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Introduction

B SOIL is the most important natural

resource on the earth and it pro-
vides the natural medium for the growth
of Jand plants.

earth in a thin layer, which is composed

" of inorganic materials derived from.
", focks, organic matter derived - mainly

from plant residues, moisture, air and

A Scientifically the soilis -
a living body covering the surface of the

millions of living organisms. The main
functions of the soil from the agricultural

point of view are to give bracing and -

anchorage for the roots of plants and to
provide water for its- transpiration,
minerals for its nutrition and oxygen for -
its metabolism. Only that soil which is
in proper physical, chemical and biolcgi-
calcondition can perform these func-.
tions effectively. A thorough appreciation
of this fact is a very necessary




. depend upon the nw
" soil.alone, but also on the physical con- -

. prereqmsxte for managmg a given soil to
B} lhe maxnnum advantage SRR -

Soil Fertllity

Fertrhty ofa sorl is deﬁned as “the
~quahl) of a soil that 6nables itto. provrde ‘

nutrients in adequate amounts and in

. proper balance for the growth of specific
~ plants when other growth factorsand the
* physicai condition of the soil are. favour-

‘able”. Thas product"'fr'ty ofa soil does not

dition of the soil which affects the proper

.- utilisation of the nutrients. by the crop%
_ Thus two soils which may have T

same fertility  leve] from xhe poin

view-of nutrient contents, may : exhibit
wide differences in productlvny dcpend- :

ing upon the physical conditions of the

soils.” This is only te be expected as the

growth of plant roots is affected by . soil
conditions such as soil moisture, soilair,

. soil ‘temperature and .mechanical’ im-

»pcdance which in turn are mﬂuenced

- by phVSICd] attributés of ke sojl such as -

“-apparent density, aggregauon porosity,’
“ friabitity; etc. Thanli'stothe widespread -
. propaganda thatis being done by different
. ..agencies, the growers “by and large are

. now fertilizér consciaus.and understand
- thc need to use femlrzers 1o improve
“crop i vields, but they don’t appear to be -
so well informed about the’ importance- of .

physical conditions of the soil i in reldtion

10 soil fertility. - This article is lmended_

‘to draw their attention-to this 1mportam

but litile undersiood . aspcct of 8611“{5¢,0Cw,e

) producuvrty,, = coT

Soil Physlcal Properﬁes

The physual propcrtles of sor]s are

' determmfd by.the srze and arrangcmcnt.

’ Texture

St status of the

of the primary partrcles of Whlch they,

are composed, i.6 - by the _texture “and
structure of soals

, Texturc refers to the srze of the,":
particles of whlch asml is composed
The mternationai tcxwral elassification

“of §orls is "based upon the extent of o

occurrence of the four gronps-of soil
particles, “i.e:, “coarst’ sand, fine sand; - .
silt and clay. " Each-group of pamcie& -
has its own physical’ properties and the
physical condition of a- soil- will ‘bea "
reflection of the combmed eﬂ'eclof pro-

-r.f

. “perties: of the constituent. groups of-",

which the sorl is composed A

Coarse. sand f'racnon faci]iiascs;
aeration and easy movement of water’
but its - eapacny to’ hofd moxsture and -

nutrients is very- fow. -Fine. sand tractron T
behaves exactly like coa‘rsc sand butina

- less pronounced 'ménner. Excess of fine

sand tends to-com pact the soil after rains
and to form a ‘surface crust’ on drymg :
Silt fraction has to sonie extent the pro-
pemcs associated with clay soil such as
c6hesion, water holdmg capacity and’

base exchange::Glay is the finest  fraction o

‘of the soil.” tis collordal in character
and is the most reactwe fractlon -and -
the seat.of all Ghemical activity. It has

“enormous surface and exhibits collordal

pioperties hke absorptron and .

' .exchauge chond 4 certain; proporuon ;rj
© itchas nndcsrrable cffects on thc soxl

Str,ucture is. & ,vcr'y" impo'rtant :

__physical - characteristic of - the “soil. -

. strueture ,’of" & soit |
arrangemem of “30il
A structurai umtv

The -~ term
refers te the:
partrclcs in a. soxl‘




5

' cles.
" are more stable. and” much less mobile

" lumps - of. soil will :disintegrate

may bg deﬁned as ‘one or more gtoups '
“of sail partrcles held together in such a -

marmcr thatthe resuitant physical pro-
psrnes differ from those exhibited by a

co:respondmg mass of iindividual- parti-

‘The. structural enits or aggregateslg
. available in’ ‘plenty, these siils can be
.used.‘to’ ralse a- vanely of crops- pro-

than the individual ‘soil partlcles A
c:umby and granular soil structure-is the
" most desnrable structure.
and
crumble on being gently pressed with the
ﬁnge:: and the thumb  On cultivation it
‘will break into small lumps and granules

- instead of:forming into clods or powdery

matcrml Good soil structure is neces-

g .' saryto ensure optimum water relation-

Shlp for the sausfactory growth of crops
growmg on it,

Sml Types- and  Their General
-~ Characteristics '

)

dxﬁ'erent kinds depend.upon their. phys1ca1

comp”omlon
. broadly. . classrﬁed as gravelly, ‘sandy,
loamy or clayey soils.

agncultural use'and the mannerin which

. éach class behaves under d1ffercnt con-;'—
hE dmons or has to be trea!ed under

cultivation. »
Gravelly soif -

" This soil will have a large adm;xture'

.of large fragments of: swue, gravel;

pebblcs etc.-

plough bullocks
Sandy soils

Soﬂs are classified as sandy whenkl

they contain more than 60 per cent of

‘sand ‘fraction.

_and nutrients.
" tilled under -a wide.rarige of soil monslurcr .

In such a so;l :

‘:_ Clayey sofls -

‘ " As already referred to. prcvmusly;
'» the dtstmgmshmgcharacters of ‘sails of .
On this basis soils can be- in handling.
These terms

- themselves will indicate ina general way
- the nature and suitability of the soil for "

“This soil is toa open, poor -
-and -hard ou tillage- lmplements and-‘

These’ 'so'ﬂs'-are hlg,hly
drained andless retentive of moisture
The soils ‘can be casxly

¢onditions without any adverse efféct. E
Provrded water -and manures are-

fitably, . e
Loamy S‘JIIS RN ) na »
Thcsc sonls are mtermedlatc between o

‘san.dy soils and clayey soils, ‘The:sandy
' component may -lie between 30 and 60-

percent.  In the matter of physical
attributes such 'as moisture "holding
capacity, drainage etc., these are inter-

-~ mediate between sandy and c.layey soils.

These: soils are very well adapted for ~
raising a vanety of crops

"In-these soils sand componem goes

"below 30 per cent and the clay goes up

between 70 to 85 per cent. ‘Clayey soils

are difficult to tiil and require much skill-
When moist they: are B
excessively sticky and ploughmg will
reduce them into ‘a pasty mass. When

“dry they tend to bécome very hard and -

dxﬂicult to break. As'they dry they shrink- - ;

-in volume resultifig-in the devclopmentv_ o
oficracks. .
'iholdmg capaclly and are very retehtive .
" of moisture.”
“imperfect. .

" They pOSSess very high water

Drainage-is difficult and
- They  are generally very--
fertile'sails in respect of plant food but
will require physical 1mprovement before:
crops <can derive thcxr advantage m full

Factors lnﬂuencmg Soil - B
Physical Propertiés -

Though soil physical properties are
largely mﬂuenccd by soil texturc and



structure they do get,
modified by a variety- of factors,
tending to improve them while others
havmg an opposite cﬂ‘cct

Intensive culuvation of soil without .
taking proper steps to maintain the
organic matter content at a satisfactory

Jevel will often lead to deterioration ‘in
due course. - With the'loss  of the bind-
ing madterial, the -soil particles get

reduced to sepirate ultimate particles

_which get easily carried away by wiad
and rain. The creation of dust bowl
in certain parts of America is a well-
known instance-in point..Organic matter
has, therefore, a lot to do with the im-
provement of soil physical properties.
It helps to open up stiff soils, improving
their drainage ard aeration aspects.
sandy soils it helps to 1mprovc structure;

resulting in better retentive capacity for

moisture and nutrients.

~ Lime application is another impor-
tant matter affecting soil physical pro-
perties. [t ameliorates clayey soil by its
flocculatory effect and overcomes the
tendency of the eoxl to become stiff and
pasty. It furthe’r prevents tte. develop-

‘ment of acidity which favours the des-

truction of tilth in farm soils.

Soil cultivation has important effects

on-soil structure, particularly in the case

of soils with high clay content. Working:

-clay soils in wet conditions will spoil

* soil structure and favour the formation
of clods.
the soils are ploughed when they are too
dry. Tillage at the correct time will
favour the formation of crumb structure.
Leaving a land under sod for some. time
is claimed to improve soil structure,

"and can be, .
some.

in

Clods will also result when

_ Occurrénce of clay pan, hard pans, -
tc., in the soil’ will interfere with the-

growth. of* plauts by obstructing the
movement of water .and air and the
penetratxon of roots. - This adverse soil
physwal condition can be improved by
growing deep rooted crops as well ‘as by
deep tlllage

Another factor that tends to modxfy
soil physical properties is the - develop-
ment of alkaline conditions.
regions where irrigation is practised,
alkaline conditions are likely to develop.
Then the soil becomes saturated with
sodium ions which cause dispersion of
soil aggregates resulting in a soil that is
easily puddled and unfit for agricultural
use.
require drainage improvement, copious
irrigation toleach out soluble salts and

treatment with materials such as gypscm,

sulphur, etc , dependinrg upon the type of
alkali concerned.

Where drainage is defective,improve

ment of the conditions will allow roots .

and air to penetrate to greater depths
which with thc‘accompanyin'g biological
activity and oxidation processes will
result in improved soil structuie. Mulch-

“ing of the soil surface has also been
_observed to lmprove the physncal con-
“dition of the soil by preventing com-
_paction of the surface soil and promo-
ting soil aggrcgauon. —

The use of artificial soil conditioners:
such as krilium for improving
physical properties-has been the subject
of considerable research but the possi-
bilities of its successful application on a

field scale have . not. yet been demon- .

strated.

~In arid -

The reclamation of such soils will

soil .

.
s

IEp————
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- Soils /of\diﬂ'erc'nt types differ ‘in

~thei>r' response. to . measures taken to
‘improve their structure and one impor-
'tant.contributory factor-is the size of the
_particles of which the_ soil is naturally

composed. Inwrporauon of fine
fractions such as silt and clay to coarse

soils and of silt and sand to fine soils
physical condition. ~

such as clays on a long term basis will
help to modify the textural composi\tion

- of the respective soils and bring about

improvement in soil physical conditions.

 Coconut Soils and Their Requirements

. The coconut crop has extensive root
system and tequires for satisfactory

- growth soils that possess good ‘retentive

- toxic conditions. .
which the cropis now being raised largely:
-are to be studied from these considera-
tions with a view to see how far they are

capaci'y for moisture and nutrients, are
deep and well drained and free from
The various soils on

able to satisfy the paims’ :cqulrcmcntsk

~.g0d whetheér and to what extent they '
: .'need attention for removing the defects
~“that they might be suffering from<

The important soil types on Which

- coconut is being raised in India are the
.laterite soils, loamy soils,

\ qoastal sandy
soils and alluvial sojls. - '

- Laterite soils are generally opén and

- well drained and possess much better

water holding capacity than loams and

" sandy soils. Where the soil is underlain

with soft laterite rock, it may be neces-
sary to dig for planting seedlings, pits of

much larger -size than the usual one

(3 x3' x 3') and to fill them with laose
friable soil to permit easy root develop-
mznt in th2 earlier stages. Applica;ipn

litate easy penetration of roots.

. A .
‘of common salt to seedling' pits’ a few
months before transplantation has-also

" been found to be beneficial as it has the

property to softenthe laterite and faci-

In the
case of this soil type more atfention is
required towards improving the nutrient
status than to the improvement of soil

‘Gravelly laterite soils ‘are lnkelv 1o
suffer considerably from drought because
of its very porous nature. Incorporation

‘of largé quantities of organic matter may
‘be necessary to improve the water and

moisture holding capacity of the soil.
Adequate fertilization to correct nutrient
deficiencies is also indicated.’

[

Coarse sandy soils are subject to -

severe drought during rainless period
because of its very poor moisture-retain-
ing capacity. The deficient physical pro-
perties can be improved by adopung lh
following methods.

(1) Iucorporanon of large quanues
" of organic matter inio the soil.

(2) Incrcasi-ngthe content of finer
soil fractions by -carting and
incorporating large quantities

of clay or silt on a longterm

basxs

(3) Providing irrigation at frequent
intervals to offset the poor
moisture reténtive capacity.

“4) Freqlient appiiéation of  small
' quantities of fertilizers to avo:d
loss by leachagc

A

Alluvial soxls are paturally very
fertile soils. Where the proportion of
finer fraction increases, the soil will tend



to b‘ heavy and ‘will be dlfﬁcult lo un

o Frce drainage ‘may ‘also. be mpeded
Under such conditions; in order to open”

S up lhe soil, coarse sand. may have to be
. mcorporated by cartmg sand from out-
side on'a Jong term basis. Incorporation
< of organic maiter will’ also belp 10 open
. up the soil and- lmprove us physlcal'
: properue& R S .

S Conclusmn

_ Ttis hoped that the foregoing para-
.graphs would have brought home - to the

Freaders how soil physncal conditions are

~as xmportant as nutnent status in m-

‘adversely affecting the final’ outcome,
~‘environmental conditions for the crop fo
. .‘partin supplying bcs:des axr and water .

macro and micro nutrients in sufficient -
qQuantities -and:-in proper baldnce in

" accordance with its special: ;cqmremcnts

‘can hopc for the bcst results,

ﬂuencmg soil - productmty. When We :
are in the th:ck ofﬁght to.increase c10p .
yxelds we cannot aﬁ'Ord ‘to neglect one
unporlam aspect concerning sml feruhty
viz., soil physxcal properties. w:thout

Our mofto should.be 1o provide optimum '

grow.and to allow the soil to play its full

“To-the extent we succeed in this tack we By




