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Chemical problem Soils

1) Salt-affected soils
2) Calcareous soil

3) Acid soils

4) Acid Sulphate soils

5) Man made polluted soils
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ol Salt-affected soils

26



A A A

|98t ¢ The accumulated ions (Na, K, Mg, Ca, chlorides,

carbonates, bicarbonates) cause salinity or alkalinity .
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(0D) saline soil,
(3) aklali soil (sodic soil) $C
(0) saline-alkali soil (saline-sodic soil)
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(m) Saline soils
A A Management of saline
soils

1) Reclamation 20 e(moawrSuI)L aCs
2) Irrigation management
3) Fertilizer management



4) Crop choice / Crop management

5) Soil / cultural management
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(m) Saline soils
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Irrigation management
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(m) Saline soils
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(mn) Saline soils

A A A A A Crop choice/ Crop

management

» Crops are to be chosen based on the soil salinity level.

* The relative salt tolerance of different crops is as follows:
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(m) Saline soils

L A A A soil/cultural

management
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Chemical problem Soils

(1) Alkali soils (Sodic soils)
A Formation
« ESP >15, pH (8.5 - 10).
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) Alkali soils (Sodic soils)
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production constraints
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a) Dispersion of soil colloids

b) Specific ion effect
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:) Alkali soils (Sodic soils)

. A, A A A A A,

Sodic

o c <
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soils 6

1) Physical Amelioration

2) Chemical Amelioration

3) Distillery spent wash

4) Distillery effluent

5) Pulp and paper mill effluents A
)

6) Crop choice
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1) Alkali soils (Sodic soils)
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Chemical Amelioration
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» The chemical amendments can be broadly grouped as follows:



1) Direct Ca suppliers: Gypsum, calcium carbonate,

phospho-gypsum, etc. 2) Indirect Ca suppliers: Elemental Sulphur,

sulphuric acid, pyrites, FeSQ,, etc .**

A A
Chemical problem Soils
P A

) Alkali soils (Sodic soils)

Direct Ca suppliers: non calcareous sodic soils
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Indirect Ca suppliers: calcareous sodic soils
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;) Alkali soils (Sodic soils)
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Chemical problem Soils

:) Alkali soils (Sodic soils)
A A Crop choice

@Ioooeeeec\) eioogsaeossaesooéé:) ) 08 s::::::-cj: alkali /
sodic soll 6o5Ps0RC ®@ 1 ‘zoscn ESP
cl ')ar)oo ssece@°u

 Agroforestry systems (S|IV|cuIture sHvopasture etc ) s0|I physical /
chemical properties oo 66O @03 20000 BODCIES seo)scu

* 329 s::;:ierqeﬁq-::ﬂas [Brachariamutica (Para grass),



Cynodondactylon (Bermuda grass) etc] 20

ESP level > 30 ooc: 50% vyield oo 6o o

A A




Chemical problem Soils

(=) Alkali soils (Sodic soils)
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Chemical problem Soils
(n) Saline-Alkali soil (Saline-Sodic soil)
« ESP >15

8.5 A

« Soluble salts oo emeﬁezeﬁgc\m& pH < 8.5
e} L
Formation
. sallnlsatlon §C alkalization &

®G ..... OC ..... mmww) o C A
sodic son gﬁ mmczm colgloondc
A A

Management of saline alkali
soils



o)e a§ae i@ 2600 °e Lp msalme sodic son 330000
eeoaec m&cu

A

Chemical problem Soils

J Calcareous soil

A A

44



A A

« Calcareous
. C .
soil o3¢ free calcium carbonate (CaCO3) 608

 pH of calcareous soil pH 7.6 to 8.3.
« If pH > 8.5, regarded as alkaline (Basic) soil.

A Formation

. calcareous rocks fossil sheII beds (chalk, marl , lime stone, phosphates)
emg Lloo aCs emm’.)c SOOI
» Soils are often very fertile.

« dissolved CaCO, sai@ C@ocoae sem N MDY 6 c @c €3¢
CaCOje:: qPs @ [9 Calcareous soill -:::::::~°

» Calcareous soils ooc CaCO;3% to >25% ¢




Chemical problem Soils
_|u Calcareous soil

A Management of Calcareous soil

O 61 aomogﬁ 320006 ee._.....j.&ec /eo ?ﬂ °G .J::i/
DB 6H D60 LP 3’3E,]Too0’3ee')em-::._.:ee-::._.::--::...:s||

0

. CaCO; 60 aé 500 O availability of N, P, K, Mg, Mn, Zn, Fe, Cu 32(g] 0300605/

co cl 0 % L

« acid forming fertilizers (ammonium sulphate urea, sulphur compounds),

c
organ:!)i Tanures gree{r:g:manl:{res Gt LP 632 @lEC Oi)e soil pH QC\)APG%I:?
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Soils

A Soil acidity
» H*ion concentration 6oC

A A 868"

Chemical problem M Acid soils

. . o C
* soil pH, base saturation a§ec ac:ll

. C C ° ° C °
»spom|[3czm svug |- Sipe[geen
. C o o C
- leaching e ¢ bases 6[5;ps BHe[gces
» 0|6 [Goop [5Cie0s0000323 subsoill the whole profile

becomes acidic.

The ranges in soil pH and associated degree of



acidity ;
pH range Nature of acidity

3-4 Very strong
4-5 Strong
5-6 Moderate

A
A

Occurrence
Chemical

problem Soils M Acid soils

» Acid soils - 6MLL ceeunel 60% $g »

za%e-::::-s?su
 humid climate conditions orb)é thermal belts of the

earth
C (o) .
6U{P20RC 600§ 0D carbonaceous less soil

6-7 Slight ,,



forming rocks
. . (o (o]
st Acid soils s.....:-®@Tecgee:::::esizzs||

* World wide — 800 M ha

A Sources of soil acidity
1) Use of acid forming fertilizers
2) Bases removed by crops/Leaching due to heavy
rainfall
3) Acidic parent material and alumina silicate
minerals
4) Humus and other organic acids
5) Carbon dioxide and hydrous oxides
6) Acid rain
7) Carbonic acid from microbial and plant respiration
8) Organic acids secreted by plant roots
9) Precipitation
10

)Oxidation of sulfide ,g

Chemical

problem Soils



A

constraints

* Increased solubility and toxicity of Al,
Mn, Fe.

* Increased deficiency of Ca, Mg.
* Reduced availability of P, Mo.
* Reduced microbial activity.

A A

Management of acid soils

Crop productivity 083 ee::::::-{:ee®$

. son abnormalities oo
geCst es@aom:




HOQC 9C?

| Ssevssp0c056

Chemical problem Soils

Soil
amelioration Gef:’::sze-::::::sé
L o
SC OC.)@

1) Crop vyield oo (3% Ce® aC:

M Acid soils

A

[9¢ips

49



A

q

3) Ca & Mg @686511}@@8 e
L L
c

2) Nutrient availability 03 032 6oCe aCs
)
4) Al, Fe, Mn toxicity 5] oqR SC acC
o) C
5) microbial activity 023 61:COO 3C3|
6) N mineralization 00° 6:CO0I
)

0

o) C
7) atmospheric N flxatlon galev]eniyeak
C c L L
6:COO 3Csll
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Chemical problem

Soils M Acid soils
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Liming materials

A

Chemical A Acid soils

problem Soils

A

1) Calcium oxide (CaO)-Quickline

2) Calcium hydroxide (Ca(OH),)
3) Calcitic limestone (CaCOs;)
4) Marl (CaCO;+e24003)

5) Slags (CaSiOs)



6) Dolomitic limestone (CaMg(CO;),)

A

Chemical problem Soils

M Acid so

A

Efficiency factors to liming
1) Timing

2) Placement

52



3) Frequency

A

Chemical

problem Soils

A

Neutralizing value

M Acid soils

53



Limestone 100%

Dolomitic lime 109%

Hydrated lime 136%

Burned lime 179%




Chemical problem Soils

Gl Acid Sulphate soils

. Anaeroblc 3O as*aee§ D Sulfate mmooooo

e::::-ecmooeesc |ron mmooooo €

63 msao)

ZENE)

3[’ OM oo ;60008 ac [

. eoo oe eaJ wet soil oo seooeoo @
O 6 somoe ooc iron OX|dat|on emoooc Amd

ODGSTI
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A A

Chemical problem Soils

Gl Acid Sulphate soils
A

A

A A
A

Types of acid sulphate soils
Potential acid sulphate soils (PASS)

A A Actual acid sulphate soils (AASS) A

A

g

. eofqe’ Esae@saee? 260500
ASS o) potential aci sulfate
soils (PASS ooeaTl

3 em;g /eeec\) 21 60 5 “0l
o

()C]J’)(T.)GO)Q)SG LP

000,
(o)) 0')%§

FW)O
Q

C
3-0
n
8’7
3

>
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o
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O~
®»
©
'11...11-13

T $2



0000 8331 iron sulfides
eooooo ¢ sulfuric acid e 09@

* oxidation process eoooot)c
saoqeeocmmmooo euPs [

(o
:lOCI texture

» oxidised iron sulfides

2Fe?*S,+ 2.5 0,+ 2 H,0 = Fe,** 0, + H,S + H,SO,

A
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Chemical problem Soils

G Acid Sulphate soils
A Characteristics

1] L ] C L)
* acid sulfate soils 63 eeeooeooasaa'h sulfuric
acid, iron, aluminium and sometimes heav metals 6|5iPe
¢cC O ¢ C (of
0 0DSEC POl VOCIMD ooooo@ooo§ rqlcsa[ﬁ mmzel:
Le —C ‘ ocC
' {OOOSCOI




» Acid sulphate soils - <4,
« other evidences of sulphide content (bright Yellow colour).

« acid sulphate soils el strong acidity eoooooc [Al, Fe soluble salts
(unless leached), manganese, H,S gas] 0|6’ ce el =

) @T@@ll

- v6[386[] [gl:0mue([gadagpoac H,S soqp: [floCe|slon akiochi
disease ('hy drogen sulflde tOXICIty, causes black crown andoroot rot
in |;|ce.) -i:z@@@@o @3 =C 32 60 e®""'Lp Nutrients O o ‘00 9CIM
Sal-lesstl

L
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A A

Chemical problem Soils

Gul Acid Sulphate soils
A A A Management of Acid Sulphate
Soils

. Management technlques gk 03@ acid 1;oorrcnat|on sulphlde 30O
saag 263 Psl © 6 aocoa 06/0C/66000SCEDEI . oosa[gTe-:i:im@n

° G(D’)@’)G LG(I)ZIZI Q(X)U_)()qJ‘?e GC\')IIZZOG ......... LI’) oG ZI:.

& eooe[ Cs (eemsae aaaeeaa 20060036008 9C: ) - F200500
O ocC

;@@T‘e 203 ooecno 2| @] ®[_9 {| G:sCi

. . . . (o
@ 33%] ecnsaooco 5] aomecnoaa C\;)LIC son aC|d|f|cat|on

X Controllmg water table.

 If a non-acidifying layer covers the sulphuric horizon, drainage to keep only
the sulphuric layer under water (anaerobic) is possible

. . C . .
« Liming 20p0 acid soil type 6::jpto 6|5




< Acidification gﬁ saem e:::::e63§eé 3 orb)é acid leaching @m
36 a§@ IR ooeooo acid soil type/ low permeability of clay

Lp ooc water table s §c:: C: o m')f: Leaching easoc)% e::::'e@u

A A

F80

G
G
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Chemical problem Soils

gll Man made polluted soils

O G 80(.0’)@@68 o3

% C
50 letien]ey)
1) man-made chemlcals (or)

2) other alteration of the natural soil environment

S [=on A

©MONC

man-made chemicals ©MOC 8‘368=~-~~°f-~-~-ﬁ°°g

1) underground storage tanks qp (esligalenk=let]




COC 1N

""" DOCOYOC 3C3
C
0300 (DOC w«n@'n

pesticides, lead and other heavy metals &:: qPs

. qégo%a)é chemical 3200z -:::::::-ooé o)eorSs:::::ec\? s:::::sezzcz:sc$zes:::::s-:::::“ozjs{: 30(75@5:-"

* soil contamination oo@ qu 36DBV3 saesoool
C C o (o
oqetapomsp) :9G saegoewa::ipggﬁ 632C33 |U®llcg

A A

Chemical problem Soils

L Man made polluted soils

A

Heavy metal

contamination A
Co C C C o O (N i i P © <
L)) (7.2 G] (ada o %)‘?OG ¢ 09)00] @ (2 SCL) SGi: LP (MO Coi o

o c
heavy metals 6C{P3 OO0 ¢l




(of (o] (of (of (of
. 338033"’ ms/eea?ge -:::::e--::::u)aemm’)c -:::::::vcz)E,)Tc\)'xl)&)o Heavy
. . c ° c =
metal contamination oo@ A es:::::zzaa)zeqje:::sooc 320M
¢ c c L 1L o
ooiooogea:::sjii SOQD SCE

C
32303303 |50 3C:lI g

C C
* 030860p0600E SCt (¢ g
Z&MEemPen aCs ewdnlewyp: (g
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Chemical problem Soils

L Man made polluted soils



A Management of
soil pollution A

A Bioremediation

microorganisms,
. (% .
fungi, green plants $C their enzymes 6|

* specific soil contamlnants [Yets Lpsoo 06

0 C
Bioremediation c?@ oo zaoo,, f:IIZ:s§LCII

. e[éo - indigenous or exogenous

bacteria
G LP eoooof)c crude oil e qPs
Eﬂme .......... c\)oo()oeeo),§ A

nltrgte gand/or) sulfate fertilizers




Biological problem Soils

1) Soil organic carbon (SOC) and microbial population
2) Earthworms

3) Soil Respiration

4) Soil Enzymes

61
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A A

Biological problem Soils

a1 Soil organic carbon (SOC) and microbial population

C . . .
= SOC Q0P soil microorganisms
o (of ¢ (%
320000 320MQE|j332C 632C:
C
GO |0l

= SOC oopé mineralization 3203 |




. . .y ¢ O
nutrient availability 320005 32000

(T.]JII

gueoo ZCseoi 'Lp°ooc organic residues §C manures
08 o Sevsteniey Organlc acids (eg oxalic aC|d)
es:::::ss::::i[))gaaﬁ P flxatnon by clay minerals oo eaﬂo§e 00| 3303} P

o o o
ce S8 CTM 0D G C@@"
i1 it L

- Total C 20p0 SOM 0):[3C263¢ © 6oa0ag60RC biological diversity 0 o)zeo
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Biological problem Soils

a1l Soil organic carbon (SOC) and microbial population



A

- SOC §g aCs oogenergy sources 66:: @ microbial biomass activity §C nutrient
mineralization ecqp§8 300l

Problems

alrflowe qPs ec\qp§e e®||

C (%
. Low SOC oa@ © ¢ §oqjc
lse ......... 3 emo’] oqjeeng) ol [=
O[O0 ec )§Czaooee 30 Cs @604 & °ooe

A Improving Carbon Levels

o c ¢ (o (o
. aCs manure and compost eoooooeoo 29C: Cs

-:I..:Z:- - 2 .
:GC‘""LP°®[;I‘]‘""LI 22 aCs [oC SOCOO° c:COOIl
L |.

o

C 0] C

e 0TS 9C:0)000 SOC
i o

-:I"'Is-:E?S Ségl 330’)(7)683’3([” G§'¢111ﬂ98

2 ° .3
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Biological problem Soils
J Earthworms
C . (o] N\ (o] o C
« Earthworms 60:4{[2300Q0 organic matter ['9[09@::;-::::;(0 QO3 |Q3II
o g . g . . odlol e c c c c
» soil tilth, aeration, infiltration, drainage ei-::::::se::ﬂoog(re 0230DMMICIEL LSOO SCII00

. . C
soils physical structure @l@Gcaooc pOmm|i
C C . . C
- water-stable macro-aggregates [0 Te-::::::ﬁs'aogm binding agents es:::L::fcn@gu .
C [+ L% (2] C o C ocC
6321{P3320¢ |G SBGEG {P36U P2 0000DDCONLE6PITI D) 6QOHEENDNDDICE320)CE
o L O ° L




MDMEEIED2E) cr%eeozsar)o:r)ees:::zs:ﬂ)z(ﬁ ol
(o] ~ (o] L L L

A Problems

(o) . .
e organic residues
soil moisture

OGC"’L Te """ oog_gu * soil temperature G@cs *
i I co oooo@ earthworms A6CM

sustalnable crop production 00 o[Zmvol

A Improving
Earthworm
Populations
* Tillage Management (no-till, strip till, ridge till),
» Crop Rotation (with legumes),
» Cover Crops

. Manure sc Organic 6|y iPe 33330 o
&:) A A

. SO|I Reactlon (pH) management
» 200V PEELEs[§Es/cumo(gE:!
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Biological problem Soils




M Soil
Respiration

* Soil respiration A

LY

L
CO; e
ocC c ¢ ¢C

3207C232000(g[6360 01

* 0 6 eomsame@Le qPse eoomoc (SOM) blm aC:
(o)

gcsae PR §Cee ..... aocv)cne .............. LPgﬁ

resplratlone ooo)aoc (COZ)ooe oo oo@u

* Soil resplratlon OO? plant growth soil fauna, and microorganisms &:: qPe oo
zaqu L C61 c§so capamtyoo e::::::-®[9Te®||

. qczoo@ level of microbial activity, SOM content/its decomposition or%o% 8‘3%

. son (3 G ~J~ nutrlent cycling §C plant growth 25 2 30 4 2260 ecnscooé soil's ability
00 3.§e c§ 361 § Soil resplratlon 0’3 saoao iy L

* 329 ¢ §Saooc SBOJ’JUJQ)SGS’B (38 § ql[l5e* 720000 6c 6t @0’3& 330363 (CO2)
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A A

Biological problem Soils

M Soil Respiration



Improving Soil Respiration

* leaving crop residue on the soil surface,

* using no-till cropping systems,

 growing cover crops and high-residue crops, and

« using other practices that add organic matter to the soil.

o O C C . . . . . O C
* SOM o 028 6:Co®200 Agricultural practices 62200 soil respiration 022 6:Cooll
67




Soils Enzymes

A A

» Soil enzymes are a group of enzymes found in soil.

* They are excreted by soil microbes (fungi, bacteria, archaea).

* play a key role in decomposing soil organic matter into humus, and nutrient
recycling by oxidation and mlnerallzatlon

* Soil oll enzymes 0 reactlon rate 8] oo G Ce®||| plant residues e:: qPe [9100@

gcsaooooe """ 826004 PE 6 cn o[

ﬁ Problems
o o
* soil enzymes 6:: qPs eew % aCs oo@ plant nutrition ™M 0O

coc
L m:f‘.c Il

A A A Improvmg Enzyme Activity
* enzyme activity oe’ eoooc G eﬁ Organic amendment applications, crop




O

. O ¢ ¢ . ¢ ¢ ¢ . O
rotation, cover crops ®E9-iﬁiﬁ'i| 33 9Cs, animal manure 6:pQ09C: SCs, soil pH 22

I Cc o ¢ fo
- | 'EC@g&)&,’) a?gmii,? Cili 68
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Nutritional problem Soils

oIl Eroded soils

A A



A A

* Soil erosion
(o] [ of (-] (of
- 0D (YNC ee@aocme s::::':--::::'i-.l'.>s 0D0UEE|
c o o O
c:

- 601 QC\DSC 6|

°o>mq ¢
32@7 ooo:eeqp @

 Erosion oo poorl(y aggregated soils (low humus)i higher % of silt and very fine
sand e Lp 30QCO0R6I

o
o
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A A A Nutritional problem Soils



A

Types of Erosion

A

A A

1. Natural (or) geologic erosion
(or) normal erosion



= ranges from very little in undisturbed lands to extensive in steep arid
lands. = takes place, as a result of the action of water, wind, gravity and

glaciers.

= takes place, at such slow rates that the loss of soil is compensated for the
formation of new soil under natural weathering processes.

2. Accelerated erosion (or) abnormal erosion

 caused by the disturbances of people (cutting forests, cultivating lands,
constructing roads and buildings, population increases, etc.)

* In this erosion, the removal of soil takes place at a much faster rate than that
of soil formation.”®

A A A

Nutritional problem Soils

a) Causes of Water Erosion

1) Raindrop Splash Erosion (c%zc)(rc)@cc:@ 0%(75@33 aCs )



2) Sheet Erosion (e @J 6090 c\gl)og o%orc)mz 3&8)

3) Rill Erosion (oosla)goo moégo%wgmg af:z)

4) Gully Erosion (C\gj[ogtﬁmg 353)
)

5 Stream Channel Erosion (03610) 20 C:
cne,pc 2/20 @C:

% (%
0DOD3 3C8)

3o

A
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Nutritional problem Soils

a) Causes of Water Erosion
A A A A Harmful Effects of Water



Erosion/Constraints

(i) Loss of top fertile soil - fertile soils/ organic matter ea:::::s-:::::':-Ll')z 083 e

(i) 6 (e:) ee@e feefc L-:::::-:-@co QOO’)CGCLP 60 eleqpce =ek

c 2
(iii) eem§leeem)cme|'5 lpo cg eeec\ncmi eeocooe eeeoooc ©
eeo?eme@omm ec\qpeo) aC:ll

g

(V) Decreases water - cO0: § oo QODE0PSCIM)
° (%

GG ODOCGQ’)(T.)&COO@ 6OG|: ’.)CTD GCQJ’JCX)’JII G@O’_)C G ..... o G 833’.)0068
{2286 ?GGGB’J@ GC\'{Pq’Se Ooll G&)CDC Gi: LP GG 00<§8 s QODII

C C
(vi) Fragmentatlon of land - eeoooomg ac: (esa Q0 e:::::sc gully erosion) VP ©
OO0

c

.......... GO’.)’)CI) (()L)OOSC sC6QOi[Ds 6Ly
c C

O’.)(X)’DI ®(T)SC OO(D?G i OO(D? L

..... emm')c: o)ooec oooo Qo
s.....:-®[9TC\)’)II 208 §®oooo§ =y LP
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Nutritional problem Soils

b) Causes of Wind

erosion A
Wind erodes the soil in
three steps A

o ¢ (o (o)

© 6 eocm EQO0DM®IE SCEM "f'@ e 2 6 LI
=pH §.C||
1) Saltation
2) Suspension
3) surface creep. A
Saltation:

oc > C c _© o

* AVCsei: QOD’JQC\)QO’JO’J’)C G fii.ﬁ'ffii.ﬂgD‘JS) G GU)GGEG (0

oll
66@&(\3)6 L
-0

lP @?ﬂ)‘f (IDCD@C., 3 [iC evi (\'{P 3CS J" Soil



. (o =) (o] (o8 (of (of
» Saltation movement oae (&) es:::::zaomoza[gTe@saozemmm ezae:::::s§oo®3§
c O O ¢ © c co ° i L
ooa)ela o?eoo 3C3 or%emmog Ol

oN"

o C C
520003301 © 66|
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Nutritional problem Soils

b) Causes of Wind erosion

Suspension

* Suspension ooé em%gemmégeiz:@ ezajzie%s::ﬂog GBs::“:c\o)

oN"
)

(@)
.-80

n?oomoglu 6/000:CUOLIIVEIDES{[I8 66U AJPIEEH{POYC 3CIO0
. C C
saltation e00000C 5O QI

. O . . . o C C (e
« Saltation e:cne:0) particles e« ps00 fine particles exapi™ :Dooeaoac[qz



GGC\D?G:’%@CD’D GC\)GC\) OQOOOO’DC 6500 3
OO()OGED’JCOD’) Il (I)O)QG@G e ’)

OC]JOD’D II

Surface Creep
» Surface creep - © 66

ec\lpaocs@cz

o ¢ c c_ ¢ . . —C ¢
* 000D 360LEMNINCEenM saltation =) partlcles q me 0%{9 onc

s::::sQ)C)oeu * Q0
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Nutritional problem Soils




b) Causes of Wind erosion

Impact of erosion on crop yield

“aJ

S

]

Oo oood® — Y
G = w \3 \mo
ool. 000 2 (& 0i el
Mw c c% C% mo
cQeo omme 2 mw.,uu

§ &8 S
8 &

0? (T{IC)OO)II

m &1
© 3 2% o
o Q)P =)
...W.. C\ﬁ.wlu elw L0 oo (@)
O S
2 s%om& mm 5
- § 55 e B8
%W o= m % moooL QU w m
LN & & o JeIe m S 6 6
Cm.w g o0 %MJO &J A @) @
‘@ 0 23584 g€ F Zo% /R
o8~ <O g a S G c I
- O cC o = (O
°8 o3 9 58 o
0, ‘@ = ° 3
mw w L Q © o
- N o <




A A A

Nutritional problem Soils

Best Management Practices of Eroded soils

1) Crop rotation

2) Contour cultivation
3) Strip cropping
4) Terraces

5) Grassed Waterways



A A

The nation that
destroys soil destroys itself — Franklin Roosevelt, 1937 7
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