in the soil, for good plant growth are
nitrogens, phosphorous, potassium, sulphur, and trace elements
(i.e small amounts) of boron, copper, zinc, cobalt etc. In farmed
areas with good rainfall it is often of advantage to add these
nutrients in the form of fertilizers which have been manufactured
in industrial factories. However, in the rangelands the use of
fertilizers can not be economic except perhaps to assist the
establishment of new pasture, in strips, for seed production.

FOOTNOTE :-

From the World Bank Staff newssheet of May 1980 the following
is quoted "As fuelwood supplies become exhausted, people are
compelled to burn manure and agricultural residues”. It is estimated
that the smount of manure new being burned (in the World) would have
been enough to supply organic matter to have produced 20 million
tons of foodgrain annually.



