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'soil Texture
Natural soils are mi ; il separs e

‘ re mixtures of soil separates of intimate combinations. Soil texture may be defined
ay “relative proportion of various soil separates namely sand, silt and clay™ Size of paﬂiclcs in
mineral soil is not casily changed. So the proportion of cach size group in a soil can not be

changed easily. Hence, texture is the basic property of soil

Soil Secparates

Mineral particles of a soil arc separated into various groups on the basis of their size. These

groups arc called soil separates. Thus, soil separates may be defined as “the individual size
oups (¢ il particles which ¢ Y .

groups of mincral soil particles which are 2 mm or less in diameter”. Soil separates are known as

fine carth.

Classification of soil separates

Lo e i e e e T

l[ Name of soil %})ar:atw Particle diameter (mm)

C Comend oz
’ " Finesand 0.2-0.02 o
: Uil 002-0002
,: ' ‘ (jd-ym o <0.002 ,

Soil Textural Classes

ping of soil textural units based on the relative proportion of the sand,

Soil textural class is a grou
e size distribution with similar behavior and

nd clay, It is a defined range of particl
| triangle i used to determine the soil te

e three soil textural classes:

sift a

management needs. The textura xtural name after the
percentage of sand, silt ad clay is determined. T here ar
i) Sandy Soils: [n this textural class, sand is at least 70 % and clay is < 15 % by weight. Low

high drainage and acration are characteristics of these soils.

water holding capacity, low CEC,
al proportions. It has good

of sand, silt and clay separales in equ
d retention

i) Loamy Soils: Mixture
dium CEC, nutrient supply power an

drainage, medium water holding capacity, me
power is medium, Loamy soils are called “ideal soils for crop production”.

o clay. These arc called as fine textured soils. This class

iii) Clayey soil: Must have at Jeast 357
tion and plant available watet

is characterized by very high CEC, high capacity for water reten

content, Internal drainage is very poor.



Impertance of soil texture

Knowledge of tex is 1 ant i
g xture is important in determining the suitability of soils:

1) For production of different crops

2) Foundation of buildings

3) Construction of roads

) Retention and transmission of water as well as soil aeratio
n

5) Determining nutrient supplying ability of soils

Soil Structure

The term structure rel ~
ates to the grouping or arrangement of primary soil particles into secondary

articles or uni .
particles or units called peds or aggregates which are separated from each other by surfaces of

weakness.

Ped:

An individual natural soil aggregate is called ped such

as platy ped, blocky ped and

prismatic ped etc.

Types of soil structure

Classification of soil structure based on the shap

arrange

are platy like, bloc

a)

b)

d)

e of the peds or aggregates and their

ment in the profile determines various types of structure. Principal types of soil structure

k-like, prism like and sphere like structures.

Plate like structure: In this case, aggregates are arranged in relatively thin horizontal
plates, leaflets or lenses. When horizontal axis is Jonger than vertical axis giving plate

plate like.

like appearance of ped, structure is called
ger than lorizontal axis giving prism like

Prism like structure: When vertical axis is lon
structure is called prism like. Th

that are longer than wide (prism).

appearance of ped, ese are characterized by vertically

oriented aggregates or pillars
gregates are reduced to blocks, irregular six faced

Block like structure: In this case, ag
qual. When horizontal and vertical axes are

with their three dimensions more Or less €
is called block

ving round or block like appearance of ped, structure

similar in iength gi
like.
Sphere like structure: Soils with

y. This type of structure is th

mostly spherical or rounded aggregates are placed in

this categor ¢ best for crop production.
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Importance of soil structyre

o Soils with g i
with good physical condition are important to good yield

o The rate of water i '
infiltrat -
10n, water holding capacity, heat transfer, aeration, porosity, and

root deve i
velopment are greatly influenced by soil structure

Aggregated soil i
o 11 1s generally the most desirable condition for plant growth, particularly in
critical early stages of germination and seedling establishment.

¢ [Erodibility of soils decreases as aggregates stability increases.

Bulk Density

It is defincd as the mass of dry soil solids per unit bulk volume. Bulk volume means the volume
of soil particles plus pore space. So the density for a volume of soil as it exists naturally is called
bulk density. Bulk density of soil ranges from 1.0 to 1.8 Mg/m® Ideal bulk density of a soil is
133 Mg/m®. The value is expressed in Mg/m’ or g/cm® or kg/m’

Mass of oven dry soil

Bulk density =

Total volume of soil including pore spaces

Importance of Bulk density

e Itis used to estimate the mass of a volume of a soil too large to weigh. ( average wt of

soil for a hectare or acre = soil volume x bulk density)

o Itis used to convert water percentage by weight to content by volume.

o Itis also used for calculating porosity when particle density is known.

o It can indicate the differences in compaction of a given soil resulting from heavy tillage

equipment.

Plant roots are hindered by soils high in bulk density.

Particle Density

It is defined as mass of dry soil for unit volume of soil solid. Particle density of mineral soils

. . 3
ganic matter i about 2.65 Mg/m3 _ The value is expressed in Mg/m

with small percentage of or
3
or g/em” or kg/m’

. . Mass of oven dry sail
Particle density = Total volume of soil excluding pore spaces



| strength under applied force (building weight, vibration

PorG-sity

. pore space or porosity of soil is th; ,
The P is that portion of total soil volume which is not occupied by

.+ particles but occupied by air ) |
solid P S ya | or water. Itis normally expressed in percentage. It may also be
c‘-\'Pf“SSCd as pore volume per unit volume of soil (cm/em’)

res: Three ty ‘.
Types of Po types of soil pores are present on the basis of size

1 Macro pores
2) Meso pores

3) Micro pores

[mportance of porosity

icro pores are genera . _
o Microp 8 Ily filled with water in a moist soil and there is slow movement of

air and water into or out of the soil.

, Macro pores allow read .
p y movement of water and air. Thus, movement of water and air 1s

rapid in sand soils du .
p y e to more macro pores even though total porosity is relatively

lower.

Goil Consistency

aterial to crushing (Rupture)

| consistency is a term used to describe the resistance of soil m
ee of cohesion or

Soi

and its ability to be molded or changed in shape. So it indicates the degr

adhesion of the soil mass at various moisture levels. Soil consistency is described at three

moisture levels; wet, moist and dry.

| consistency has importance for practical use of soils, particularly soil tillage

Importance: Soi
is also useful in estimating the soil’s flow or support

and compaction by farm machinery. It
of road traffic).

Soil Colour

and important character5istic for soil identification. It may

Soil colour is one of the most useful
le. Soil is described by

horizon within the soil profi

vary from place to place and from horizon to
our may be inherited from parent material

is colour such as black, yellow and red soils. Soil col
fferent soil forming processe
Soil colour i8 determined by

s. Soil colour is composed of three

but often, it is the result of di
comparing it with Munsell’s

vatiables called hue, value and chroma.

¢olour chart,



t is dominant spectral or rainbow ¢
ue: bow colour and 15 related 10 the dominant waselength of

H
ight

et is the measurement of degree of whi
" \alu(- dll\l(t ol \\hll\-llv\\ ol "4"'\"\’\% ol the colour thl i% e fated to

f he total amount ot light reflected.

- - [t is the measurement of relativ ,
1 (‘hroma nent ot relative purity or strength of spectral colout [l Increases as
3 ,reVNeSS decreascs.

siv.
[mportance of soil colour

slour is one of the sefl : )
LCe 1¢ most usetul and important charactenisties for idenufication and

classification of soils.

> It often helps to distinguish ditferent horizons of a soil profile.

1 Soil colour is an indi . . , .
| 3. So1 an indicator of soil moisture regimes, e.g., when a dry soil becomes motst
‘ its colour becomes darker.
F
' 4. Productivity of s soil can be judged from its colour. Generally darker & soil, higher s 15
productivity and light colour is an indication of less productivitydlf
Soil Temperature
Temperature is the measure of hotness or coldness of a body. Intensity of heat in the soil is called
soil temperature and it is expressed in °C, oF or °K. Soil surface is heated by absorption ol solar
radiations and absorbed heat is conducted down the depth of soil. At any time temperature within

asoil varies from layer to layer. Variation in soil temperature is the maximum in the upper most

soil laver and it decreases with depth.

Factors affecting soil temperature: Important factors alfecting soil temperature are as

| under:

1. Mineral composition of soil: If a soil is sandy. it will be good conductor of heat. Thus,

sandy soils will have more temperaturc than clayey soils.

Water content: If soil is high in water content, it will resist heat penetration and henee

o

temperature of wet soil will be less as compared to dry soil.

Soil colour: Dark colour soils usually absorb more heat than light colour soils.

wo



OTEanic mayer ar : hece $oil
Cr are dark in colour. These soils
b Orb more heat and become re . ¢
S
a

I than soijs which are poor in organic matter

Soil temperature controls the intensity of a]] physica]

' : il » chemical and biological processes
occurring in the soil.

determining the crop yield.

Soil weathering is also dependent on temperature. 7
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pores within the sotl.

1 air in the soil is r
eplaced by air fi
) rom the atmosphere (
gaseous

Ly

C(.mpusition of soil and atmospheric air ‘
LY

cel-aeniind sotll the soil air is very similar i
[ e he soil air is very similar in composition to the atmospheric air

o
v e Sead HToweve v Aprate .
abore il L iTowever, poorly acrated soils generally contain a much higher percentag
age

O and o correspondingly Jower pe
of COs and w vortespondingly lower percentage of O, than the atmospheric air above the

Cosgrosphenicoar has
s phesic air has shout the following composition of the important gases in soils:

[7&!”,,,!3(,—1 (Inses 79.0%00 onvegen {(On = 2().97%

t.nlimi‘. LEiU.\'dL’ e (i.)3%0

Waler vapor or reiabyve hblﬂulllo\ ZS 90%% (00 il air 1s dlﬂb] it from atmospheric air as it
N 2
%) afld Teldlive 1umxd1 y (95-99%). Plant roots and

has Jower oxveen content {as=23

CicTo-ol ranisins Ke 0xXy 2en from soil air and release carbon dioxide into iL.

Significance

The oxypen conicils are the most important for plant growth as aie needed for respiration

108t plants need oxygen to be present in the

(necessary for hiie and growth). [Zxcept rice, n
| pores where roals ave growing. SO the rate at which soil oxygen exchanges with
atmospheric oxygen ODR {oxygen diffusion rate) is important.

~ Organic matier Jecomposition by <oil micro organisms also uses oxygen in soils, when
anaerobes starl working and anaerobic micro organisms

”lu&. s littic vxygeh in soil
: p,(,dl,cc cases (oiher than ('), such as Nitrous oxide (N20), methane Clly) and H,S.
C i heges cases e b i ful and are source of pollution.
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