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Soil and Growing Media

1. The function of Soil
= Plant anchorage
= Provides water to plants
= Supplies plant nutrients




Soil and Growing Media

Four Components of Soil

Air
(25%) Mineral
(~45%) )
50°%
water oraanic / Solid
(25%) matter
("'5 0/0)

(Ldezl Seil )



3. Three Functional Phases of Soil

= Solid phase - Soil particles (clay, sand, silt, etc.)
= Gas phase - Provides oxygen
= Liquid phase - Supplies water

?ﬁﬁﬁe Liquid phase

Hygroscopic Water

b')J“\j wakrer-- electrical du
layer on soil Parmides
unavailable to plants

Capillary Water
waterheld by capillary
va.lable to plants

Gas Phase.

Air pockets
\:78 % N, 2|% Oz,

0.03% C0z)
OXyqen wnantrahon
Fluctuates b
(21% €—> 0%) Gravitational wWater
 &lo 0 Water hr’.!:'l b +"‘"T on of &

."\“."\(_ {,’\n‘:\gg“‘. o‘ﬁ U}/j,;_f'o_ P

aviilable ‘v plants

Field capacity — The soil moisture condition obtained when all
gravitational water is drained after field saturation

Container capacity — Same as field capacity for potted soil used in
greenhouse



4. Soil Texture

= Size of individual mineral particles

= Varies by presence of sand, silt, clay, loam

40 percent
SILT

percent 60
CLAY

sy

S A Clay loam
Sandy

clay loam %\ /0
clay loam
Medium aifi 60
oam ilty loam
10 Sandy ty
Lnsag;% loam Silt

o0 Sand

90

100 90 80 70 60 50 40 30 20 10
percent SAND

Soil Texture Triangle

100



Il. Chemical Properties of Soil

1. Chemical Exchange Capacity

* Cation Exchange Capacity (CEC)

— The ability of soil particles to absorb (adsorb) and store
cations (i.e., Ca?*, Mg?*, K*, NH,*)

— Measured in meq/100 g soil
— Clay particles are high in CEC

* Anion Exchange Capacity (AEC)

— The ability of soil particles to absorb (adsorb) and store
anions (i.e., NO;", SO,%, CI)

— Measured in meq/100 g soil
— Most soils have little or no AEC



2. Soil Reaction (pH)

a. Why is Optimum Soil pH Important?
1) Nutrient Availability

Deficiency and toxicity can be avoided
Fe deficiency at high pH
Al toxicity at low pH
2) Microorganism Activity
= Needed for decomposition of organic matter (OM)
3) Nitrogen Fixation and Nitrification

mmoni €y n N 'fr.'F ing bactene
HCﬂnoM\/z 3 | ‘ 7 4 Ac.f‘é.i‘t-«\
Organic J, l
M aQt eCo e N H4 G L > N()
(Plant R\es'd“) Ammonium Nitnte Nitrate
Unavailable available to available Available to
te pPlants PlanTs; toxic o plantys; PlanTs ; absorbe

at hi concen.  TXictoplants larﬁe quanti®y



b. The Soil pH Optimum

* Most plants 55-7.0
* Acid loving plants
— Blueberry: 4.0-5.5 .
— Azalea: 45-55 TR
— Hydrangea: 4.0 - 5.5 (Blue Color Flowers)

6.5 — 7.5 (Pink Color Flowers)

e Alkalinity Tolerant Plants
— Asparagus 6.5-7.9
— Sugarbeet 6.6 -7.7
— Alfalfa: 6.5-7.7




Adjustment of Soil pH

* To raise soil pH

— Ground limestone (CaCO,)
— Dolomitic lime (mixture of CaCO; + MgCO,)
— Gypsum (CaSO,)

* To lower soil pH

— Sulfur powder (S)
— Aluminum sulfate [AL(SO,);]

— Iron Sulfate (FeSO,)

— For solution, use:
* Sulfuric Acid (H,SO, ------------ » 2H* +S0,?)
* Phosphoric Acid (H;PO, ------------ » 3H* + PO,3)
* Nitric Acid (HNO;  -------em--- » H* + NOy)



IV. Synthetic Soils

1. Soil Amendments

a. lnorganic components
Sand: low water-holding, low CEC, heavy, size varies
used as inert medium
Vermiculite: expanded mica mineral
high water-holding, good CEC, high buffering
Perlite: heated, popped volcanic rock (inert)
very light, no CEC, no buffering or nutrient holding

Calcined Clay: baked montmorlillonite clay, aggregate
particles

heavy, durable, high CEC
Pumice: Crushed volcanic rock (inert)
low water-holding, low CEC
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1. Soil Amendments

a. Inorganic Components

b. Organic Components

Peatmoss: decomposed (¥75%) sphagnum or hypnum
low in pH, high CEC, high water-holding

Crop Residue: straw, rice hull, peanut hull, dry foliage
high in C, add N during decomposting
Coconut Coir: shredded coconut fiber

Some CEC, high water-holding, durable, good
for use in hydroponic culture

Bark or Sawdust: redwood, pine, fir, etc.

phenolic compounds may develop
phytotoxicity, so wait for use until decomposed
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Harvesting and Use of Peatmoss
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Using Soil in Growing Media

a. Heavy Texture Soil
Use: 1 part clay loam
2 parts organic matter
2 parts coarse aggregate (amendments)
b. Medium Texture Soil
Use: 1 part silty loam
1 part organic matter
1 part coarse aggregate (amendments)
c. Light Texture Soil
Use: 1 part sandy loam
1 part organic matter



Artificial Growing Media

a. The UC Mixes

Mix A: 100% sand + 0% peat
Mix B: 75% sand + 25% peat
Mix C: 50% sand + 50% peat
Mix D: 25% sand + 75% peat
Mix E: 0% sand + 100% peat
- All contain base fertilizers
- Used mainly for nursery crops (more popular in California)

b. Cornell Mixes (Peat-Lite Mix, Soil-less Mix)
Mix A: 1 part sphagnum peat
1 part vermiculite
Mix B: 1 part sphagnum peat
1 part perlite
Foliage Plant Mix:
2 parts sphagnum peat
1 part vermiculite
1 part perlite
- All mixes contain base fertilizers
- Standardized with reproducible results
- Extensively used for greenhouse crops



3. Artificial Mixes (continued)

c. Commercial Mixes

- Modification of the Cornell peat-lite mixes
- Used for mostly greenhouse crops

- Sunchine Mix, Pro-Mix, Metro Mix, etc.




Fertilizer Application Methods

* Broadcast ({28 (i)




Banding (s_) %)

Planting equipment wit
fertilizer banding tube.




Side-dressing




Soil injection




Fertilization through the irrigation




Foliar Fertilization




Slow release fertilizers

water / moisture from soils

nutrient releases into the soils



Hydroponics

* Hydroponics is the
cultivation of plants
In water containing
dissolved nutrients.
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