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“Daddy, which is this — soil or dirt?”




TEXAS A&M
AGRILIFE
EXTENSION

Four Principal Components of Soil
(Ideal proportions)

Minerals

Air (gases) % /"_}_f:}

=

Water (liquids)

Organic material
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Putting it all together
Soil components create a ‘structure’

Soil Saturation 8, Field Capacity &__ Permanent V\ilting Poimt B_

Source: http://Iwww.stevenswater.com/articlesl/irrigationscheduling.aspx
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Soil Horizons

A. - Topsaoill.

Mineral layer with organic matter &
loss of Fe, Al, Clay. Often darkest
layer with most roots.

B. - Subsaoil

Accumulation of Clay, Fe, Al, CaCQO,
Loss of CaCO,

C. - Soft Bedrock

Some alteration of parent material
and weakened consolidation

O horizon

Loose and partly
decayed organic

matter

A horizon
Mineral matter
mixed with
some humus

E horizon
Zone of eluviation
and leaching

B horizon |

Accumulation of
clay, iron and
aluminum

from above |

C horizon
Partially altered
parent material

R horizon
Unweathered
parent material

Regolith

Bedrock
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Soil Horizons
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Variation 1n Soils
- Geology
- Climate
- Vegetation
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Soils in Texas vary by:

For more detailed soil information go to:

Natural Resources Conservation Service

General Soil
Map of Texas

http:/Awebsoilsurvey.nres.usda.gov 0 65 130 260 Miles
This map was produced by the USDA - L - - - . L L . !

Natural Resources Conservation Service 7T T 1 T T T 1

MO8 Soil Survey Office; Temple, TX o 90 180 360 Kilometers
September 25, 2008 136,250,000

Soil lines are generalized from the NRCS
STATSGO database 2004, NAD83, USA
Albers Equal Area Conic USGS

Original STATSGO map scale is 1:250,000

* Type
v Physical properties
v' Structure
v' Chemical properties
v Management history

* Productivity

* Fertility

The USDAs an equal opportunity
provider and employer.

1| Rock Outcrop-Lajitas-Delnorte
[ 2 | Philder-Amesa-Reyab
Reakor-Rock Qutcrop-Delnorte

| Rock Outcrop-Mainstay-Liv

[ ¢
| 5 | Brewster-Boracho-Musquiz
Southern High Plains
Conlen-Sunray-Spuriock
|7 ] sherm-Gruver-Darrouzett
|8 | Dallam-Rickmore-Vingo
81 Puliman-Randall-Lofton
Amarillo-Acuff-Ofton

‘ 11 | Patricia-Brownfield-Nutivoli

Jalmar-Penwell-Triomas
81 Mobeetie-Berda-Veal
Central Rolling
Red Plains

[N iles-Springer-Detwin
BN Vies-Deiwin Woodward
I 7iiman-vemon-Holister

Texas North
Central Prairies
Bluegrove-Bonti-Truce
|18 stoneburg-Anocon-Kirkiand

Bonti-Throck-Callahan

Southern Desertic Basins,
Plains, and Mountains

Edwards Plateau
Reagan-Conger

1 | Oplin-Tobosa-Kavett
Tarrant-Oplin-Rock Outcrop
@ Lozier-Rock Outerop
Ector-Tarrant-Rock Outcrop
| 25 | Langtry-Rock Outerop-Zorra
Brackett-Eckrant-Real

Texas Central Basin
| 27 | Keese-Ligon-Rock Outerop

Rio Grande Plain
Duval-Uvalde-Pryor

29 | Oimos-Weesatche-Samosa
Olmos-Langtry-Elindio
lontell-Catarina-Maverick
n Delmita-Pemitas-Randado
IcAllen-Hidalgo-Brennan
[734 ] Nueces-Sarita-Falfurrias

Cross Timbers
| 35 | Windthorst-Chaney-Duffau
36 | GasilCrosstell-Callisburg

Grand Prairie

[ 37 | Brackett-Purves-Real

| 38 | Aledo-Sanger-Bolar

Texas Blackland Prairie
B8N Houston Black-Heiden Wilson
- Frelsburg-Latium-Crockett
4411 Freisburg-Bieiblenville-Carbengle
BN Fretsburg Hallettsville

Texas Claypan Area
[7437] woodtellCrockett

AN Edge-Tabor-Silstid

Edge-Padina

487 straber-Padina-Crockett

Western Coastal Plain
and Flatwoods

A cuthbert-Bowie-Kirvin
Trawick-Eastwood-Scottsville
8 wolfpen-Pickton-Cuthbert
[EGH Fuller-Ketys-Lovelady
Woodtell-Pinetucky-Conroe
|82 | otanya-Kirbyville-Evadale
Flood Plains

| 52 | Tinn-Trinity-Kaufman
[5s]
Gulf Coast Prairie
B840 victoria-Orelia-Edroy
B8l Laewest Dacosta-Edna
[7561] Beaumont-League-Labelle
[I570] Lake Charles-Bemard-Edna
58 Katy-Wockiey-Gessner
- Telfemer-Cieno-Nada

Pledger-Brazoria-Norwood

Gulf Coast Saline Prairie
Mustang-Daggerhill-Barrada
BB Harris-Surfside-Francitas
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Soil Texture

Diameter of
Individual
Particles

CLAY

< .002 mm

10-05 mm
Eotsadud
025-0.4 mm
04-005mm
I
-
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Soil Textural Triangle

Not every soil Thereis a
particle is the ‘distribution’
same size of particle

sizes

60 50\ 40\ 30\ 20\

-+——— Percent Sand
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L

Soil Texture by the ‘jar’ test.

Sand

55

Loam

0-10% clay 10-30% clay
0-10% silt 30-50% silt
80-100% sand 25-50% sand

Clay

50-100% clay
0-45% silt
0-45% sand




TEXAS A&M

GRILIFE
EXTENSION

Air
Water
Nutrients
Roots

Soil Stry

§°i| Humus®

= *#
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‘Ideal Soil’ (50% solid, 25% air, 25% water) Compacted Sall

2S

- Soil Solid

Figure 1. Soil compaction causes a reduction in available space for soil air and water, and
limits pathways for crop roots.
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Mechanic'alr Impedence
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'MEDIUM
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Large Pore Space Small Pore Space
Gravitational Pull Capillary Action
Sandy Soil Clayey Soil

4 hours

24 hours

1 hours

24 huum\ 79" \\-/18 Hours
A4

128 0" 12 24" 12" 0" 12" 24
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http://www.geol.Isu.edu/Faculty/Ferrell/class/ClarkCreek/sediments imgl.html Center for Microscopy — University of Basil
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Water Holding Capacity & Texture

Soil Water
Texture Permeabilit Retention
| Sand | High | Low

D wein | s
T
om o h
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Soil Structure

e @Granular

 Improve by adding
organic matter

 Prevent/correct
compaction -
hardpans, traffic pans
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Soil pH - what is it?
measure of the acidity or alkalinity of a soil

concentration of hydrogen ions (H+) in the soil solution

Increasing acidity NEUTRAL Increasing alkalinity
Ee=———ee——

9 10 11 12 13 14

| | Erzmm | |

Battery Beer Soap sol'n  Caustic soda
acid

Ideal pH for
plant growth
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Soil pH affects plant nutrient availability

i ; Very Very ; ’
Strongly Acid Mediam | Stiahtly | siigntly | siightly | Stightly | Medium

: h Strongly Alkaline
Acid | Alkaline | Alkaline |Alkaline 9

40 45 6560 55 6.0 6.5 £08 078 80 85 80 95 100
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Preferred pH Ranges of Various

Plants

Optimum pH Range for Vegetable
Crops

4.0 45 50 55 6.0 65 7.0 7.5 8.0
I I I I I I I I I

Crops:
Asparagus
Beets
Cabbage
Sweet Corn
Pumpkins
Tomatoes
Blueberries
Strawberries
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Justus von Liebig [803-1873

[Law of the Minimum

Growth 1s controlled
not by theds
amount of nutrients
available, but by
the &

(most limiting)

single nutrient
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Liebig’s Barrel

boron
manganese
@ Zinc

,\

phosphorus

i/

magnesium

[evel of most

potassium /

nitrogen

W

Iimiting factor

* Productivity shortfall
* Lost opportunity

* Money
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. ‘ @ @
~ < Primary Nutrients
A | b

Nitrogen
Phosphorus

Potassium
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Excess Nitrogen

Reduced root growth.
Excess water use.
Reduced cold tolerance
Thatch accumulation.

Disease and insect susceptibility.

VIR R RS S

Reduced vegetable yield
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Phosphorus
Characteristics and Functions

Available Forms

Primary orthophosphate (H,PO )
Secondary orthophosphate (HPO ,%)
Movement in Soil:

Very immobile; Will not leach or volatilize
Tends to accumulate/build up in soils.

Functions in Plant: ENERGY STORAGE (ATP/ADP)
Stimulates early growth & root formation

Hastens maturity and promotes seed, vegetable, and
floral production
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Excessive Phosphor

* phosphotus indu
. w
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Potassium

Characteristics and Functions
Available Forms: Potassium ion (K*)
Movement in Soil: Does not leach/volatilize
Functions in Plant: Increases water use efficiency

Increases disease resistance
Improves cold hardiness
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Secondary Plant Nutrients

Calcium (Ca) cell elongation & stability
Magnesium (Mg) Chlorophyll & enzymes

Sulfur (S) Proteins & enzymes
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Essential Micronutrients

Zn Fe Cu Mn B Cl Mo

* Needed in very small amounts

* Most micronutrients come from
decomposition of O.M.

* Increase in soil pH decreases micronutrient
availability (Except Mo and Cl)
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Manganese de qzo‘}'
Interveinal cl
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Plant uptake of nutrients in soil

) LSTEJ___W
P A X
AL

i\ Tuber \
P

Fibrous root system
AN
AN

—Taproot
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The Best and Proper Fertilizer to

Use is the One Based on a Soil
Test!

There is no standard fertilizer product,
nutrient ratio or rate of application for
yards, gardens, etc.

* Each crop, location and year can
and often will be different.
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Fertilizers Must Always Be
Used Properly

)

7z e
PEAT MOSS
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Multlnutrlent

“Mixed Fertilizers or
Complexes”

Single Nutrient

“Simple Fertilizers”
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Fertilizer Analysis

* 15-5-10

State Law - commercial fertilizers must
have a label identifying the materials
guaranteed analysis (grade)

Guaranteed Analysis — minimum weight
(%) of each nutrient contained in the
fertilizer




Fertilizer Grade

% Nitrogen % Phosphate % Potash
(N) (P205) (K20)

Ratio 3 : 1 : 2




The Fertilizer Label

20-10-20 ~——
(For Continuous Liquid Feed Programs) Fertl I izer Grade
Guaranteed Analysis F1143
Total nitrogen (N) . A a g T G—— .
7 77% ammoniacal nitrogen — Total Nltrogen
12.23 % nitrate nitrogen
Available phosphate (P20s) . .. .......ccvvennn.. 10%1; Phosphate
Ecﬂublaputaﬂ:g{l{g_?} Dgg:.-'a
Magnesium (Mg) (Total) . . ereana o 0U05% —
0.05% Water Soluble Magnes:um {I'l.-'lgj Potash
Boron(B) . v eve e 0.0068%
Cuppﬂr{l:u:l : e e e s s 0UD03E%
0.00:36% Crrefated Cﬂ;}per :C:u}
I e R R 0.05%
0.05% Chelated Iron(Fe)
Manganese (Mn) . . R SR | 1 | o'y
0.025% Chelated Manganes.e [Mn} < Sources of
Maolybdenum (Mo) . cem e e 0J00D09% H
Zinc(Zn) . R | M | 1 ¢, nUtrIents
0.0025% Chelated Zinc {En]
Derread Inom: ammonium nirake, polassum phosphale, pobssium nivalke,
magnesum sulfale, bonc acd, copper EDTA, manganase EDTA, iron EDTA,
zinc EDTA, sodium mohbdate. Polential acdity: 487 lbs. calcium carbonate
equivalent per ton
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Taking Soil Samples

Soil tests are only as
accurate as the
samples on which they
are based.

Samples must be
representative of the
area to be cropped.
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Soil tests are only as
accurate as the
samples on which they
are based.

Samples must be
representative of the _
area to be cropped.
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Taking Soil Samples

Soil tests are only as
accurate as the
samples on which they
are based.

Samples must be
representative of the
area to be cropped.
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Soil tests are only as
accurate as the W T
samples on which they ¢ & @
are based.

Samples must be
representative of the
area to be cropped.
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Soil Testing & Taking Soil Samples

Spade C it p

Trowel

[ NRARNANANNAN

o

Auger Tube

* 6 “composite sample = normal recommendation (4” for sod; 12-24” for pH, salinity,
residual nutrients)

* Routine test = Soil pH, salinity, nitrates, macro nutrients.
* Micronutrient test =Zn, Fe, Mn, & Cu

e Othertests: Boron, detailed salinity, lime requirement, texture, & organic matter
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Taking Good Soil Samples

Take 10-20 cores for each management area (yard,
garden, flower beds).

Place cores in clean plastic bucket, and mix thoroughly.
Put 2 pints in bag and mail immediately to laboratory.
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Crop Grown: LANDSCAPE (LAWN , TREES , SHRUBS , OR GROUND COVER)

Analysis Results CL* Units Viow Low Mod High VHigh Excess.

pH 89 (6.2) - strongly Alkaline

Conductivity 138 (-)Enhofcm None oL Fertilizer Recommended
Nitrate-N 7 (9 ppm imm : L 0.8 Ibs N/1000sqft
Phosphorus 10 (50) ppm NG : : 3.1 Ibs P205/1000sgft
Potassium 34 (175)  ppm MmN 3.2 Ibs K20/1000saft
Calcium 1,809 (180) ppm |||||||||||||||||||||1||||||||||||||||||||I||| 0 Ibs Ca/1000sqt
Magnesium 298 (50) ppm IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[’IIIIII 0 Ibs Mg/1000sgft
Sulfur 21 (13) ppm LT 0 Ibs S/1000sgft
Sodium 181 ) ppm IIIIIIIIII]IIIIIIIIII!III : ?

Iron 4.82 (4.25) ppm |||||||||||||||||||||J||||||||||||||||||||i|

Zinc 0.81 (0.27) ppm ||I|||||||I||||||||||i||||||||||||||||||||j|||||

Manganese 1.66 (1.00) ppm IHNINHIIIHNnnnnnm

Copper 2.05 (0.16) ppm IIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIiIIIIIIIIIlIIII

Boron : : d 3. | 3:

Limestone Requirement 0.00 |bs/1000sqft

*CL=Critical level is the point which no additional nutrient and/or limestone are recommended.
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Nueces County Area Represented: 40 sqft
Laboratory Number: 364717
Customer Sample ID: NC-161
Crop Grown: GARDEN

Analysis Results CL*® Units Exlow View Llow Mod  High  VHigh [Excess.
pH 74 (6.5) - Stightly Alkaline
Conductivity AT0 (-} umhofcm  Slight . P Fertilizer Recommended
Nitrate-N 17 (-} ppm i it ‘ i i 0.6 Ibs N1000sqft
Phosphorus 1,109  (50) ppm IIIEII[IIIII[IIIEII!II!II[IIIIIEI!IIIIIfII}IIItII[IIIﬂ[IIIIIH 0 Ibs P205/1000sqft
Potassium 748 (175) ppm iIIIIIIIIIIIIiIIIIIiIIIII!IIIIIEIIIIiIIII[iIIIIIIIIItII 0 Ibs K20/1000sqft
Calcium 7,105 (180) ppm IR s 0 Ibs Ca/1000sqft
Magnesium 524 (50) ppm IIIIIIIII]IIIIIIIIIIIIllIIIIIIIﬂIIIIIIIIII}III]IIIIIIIII 0 Ibs Mg/1000sgft
Sulfur 537 (13) ppm IIIEIItIItII[IIIHIH|f|I[IIIII$IEIIIIIHﬁIIIII[III!IEII!IIIIII 0 Ibs S/1000sqft
Sodium 353 (-) ppm IIIIIIIII]IIIIIIIII!IIlIIIIIII . :
Iron : -

inc o
Manganese i i :
Copper ! { : '
Boron ! : i
Limestone Requirement 0.00 Ibs/MM000sqgft

*CL=Cntical level is the point which no additional nutrient (excluding nifrate-N, sodium and conductivity) is recommended.

Nitrogen: Apply an additional 1 Ib Nf100D saft every 4-6 weeks, as neaded, to maintain vegetative growth.

Phosphorus: Phosphorus is highly elevated, avoid phosphorus containing fertilizers and organics for the next 5 years, retest annually.




Calculating Fertilizer Needs

* The laboratory recommends the amount of nutrient need per acre or
per 1000 sgft, not the amount of fertilizer needed.

* You may not have 1000 sq ft.. What shape is your lawn or garden
area?




Calculating Fertilizer Rates

Nueces County
Laboratory Number:
Customer Sample ID:

364717
NC-161

Area Represented: 40 sqft

STR

N 0.61lb Possible Fertilizer: 46-0-0

P 00Ib 51b bag has 2.3 lbs N

K 00Ib need 2.3 |bs urea for 1000 sq ft

Crop Grown: GARDEN
Analysis Results CL' _ Unifs  Exow  View Low  Wod _ Hgh Vo Exoms.
pH 74 (65) = ‘Shightly Allaline
Conductivity 570 () umhoicm  Skght & Fertilizer Recommended
INitrate N 17 () pem 0.6 Ibs N'1000sqR
Phospherus 1,109 (50)  ppm 0 Ibs P205/1000saft
Potassium 748 (175) ppm I 0 Ibs K20/1000sqft
Calcium 7,105 (180)  ppm 0 Ibs Ca/1000sqR
Magnesium 524 (50)  pem | 0 Ibs Mg/1000sgft
[Sulfur 537 (13) ppm ! 0 Ibs S/1000sqft
S odium 353 () ppm !
iron H
jinc (
Manganese '
Copper H
Boron !

Limestone Requirement

0.00 Ibsi1000sqft

*CL=Critical level is the point which no additional nutrient (excluding nitrate-N, sodium and cenductivity) is recommended

Nitrogen: Apply an additional 1 b N/1000 Sqft every 4-6 weeks, as needed, to maintain vegetative growth

Phosphorus: - Phosphorus s highly elevated, avoid phosphorus containing fertiizers and organics for the next 5 years, retest annually.

0.6 lbs N x Ib fertilizer = 2.3 lbs fertilizer
1000sqft 0.461bs N 1000 sqg ft
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Calculating Fertilizer Rates

Soil Test Fertilizer Recommendation

Your area (ex: 60’ x 10’ = 600 sq ft) / 1000 x your recommendation (ex: 0.6 [b N / 1000 sq ft

600 sq ft
x 0.6lbsN = 0.36lbsN

1000 sq ft




soiltesting.tamu.edu/webpages/calculator.html
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Fertilizer Calculators

The fertilizer calculators provide the user the ability to enter & soil testing recommendation for nitrogen (N), phosphate (P205) and potash (K20) and enter one or mare fertilizer grades to deterrr
1} Is the selected fertilizer appropriate for the soil test determined nutrient needs?

2) Do additional fertilizer or nutrient sources need to be added to meet soil test determined nutrient needs?

3) What application rates of N, P205 and K2C are being applied?

4] What application rate of fertilizer{=) is required to meet the soil test determined nutrient nesds?

These fertilizer grade, commenly referred te as the fertilizer analysis, is represented by the three numbers with dashes between the numbers;, commenly located on the front of a fertilizer bag., A1
product {as 2 percentage), fellowed by the available phosphate (alsc as a percentage), and finally the third number represents available potash (also as 2 percentage). In some cases, additional
additional nutrients with greater specificity.

e Urban Fertilizer Calculator - Basic edition, Single Fertilizer Entry

The urban calculator allows for quick evaluation of a retail bagged fertilizer and its fulfilling the seil test recommendations for your lawn,. garden or other small area.

e Urban Fertilizer Calculator - Commonly Available Fertilizer List and Single Fertilizer Entry

This calculator includes a user selectable list of commonly available fertilizers found in heme and garden centers in addition to the functions of the calculator above.

o Agricultural Fertilizer Calculator

The agricultural fertilizer calculator allows for the input of up to three different dry fertilizers and calculates the indivudal rates of application and total combined fertilizer rate.
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Texas ABRM Systern

Soil, Water and Forage Testing Laboratory
Agricultural Fertilizer Management Calculator-version 1.2
Enter selections, recommendations and pricing in the red boxes.

Soil Test Recommended Nutrient rates Ibs/acre
Nitrogen _Ibs Niacre
Phosphofus Ibs P,0,/acre
Potassium =lbs K,Olacre
(Does your soil test recommendations suggest split applications of potassium?)
Your First Fertilizer Selection

This is the grade of fertilizer you might have historically used or available at your local ag retailer. Please use the red
drop-down boxes to select each number of the fertilizer grade.

"Nitrogen" "Phosphate™ "Potash" Price
N P205 per ton

K20
- DN N .

Apply this amount of selected fertilizer:
625 |bs fertilizer/acre

Nitrogen applied 100 Ibs Nfacre
Phosphate applied 37.51bs P205/acre
Potash applied 751bs K20/acre
How this fertilizer supplies your soil test needs:
Nitrogen needs fulfilled

PHOSPHATE OVER APPLIED BY 12.5 LBS/ACRE.

AN ADDITIONAL 100 LBS K20/ACRE REQUIRED.

Your Second Fertilizer Selection-applied in addition to first fertilizer selection

"Nitrogen" "Phosphate™ "Potash” Price
N P205 per ton

K20
| - DN

Apply this amount of selected fertilizer:

166.7 Ibs fertilizerfacre
Nitrogen applied 01lbs N/acre
Phosphate applied 0lbs P205/acre




"Nitrogen" "Phosphate" "Potash" Price
P205 K20 per ton

N
BN - BN

Apply this amount of selected fertilizer:
166.7 Ibs fertilizer/acre

Nitrogen applied 01lbs N/acre
Phosphate applied 01bs P205/acre
Potash applied 100 Ibs K20O/acre
How this fertilizer supplies your soil test needs:
Nitrogen needs fulfilled

PHOSPHATE OVER APPLIED BY 12.5 LBS/ACRE.
Potash needs fulfilled

Your Third Fertilizer Selection-applied in addition to first two selections
"Nitrogen" "Phosphate" "Potash" Price
N P205

K20 er ton
I I T .

Nitrogen applied 01lbs N/acre
Phosphate applied 0lbs P205/acre
Potash applied 01bs K20/acre
How this fertilizer supplies your soil test needs:
Nitrogen needs fulfilled

PHOSPHATE OVER APPLIED BY 12.5 LBS/ACRE.
Potash needs fulfilled

Summary of Calculations

Fertilizers selected Rate (lIbs/acre) Cost ($/acre)
16-6-12 625 $218.75
0-0-60 166.7 $79.18

Total weight and cost of fertilizer applied 791.7 Ibsl/acre $297.93

Nitrogen requirements have been met.
Fertilizer selection has resulted the calculation of an over application of phosphate.
Potash requirements have been met.

[ update | Reser | prnt |
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Texas ARM System
Soil, Water and Forage Testing Laboratory
Urban Fertilizer Management Calculator-Edition 1.1
Enter the results from your soil test report in the red boxes below.
Soil Test Recommend
Values Nutrient Rates
m Ibs/1000 sqft

Nitrogen Ibs N/1000 sqft
Phosphorus Ibs P,0,/1000 sqft
Potassium Ibs K,0/1000 sqft
Recommended fertilizer ratio 1-1-0

Your Fertilizer Selection

This is the grade of fertilizer you might have historically used, observed at a local garden center, or home center. Please
select either select your fertilizer under the Commonly Available Fertilizer drop-down menu or enter the individual
nitrogen, phosphate and potash values using the three drop-down boxes.

Commonly Available Fertilizers Select a fertilizer from this list or enter an unlisted
*E" fertilizer grade using the drop-down boxes below.

This fertilizer's ratio 1.3-1-1
If you selected a fertilizer above, insure the three drop-down boxes below display "None".

"Nitrogen" "Phosphate” "Potash" Nt —_— "
ote: if your soil test provides a
P205 K20 Y s

nitrogen recommendation,

N

fulfill the N requirements.

Apply this amount of selected fertilizer to met your nitrogen needs:
10 Ilbs fertilizer/1000 sqft

Nitrogen applied 1 Ibs N/1000 sqft

Phosphate applied 0.8 lbs P205/1000 sqft

Potash applied 0.8 Ibs K20/1000 sqft

How this fertilizer supplies your soil test nutrient recommendations:
Nitrogen adequately supplied

P205adequately supplied

Potash is over applied by 0.8 Ibs K20/1000 sqft

Carefully evaluate your fertilizer selection, it appears not to match soil testing
recommendations.
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