Bacteria and actinomycetes

1: 1 kaolinite 2:1 smectite

Mo Brady, 2008
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— Does soil make a
weak ribbon <1"
long before it
breaks?
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Wet a small
pinch of soil
in palm until
it is very wet.
Rub soil
around with

your finger.
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very gritty?
<~ YES .\'lO

Is soil really
neither gritty
nor smooth?
YES NO

Does soil
feel very
smooth?
Rl YES
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Langford Channery Silt Loam

Does soil make a
medium ribbon
1-2" long before

it breaks?

YES

Does soil feel
very gritty?
YES NO

neither gritty
nor smooth?
YES N.O

Does soil

feel very

smooth?
Ki_. YES

9% CLAY
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JULL . S ! : RS el IS KEY TO SOIL TEXTURE BY FEEL
etn s - 3 2 \ Lo . o | 2o [Adapted from flow chart by Steve Thien, 1979, source unknown.]
Fpial sty § S - ' s Begin at the place marked "Start” and follow the flow chart by answering the questions, until you iden-
! : : E X SR tify the soil sample.
¢ : ; - d ace approximately 2 teast i
= ‘ | e . [y || P soroimacly 2 easpoons of sl | I35 i
s > : oF START L‘F n your pal m: L. v}raAtcr 'y drops an soak up water.
- 3 E R knead the soil until it is moldable and
e L7 ! ; X . = | feels like moist putty. |
57 £ R ; 2 g Y Does soil remain make \:cucr.
S . Sk e 55 : : oy . Fe inubu)lwh',cn YES YES
A, e : : squeezed? Is soil Is soil
» ? 5 3 : . YES NO=——= | 100dry? NOt—> |t00 wet? NO —>
T RS A 7 : : : z Place ball of soil between thumb and forefinger. Gently push
S s s : ’ . ; Z the soil with thumb, squeezing it upward into a ribbon. Form a ||

B s o ; 1 s ribbon of uniform thickness and width. Allow the ribbon to |

3 PSS t 2N c R emerge and extend over forefinger, until it breaks from its own

weight. Does soil form a ribbon?

Does soil make a

strong ribbon >2"
or longer before
it breaks?
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Does soil feel
very griny?
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@ € YES NO
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E\F.S NO

Is soil really
neither gritty
nor smooth?
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Does soil
feel very
smooth?
= YES
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. ,Soil Texture in a Jar

|* Dispersants: Sodium
Hexametaphosphate, Sodium
bicarbonate (baking soda), or Sodium
carbonate (washing soda), powdered
- electric dishwater detergent (e.8.

| cascade') : ,

o Protocal

¢ 1) Fill quart J&I’ % full Wlth distilled
~ water

1°) Add 1 teaspoon of dlspersant

~ |*4) Shake well for a couple minutes
(to disperse soil) Lo

|*5) After 1 mmute draw a line (this
*1s sand) '_

|*6) After 2 Hours draw a, 11ne (th1s is
gilt)

-o_ut__

|*3) Add roughly a cup of sieved SOll' =

B9 The cla,y can take days to settle L

|
Hudson Silty Clay Loam
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Apical oxygen

Basal oxygens «.
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Aluminum,  Hydroxide
magnesium

Interlayer

Q plane
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Telrahedral sheet

Tetrahedral sheet

Kaolinite (I:1)

Nonexpanding
(no swelling)

Water molecules,
miscellaneous cations

Smectite (2:1)
Expanding
(max. swelling)

Y

Tetrahedral sheel

Tetrahedral sheet

Water molecules,
Mg 2+ and other ions

Vermiculite (2:1)

Expanding
(some swelling)

T T R R T LA

Tetrahedral sheat

Fine-grained mica (2:1)
Nonexpanding
(min. swelling)

Tetrahadral sheet

Tetrahadral sheet

Chiorite (2:1)

Nonexpanding
{min. swelling)




Microcline

Hot wet climates (~Si)
Orthoclase Rapid remaval of bases

Much Mg in weathering zone
Others

Muscovite Fine-grained
micas (illite)

Smectite Oxides of

Vermiculite (montmarillonite) Fe and Al

Biotite
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Primary
chlorite
Soda lime Rapid removal of bases

Feldspars Hot wet climates (-Si)
Augite
Hornblende
Others

High in Mg, Ca, Na, Fe




Soil Nutrients

Average Plant Nutrient Concentrations (Dry Weight)

o rlant Nutrients by Dry s >

- i
|® Carbon, Oxygen, Hydrogen' come || Type Inorganic o,
Q'from Oz, Hzo COg o | Name Symbol Formin (d wgi h:)

| | | Soil i

- Nltro-gen comes from N, Carbon 45%
(atmosphere) ' | _ 7 o Oxygen 45%

: e e | : , . \ Hydrogen 6%
*K, P, Ca, Mg, S, Fe, B, Mn, Zn all
| initially 'come __from Minerals | Nitrogen
iy | g Potassium 1%
Phosphorus 43 0.2%

] The maJorlty (+90%) of N, S m

--‘-';;soﬂ is in orgamc matter - Ca 0.5%
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,f."ff. o P is cycled through organic matter | et e

;__?f‘land stored m/ on minerals Sullr S < 0.2%
o 2 : Chloride Cl 0.01%
Iron Fe 0.01

Boron B 0.002%
Manganese Mn 0.005%

Zinc Zn 0.002%
Adapted from Soil Fertility and Fertilizers, 2005

. Whereas K Ca, Mg, Mn, Fe are :
j;V\;.g-stored in mmerals or adsorbed to <
;._f_;.mmerals o

Micronutrient




0001
(1074

00001
(107°)

000001 Beer
(1075) Coffee

0000001

(107)
Vinegar f— sulfate
.0000000 | soils

(10-8)

00000000 |
(10-9)
.000000000 |
(10-19) 4 Battery acid

(log scale)

Lemon juice Y

OH-or H* ion concentration (mol/L)

Brady, 2008



Milk of

magnesia

Antacid
tablets

Sea water
Baking soda

Pure water
Milk

Beer

Coffee : :
Vinegar sulfate

soils
Lemon juice

Battery acid
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(2) Exchange of (1) Addition of
2 H* ions for a H* ions from
Ca*ion @ acid-forming

— @ - processes

6 Anions of acids
(NOy, SO.;J-.

0 HCO;, etc.)

Exchangeable
cations

(3) Leaching loss

Mg.‘o He

NO,

2+
External surfaces == "
AP Mgt Ca't K*
Cation exchange
Q'.‘ ' Ca? ‘ N! ' /

Cations  Anions and
in solution  cations
in solution

lonic double layer
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ANk

Sweet dover
Asparagus
Ruttale grass
Wheatgrass (tall)

Spinach
Red chowers
':cn

Cabbage
Kentuchy blue grass

White clovers
Carrots

Cotton

Temotiny

Rarley

Wheat

F.uwr (1l and measdow )

Sightly acid and
slightly alkalne
souls
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