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Soil Formation

Soil = f(PM, Cl, O, R, T)

Factors:
PM = parent material (rocks)

Cl = climate (precipitation and
temperature)

O = organisms (plants and animals)

R = relief (topography, drainage)

T =time




Soil Formation

Processes:

1. Additions
—  Water, organic matter, sediment

2. Losses
— soluble compounds, erosion

3. Transformations
— Organic matter to humus
— Primary minerals to clay minerals

4. Translocations
— Soluble compounds
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Soil Orders

. Affisols .~ Entisols - Inceptisols - Spodosols - Rocky Land

B Andisols | Gelisols B moliisols Ultisols Shifting Sand

Aridisols [l Histosols | Oxisols B vertisols Ice/Glacier
US Department of Agriculture  Soil Survey Division
. N R Natural Resources World Soil Resources
Conservation Service soils.usda.govi/use/worldsoils November 2005
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Island Formation
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Parent Material on Rota

Coral limestone

. Volcanic rock

kilometers

Source: Stafford et al., 2002

« Parent material is mostly coral limestone
with small exposures of volcanic rock



Soil Formation on Rota

1. Parent material of Rota solls
IS predominantly volcanic
ash.

2. The source of the ash is still
unknown







The Soil Food Web
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Soil Composition

Photos: B. Gavenda



Soil Texture
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Soil Textural Classes on Rota
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Soil Texture

Sandy
N I clay
W A(éVF Clay_Loam
Y I L | | Cobbly_Clay_Loam
S 0 1 =

4 5 .
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Properties and Importance of Clay

* Properties

— High surface area
« 1 gram =101t0 1,200 m?

— Charged surfaces

« Usually negatively
charged

* Importance

— High water holding )
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— Clay minerals in Rota

solls fix phosphorus into
Insoluble forms



Cation Exchange Capacity (CEC)

Eniarged edge of crystal
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The pH Scale

Hydrochloricacid Lemon  Apple  Banana Water Baking soda Amunonia Drain cleaner

Most basic
Vinegar Tomato Milk Blood Soap
Acid Neutral Alkaline
3 a 5 6 7 8 9 10 11
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Soil Acidity and Nutrient Availability
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|Is on Rota
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Role of Organic Matter in Soil

* Physical
- Improves soill structure
- Increases water retention

« Chemical
- Increases nutrient availability
(N & P cycling, solubility)
- Increases nutrient retention (CEC)
- Detoxifies Al

* Biological
- Increases microbial diversity
- N fixation (rhizobia), P availability
(myccorhiza)
- Increases pathogen suppression




22 Soil Map Units

Kilometers

SOIL_SERIE
[ ] Adina-Badiand 15-36
[ Adna-Badiands 30-62
Chinen clay loam 15-30%
:] Chinen clay loam 5-15 %
[ ] pandan-Chinen 5-15%
[ tandin

[ ] zolac ciay15-30%

[ 7] Laclae tray30-60%

[ =ola0 ctay5-15%

:] Luta cobbly clayloam moist, 0-5%
:l Luta cobbly clayloam moist, §-15 %
[ uta cobblyclayloam, 0-5%
[ unta cobbiyclayloam, 515 %
Luta-Rock 0-5°%

[ ] ura-Rock 15-30%

[ unta-Rock 5-15%
Rock-Takpochao

[ shioya loamy sand 0-3%

[ shioya-Lrban

[ ] Takpochao-Rock 3-15%

[ ] Takpochao-Rock 30-60 %

: Takpochao-Shioya




Soil Orders on Rota

Kilometers

Soil Order
Andisols

.~ Entisols

B Inceptisols

[ Mollisals

I Oxisols




Luta Series

Horizon %Clay pH % C Ca Mg Na K
cmol_ kgt
0-15cm 14.0 7.3 11.0 42.5 4.2 0.2 0.2




Chinen_Dandan

Laolao

Horizon %Clay pH % C Ca Mg Na K

cmol_ kgt

0-8 cm 52.9 6.8 7.62 50.4 2.9 0.2 0.2




Pasture Suitability Classification

Pasture Suitability
- Good Pasture Land
N Moderate Pasture Land
W @,E Poor Pasture Land
S 0 1 2 4 (5]
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Grazing Management and Soil Quality
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Grazing Management and Soil Quality
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