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WHAT ARE SOIL FORMING FACTORS ?
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WHAT ARE SOIL FORMING FACTORS ?

» Climate and Organisms (active factors)
» Parent material, time and topography
(passive factors)

ORGANISMS TOPOGRAPHY

» Parent material is affected by active factors
» Time shows the degree of the effects of other

factors
» Topography is a modifying factor leading the

effects of active factors



WHAT ARE SOIL FORMING FACTORS ?

Climate as an active soil forming factor...

J Heat causes to physical and chemical disintegration of rocks

J Rainfall (water) causes to physical wheathering of bedrock
and leaching dissoluble material from upper to lower soil
layers

J Hotter (temperal) = rapid soil formation
] Colder = slow soil formation
(J More precipitation (rainfall) = more leaching




LEACHING, (a common soil formation process)
Movement of soil organic matter (humus) existed on topsoil
into deep soil layers by rain water




How does heat effect soil formation
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WHAT ARE SOIL FORMING FACTORS ?

Biosphere (plants and animals) as an active soil forming factor...

ORGANISMS TOPOGRAPHY

M Soil animals mix soil and stimulate soil physical conditions
(porosity) for soil air and water cycles




Biosphere (plants and animals) as an active

soil forming factor...

 Plants are the sources of soil organic
matter in soil

 Plant roots facilitate water penetration
into below soil layers

 Plants protect soil surface against to
erosion (by cutting wind and surface
runoff) and help to rapid soil formation

1 Plant communities (forest) can change
climate

1 Soil animals mix soil and stimulate soil
physical conditions (porosity) for soil air
and water cycles

WHAT ARE SOIL FORMING FACTORS ?




Soil parent material

[ It is the material existed on the bedrock.

(d Parent material can be hard (i.e. Granite, basalt) or
soft (volcanic sand or sand)

 Effective in early stages of soil formation but always
driven by climate

( Minerals released from parent material determine

color, permeability and nutrition content of soil.

O parent material of sedimentary rocks = light colored
soil with neutral/alkaline pH and high carbonate
content

J parent material of sandstone = light soil with high sand
content, high permeability and low organic matter

WHAT ARE SOIL FORMING FACTORS ?




WHAT ARE SOIL FORMING FACTORS ?

Soil parent material

] Attention! Soils formed on the same parent
material can be different and similar type of
soils can be formed by different parent
materials (especially in the regions where
climate effect is dominant)

TOPOGRAPHY

ORGANISMS



Dark and grey colors in a peaty soil in the Andean highland (Ecuador).
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Red to greysh green caolors in a
soil profile as a consequence
of redox-processes.




Olive-cropped red soil (Andalusia, Spain)
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- Red colour (due to the massive release of
dehydrated iron oxides, hematite),

- dark spots (manganese oxides)

- ayellowish colour surrounding cracks and
macropores were water flows (hydration and
reduction of iron minerals).




WHAT ARE SOIL FORMING FACTORS ?

Topography (land shape and exposure)
1 Land forms accelerating or decelerating the impacts
of water force on soil formation
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Topography (land shape and exposure)

[ Slope gradient is the angle of inclination of the
soil surface from the horizontal. It is expressed in
percent, which is the number of feet rise or fall
in 100 ft. of horizontal distance. \ \ \

] Slope is important because it affects the rate at
which runoff flows on the topsoil surface and Concave Convex+Concave
erodes soil.

] Slope shapes (straight, concave or convex) and
length are all important in terms of surface soil 7
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Topogratya ve Egimin YonuU
Bak

m Egimin yonuo, egim derecesi > % 10 oldugunda énemli
olmakiadir
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Exposure and soil erosion

Northern side
is well covered
resulting a
better soil
formation

Southern side is naked giving a weaker soil formation




Time (as a passive factor)
[ Young mature and old soils
1 Affected by climate

J Temperate region soils are more mature than
those of dry reigons

Organizma Topografya



BASIC STEPS IN SOIL FORMATION

organic
matter

Mineral fragments
and organic matter

Organic matter
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Time Factor (Sequence)
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Young CarichsoiliniL. | Old Ca deflment soil in NC

Soils formed from parent materials low in Ca
(e.g., quartz sand) contain low levels of Ca




Physical chemical and biological facts in soil
formation

 Erosion (asinma)

(] Disintegration (ayrisma)

] Aggregation (birlesme-kiimelenme)



Physical chemical and
biological facts in soil
formation

 Erosion (asinma)

d DiSintegration (ayrlsma) Kayalar, yagss. sicaklik, rozgar gibi iklim kosullannin etkisiyle
] Aggregation (birlesme- parcalanir.

kumelenme) Parcalanan kayalardan tas ve cakil meydana gelir. Bunlar
ya olduklan yerde, yada tasinarak biriktfikleri baska bir yerde

parcalanmaya devam ederler.

Kaya ve mineralin sekil ve buyUkiogionU dedistiren asinma —
parcalanma

Kimyasal ve minerolojik yapi degismez
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« Kuvvet = 21 kg/m?




. Buz-kaynakh aynkliar
Mekanik aynsma (asinma) Catlaklarda suyun

0 3 g donmasi ve ¢ézunmesi
Kaya ve minerallerin, kimyasal

yapilarinda herhangi bir
degisim olmaksizin, daha
kOcUKk parcaciklara asinmasi

Kristal Gelisimi
Buharlasan tuzlu sulardan
tuz kristallerinin olusumu

Mekaniksel Kinimalar
Kayalarin genisleme ve
bUzUIme sonucu kinimalari

Kok Girisimleri
Kaya catlaklarnnda
kok gelisimi

Termal Genisleme ve Buzulme
Isinma ve soguma sonucu
mineral kristallerinin hacimsel
bUyUmesi ve kuculmesi

SurtUnme
Bir akiskan ile tasinan
taneciklerin carpigmalan

Biyolojik asinma

Yosun ve likenler toz tanelerini yakalar

yUksek Org.maddeli ince bir film olusur,
buda kayanin dayanikliigini azathr



Toprak Olusumunda Kimyasal Aynstirma
Etmenleri

Ana kayanin kimyasal bilesimini degistirmek suretiyle ana maieryal ve
fopragin olusturulimasina hizmet eden etmenlere <rrvasal avrsirrna
etmenleri adi verilmekiedir.

Belli mineraller kismen veya famamen degiserek, yeni mineraller
olusur,

Fiziksel aynsmalaria ufalanmig veya gbzenekli hale gelmis olan
materyallere, kimyasal etmenlerin etkisi kolaylasir,

S SU, hava ve sicakhk kimyasal aynsmalarda biyok rol

oynar,
m Kurak bolgeler — fiziksel asinma
= Yagish ve sicak bolgeler —» kimyasal aynsma




Kaya ve minerallerin, kimyasal
yapilarinda dedgisimler

Yukseltgenme
O, varhgi

Hidroliz
H* veya (OH;)*

Hidrasyon
H,O

Karbonasyon
CO,veya H,CO,

Solusyon
CO+2, Mg+2' K+, NO+

indirgenme
O, yoklugu




Liken, mantar, bakteri, solucan

Likenler;

mantann aynsiinct ozelligini kullanarak
kayanin Uzerini

yavas yavas ayrisfinr ve

kayanin rOzgar ve yagmur ile parcalara
ayriimasina neden olur.

Mantar algin fotosentez ozelligi sayesinde besin elde ederken,
Algler mantarnn ayrnistinci ozelligi sayesinde mineralleri elde ederler.




« acmis olduklan galeriler

e diskilarnnin icermis oldugu yUksek
besin maddesi nedeniyle toprak
verimliligi

e stabil agregatlann olusumu
 foprak strOkioronon iyilestiriimesi

 fopraklann infiltrasyon ve su futma

kapasitelerinin arfinlmasi gibi bir seri

uzerine olumlu efkileri

bulunmakiadir.




Toprakita dehlizler acar
OM’yi inorganik materyalle kanstinr

Solucanlar, tfopragi viocutlanndan gecirerek fiz. ve kim.
degisime yol acar.

YUKSEK BITKILER
Kokleri,

Ust aksamlari

Erozyon onleyici 6zellikleri




