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Soil Chemical Characteristics




Soil pH

https://www.esf.edu/pubprog/brochure/soilph/soilph.htm



https://www.esf.edu/pubprog/brochure/soilph/soilph.htm

Soil pH

Denomination pH range
Ultra ac1d

Extremely acid

-]
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Very strongly acid

» Acidic soil pH (below 7,0)
Strongly acid . 1-5.5 > | <oil q
Moderately acid . 6—0.0 ‘ Neutral soil pH (‘around 7,0
Slightly acid .1-6.5 » Alkaline soil pH (above 7,0)

MNeutral
Slightly alkaline

Moderately alkaline
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Very strongly alkaline >
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Why soil pH matters??

How soil pH affects availability of plant nutrients
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Correct soil pH is essential for productive soil.
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How can a soil become acidic?

nitrate AN atmospheric
fertiliser Saues g N fixed by
legumes

ammonium
fertiliser
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N from plant B

residues (NH,) ,HPO,
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Factors affecting soil pH




What can be the potential reasons for the
situation below?




What is soil salinity and alkalinity ?




- Saline Parent material (calcareous)
- Continental climate (long and hot summers) with low precipitation less than 250mm)

- High evapotranspiration and capillarity in soil

- Misirigation and water quality problems
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Salinity degree of Turkish soils (Kendirli et al. 2005)
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High pH soil = saline/alkaline soil
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Types of Problems

Area (ha)

Water erosion

66.576.042

Wind erosion

330.000

Alkalinization / Salinization

1.518.749

1 Hydromorphic soil
Stony or rocky problem

2.775.115
28.484 331

Non agriculture use

894.153
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Caplliary flow of salts in solution



1) Removal of Salt
- Subsoil drainage
- Washing
2) Chemical Applications

-Chemical transformation of alkaline carbonates to
alkaline sulphates
3) Salinity Management
Mulching (for the reduction of evaporation)
Avoiding wild flooding irrigation methods
Growing salt tolerant plants (wheat, beet, cotton,
barley, millet, rye etc)




Subsurface
drainage system

outlet

-Open
ditch




Chemical transformation of alkaline carbonates to alkaline
sulphates

Jips ve sulfurik asit uygulamasi

* Na,CO, + CaSO, — CaCO,;+ Na,SO, (Yikanabilir)

Na|:] CasSl, 5 oe - Ca + Na,SO,

Sulfarik asit uygulamasi
CaCO; + H,SO, — CaS0O,+ H,O + CO,

Na Ca
Na | caso,——ca L+ Naso,




An Experimental site in
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Construction of

- primary and secondary
drainage pipe systems

- Temporal water ponds

- Water wells for providing
leaching water




Hydromorphic saline-alluvial soils rich in clay and
lime..

pH,8.0 - EC, 14.5dSm™ - lime, 33% - ESP, 49%

Common salts are Na,SO,, Na,CO, NaCl, CaCl,,
MgCl,, MgCO,, MgSO, ve CaSO,

Reclamation strategy; Drainage (1) intermittent
leaching (2), gypsum amelioration (3) and pivot
iIrrigation system were used.




- 150 cm of leaching water applied
- 60 cm depth of stabilization and 10% ESP were achieved
in the end of 7 years application period...

2 Kilometers




Design for pivot irrigation system at the field

¥ = An Experimental site in
,_‘ Central Turkey (650 hectar)
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Colloids-Nutrients-CEC

Low C.E.C. High CE.LC,
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Colloids-Nutrients-CEC

ation Retention on
Organic Matter

O O———E———./ Hydrogen

Nutrients \.o
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Increasing pH

O O Increases cation
exchange capacity

O of organic matter

O ®
Low pH, 4 -5 Neutral pH, (07
(acidic soil) (“sweet” soil)




A finely-grained natural soil minerals that combines one or more clay minerals with possible trace
of (i) quartz (SiO,) and (ii) metal oxides (Al,O;)

Structure of phyllosilicate clays




o Ikincil silikat killer
e F'e — Al Oksi-hidrat killer1

Silikat Killermin Yapilari

Philosilikat Mineralleri = Ince-levhali Silikat
Mineralleri

- (1nce levhal)

SEKONDER SILIKAT KILLERI (Ihman bélgelerde)

DEMIR VE ALUMINYUM OKSI HIDRAT KILLERI (tropik-yar tropik)



Silikat Killerinin Yapilari

Silikat kalleri,

1. “ ”’nin yan yana dizilip baglanmasi ile
olusan silis levhalar ile

2. “ ’nin yan yana dizilip

baglanmasi 1le olusan aluminyum levhalarinin

1:1 (S1-Al) ve 2:1 (S1-Al-S1) oranlarinda baglanmalan
sonucunda olusan kristal tiinitelerinin, katap sayfalan
g1bi list-liste dizilmelen 1le meydana gelmektedirler.



SILIKAT KILLERIN YAPILARI

Kristal kafeslerinde Si ve Al atomlari
merkezde, O atomlari ve OH gruplari
tetrahedron ve oktahedron késelerinde
bulunur.

Tetrahedronlarin késelerinde 4 O (Oksijen)
atomu merkezde Si atomu Si tabakasi)

Oktahedronlarin késelerde 6 O veya OH
merkezde Al atomu (Al tabakasi)



Tetra-eder Levhalarin Insas1

Temel Yapisal Birim

oksijen

Silisyum tetra-eder

Silisyum atomlan, “fetra-eder” seklinde
dizilmis 4 oksijen atomu 1¢erisindeki bosluga
Prof. Ry¢srd EOA 1 T4
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Tetra-eder Levhalarinin
Olusumunda Halkalarin Biraraya-
gelmesi

Tetra-eder L.evha

S1:0

L

2:5



Okta-eder Levhalarin Insasi

Al(OH), veya Mg (OH), Okta-eder

- hidroksil veya
oksijen

gt ] .
aluminyum veya
- - q magnezyum
[ )
OH “m
luminyum atomlan, “okta-eder” seklinde
- - - - - Aluminyum Okta-eder
dizilmis 6 hidroksid atomu

1¢erisindekRrbosiuseperdcsmistir






— Tetraeder
Baglantilar

— Tetraeder” Baglantilar

Daha kolay anlasilir olmasi 1¢in,

silisyum “tetra-eder levhasi” ile:

ve aluminyum “okta-eder levhas1” da:

Kolay-¢1zim Simgeleri = Bloklar

tet
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Hidroksil grubu
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. Bir silisyum ve bir aliminyum tabakasimn st iiste gelmes: ve
hidroksillerivie  tetrahedron oksijenlerinden  bir
baglanmasiyla olusan 1:1'ik kristal iir

29,

oktahedron
siranin t.»rtakl;ﬁarak
utelerine s sahip kil or negi (Plaster 1985)




“letra-cder Levhast” Ug-noktalarindaki Oksijenler
Ile “Okta—eder Levha51” Hidroksillerinin Ortak Kullanimi

Serpentin (1:1 licokta-eder mineral)




Silisyum tabakast

qunyum @apaxasi

0
dilisyum

Allminyum tabakasi

dilisyum tabakas: |

' J

) " ‘ ‘ "" 111 P ) ' . M ]
Alliminyum tabakasinin Li\JA»uﬂ]Ljdkdﬂ arasina girerek olusturdugu 2:1

Uniteyle gevsek O-O kdpriisii aracilifiyla meydana
gthfdlﬁlng“ﬁnQELnileicf 1985)




“Tel der Levhas” Ug-noktalarindaki Oksijenler
Ile iki “Okta-eder Levha51” Hidroksillerinin Ortak Kullanimi

Talk (2:1 tigokta-eder mineral)
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T-O trioctahedral = iicoktaeder dioctahedral = ikioktaeder

brucite = brusit gibbsite = jipsit

serpentine = serpentin kaolinite = kaolinit

2:1

talc Préalle ayten NAMLI  2012-Gjgyrophyllite = pirofillit



Farkli Kil Minerallen

& ”? ve “Okta-eder L.evhalarn™

nin farkli kombinasyonlan farkli kil minerallerini
meydana getirir:

1:1 Kil Minerali (6rnegin, kaolinit, halloysit):

Tetra-eder Levha

@ X > o
."Y{"Y{"Y{"’v Okta-eder Levha



Farkli Kil Minerallen

”? ve “Okta-eder IL.evhalarn™

nin farkli kombinasyonlan farkli kil minerallerini
meydana getirir:

2:1 Kil Minerali (6rnegin, montmorillonit, illit)

&

"Y! A.V{“‘?{'I OKkta-eder Levha

o‘.\'.‘.\'.‘.\ Tetra-eder Levha



KIL MINERALLERININ SINIFLANDIRILMASI

e Allofon grubu

ALLOFONLAR:

e AMORF YAPILI (sekilsiz)
e YUKSEK KDK SAHIP

e VOLKAN KULLERINDEN OLUSAN TOPRAKLARDA
BULUNUR



KiL MINERALLERININ SINIFLANDIRILMASI

A
(levha yapilar bir silis tedraeder tabakasi ile bir aliminyum oktaeder tabakasi)
1. Esboyutiu olanlar - Kaolin grubu kaolinit, dikit, nakrit.

2_Uzamis olanlar: Halloyisit grubu

(levhal yapilar 2 silis tedraederi tabakasiyla | adet merkezi dioktaedral veya triokiaedral tabakadan ibarettir

1. Genisleyen sebeke yapih olanlar:
a) Esboyutiu olanlar:  Montmorillonit grubu: montmorillonit, sasonit, vb.

b) Uzamis olanlar: Montmorillonit grubu: montronit, saponit, hektorit.

2. Genislemeyen sebeke yapih olanlar:
o it grubu Prof Dr Ayten NAMLI 2 2012-Giiz



Kaolinit

—
Kristal
ey
birim
Genel
olarak 70- S
100 levhg

giiclii bir “H-bag1”

. kolaylikla

acilmaz Oksijen
paylasimu




KAOLIN (Es boyutlu/genislemeyen):

e Sulu aluminyum silikatlardir.

o Bir oktahedral tabakaya bagl bir tetrahedral tabakadan
olusur. (1:1 tipi tabakali silikatlar)

o Granit kayaclardan elde edilen bir kil taradar.

o Kaolinit kaolin mineralleri arasinda en yaygin bulunanidir.

o Hidrojen Képrasu

o KDK kicuk (3-15 me/100 g)

o Kaolinit bir mineraldir.



Kaolinit

Seramik, porselen, boyalarda, kagit ve ¢omlekcilikte
plastik esya, yapay kaucuk, 1ilac, giibre, miirekkep ve
kozmetik iirtinlerin yapiminda kullanilir.

(0 H)EALLS 140 10

Halloysit

kaolinit ailesi; sulu ve cubuk yapili kil minerallen




Montmorillonit

smektit olarak da adlandinlir; su ile temasta genisler

Kri
_15_'.tal
birim

0.96 nm
~.su i1le kolaylikla

acilir

zayif van der Waal’s
bag1 (O — O kopriilen)
ile baglannustir



Montmorillonit (genisleyen)

Montmorillonit 2:1 tabaka yapisina sahiptir.
Bu grup; propillit, talk, vermikulit, sakonit, saponit, nontronit

ve montmorilloniti kapsayan bir cok mineralden olusur.

Tetrahedrallerin timu Si4+ iyonu icerir.

Ancak oktahedrallerin sekizde biri Al3+ iyonu yerine Mg2+
Ilyonu icermektedir.

Su ile temas ettiginde, su tabakalar arasi bosluga girer ve Kil
siser ( )

Y uksek plastiklik ve kohezyon

Montmorillonit; su ve iyon adsorbsiyonu icin buyuk yuzey
alanina sahip.

Bu nedenle cok (80-
120 me/100 g).



Montmorillonit

Yiksek derecede tepkisel (sisebilen) bir kil mineralidir

(OH),Al1,S1,0,,.0H,0 Su 1le temasta siser-genisler

asir1 su ¢cekim egilinu

Bentonit

montmorillonit ailesi

sizintilar1 6nlemek 1¢cin, delgi camuru olarak veya
hendek duvar sivalarinda basariyla kullanilirlar



1yonlar 1le
birlesiklerdir

0.96 nm

1yonlar biiygkliigii Si-tetra-eder levhalarindaki hekzagonal
boslulara tamamiyle WesHndepNAMLL  2012-Goz



ILLIT (genislemeyen)

o lllit minerallerinin yapi ézellikleri genellikle mika minerallerinin
yapisina benzer.

o Bu yapilar, smektit grubunda oldugu gibi iki silis tetrahedra
tabakasi arasinda yer alan Aluminyum oktahedralari
seklindedir (2:1).

(o] lyonlarinin birim tabakalari arasinda képru vazifesi
gérmesi ve bunlari baglamalarindan dolayi genislemezler.

o Kristal uniteleri arasina K katyonu yerlesebilir

o Muskovit ve Biotitten olusur



Ince-tabakali silikatlar: yiiklii 2:1 levhalar:

2:1 kil minerallen

Her bir formiil birnminde Her bir formiil birinminde
1 birim (-) levha yiikii < 1 birim (-) levha yiikii

D Thr Awrboe RTARIT T L R I



KAOLINIT

HALLOYSIT

SAMENTIT
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lon Exchange in Soil




Cation Exchange Capacity (CEC)

* Ability of soil to hold cations (positively charged Y
ions i.e. Ca-Mg-Na-K)

.’/"_'
 Amount of total cations that can be retained on )i
LSS

100 g of soil V-
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* it is greatly related to three factors: ???



the typical range of CEC values for various soil types under neutral pH

Soil & Soil Components | CEC value (meq/100g)




A schematic ook at cation exchange

CEC 25 CECS5

More clay, more positions Low clay content,
to hold cations fewer positions to hold cations

Common CEC Range




Soil Electrical Conductivity

Soil electrical conductivity (EC) is a measure of the amount of
salts in soil (salinity of soil).

It affects crop yields, crop suitability, plant nutrient availability,
and activity of soil microbes, which influence key soil processes
including the emission of greenhouse gases

EC does not provide a direct measurement of specific ions or
salt compounds, (correlated to concentrations of nitrates,
potassium, sodium, chloride, sulfate, and ammonia)

Soil EC is affected by cropping, irrigation, land use, and
application of fertilizer, manure, and compost.

Irrigation water salinity must also be measured when
managing for salinity on irrigated land.

Irrigating in amounts too low to leach salts, or with water high

in salts, allows salts to accumulate in the root zone, increasing
EC.




Simple evaluation of soil salinity and alkalinity

Saline soill

Alkaline soill

Saline-alkaline soil




