Soil Infiltration
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Soil ability to take in water from rainfall or
irrigation event at field capacity

By Clarence Chavez

USDA N RCS



#l. #3.

Place the ring in the soil 3” deep

Pull the plastic wrap and start timing

Place plastic wrap over ring and 444 mL of Record the time it took to let the
Water water infiltrate




I. Repeat test in the same ring a second time following
steps 2, 3 & 4 with a second inch of water. On the soil
data worksheet enter the number of minutes elapsed
and depth of water for the second infiltration
measurement. If the soil moisture is at or near field
capacity, the second test is not necessary.

2. At this time if a second respiration measurement will
be performed, set the lid loosely on the ring and leave
it covered for approximately |16 to 24 hours.Then
follow the instructions for the respiration
measurement again



O Saturated hydraulic conductivity: is a quantitative
measure of a saturated soil's ability to transmit
water when subjected to a hydraulic gradient. It
can be thought of as the ease with which pores of
a saturated soil permit water movement.

O Permeability: is defined qualitatively as the ease
with which gases, liquids, or plant roots penetrate
or pass though a soil mass or layer.



o Rateum st = Micrometers/sec.

o um s = Ksat or Saturated Hydraulic Conductivity

g in/hr = Permeability

o Conversion from um st to in/hr.
Multiply um st by 0.1417
Example: 100 um st X 0.1417 = 14.17 in/hr.

o To convert back to in/hr to um s

Multiply in/hr by 7.0572
Example: 14.17 in/hr x 7.0572 = 100.000 um s-1



S = Sand,

LS = Loamy Sand

LFS= Loamy Fine Sand
SL=Sandy Loam

L = Loam

VFSL =Very Fine Sandy
CL = Clay Loam

SI= Silt

SC = Sandy Clay

Used on next slide

Gr = Gravelly

FS = Fine Sand

SL = Fine Sandy Loam
SCL= Sandy Clay Loam
SIL = Silt Loam

L = Loam

SICL = Silty Clay Loam
SIC = Silty Clay

C = Clay



NSSH Exhibit 618-9

Permeabilit . Ksat

-1
Texture Classes Ra’te In/Hr Rate u m S
Low Rv High Low Rv High
S, Gr Very rapid
20.00 60.0000 100.00 >141.00141 >141.00
LS, FS Rapid
6.0000 13.0000 20.0000 42.0000 915000  141.0000
LFS, FSL, SL  Moderately
fHple 2.0000 4.0000 6.0000 14.0000 28.0000 42.0000
SCL, L, SIL, Moderate
VESL
0.6000 1.3000 2.0000 4.0000 9.0000 14.0000
CL, SICL, SI,  Moderately
SIC, SC o 0.2000 0.4000 0.6000 1.4000 2.7000 4.0000
C, SIC Slow
0.0600 0.1300 0.2000 0.4200 0.9100 1.4000
C W/ > 60% Very slow
CLAY
0.0015 0.0308 0.0600 0.0100 0.2150 0.4200

Impermeable

0.0000 0.0008 0.0015 0.0000 0.0005 0.0010




O It is sensitive to near surface conditions and is
subject to significant change with soil use,
management and time.

o Indicates the rate and amount of water will enter
the soil.

O Indicator of compaction or soil porosity
(degradation or healthy soil).

O Which leads to decreased yields and increased
erosion rates (soil structure/porosity).

O To refer to the intake family chart (irrigation water
management).



O The infiltration rate (sometimes called intake
rate) of a soil.

o It is commonly expressed in inches per hour.

o It is dependent on the permeability of the
surface soil, moisture content of the soil and
surface conditions such as roughness (tillage
and plant residue), slope, and plant cover.






Unavailable Water
.94 “/ac ft.




Granular Blocky Prismatic

Massive does not have structure




SINGLE GRAIM

%gmme

PRISMATIC

MODERATE



Soil Health - will have
the highest influence
on soil aggregation and
soil development.




Must understand the sources of carbon: (root
exudates, glomalin, roots, predator pray, crop residue,
etc...) they provide the glues and carbon for
developing soil structure.

Lab Active C mg/kg -1

Reactive Carbon in Soils helps in the development of Soil Structure and Microorganisms






Biological Activity is directly proportional to
the quantity of organic matter in the soil.

Soil Processes effected by reduced biological
activity:
|. Carbon Cycle

2. Macronutrient and micronutrients cycling



Infiltration — influenced by Soil Biota.
Soil Biota is a major factor for forming soil
aggregates




Soil Health

Farm Management:

Tillage operations
have been a

common place in

the USA for over
200 years

/

It is time to start
healing the soil!



Tillage Operations: Impact negatively on the soil
and also will impacts how the agroecosystem
functions.

Wind and water erosion




Crop
Residues

eplenished for Soil Biota ‘

sms Increase Nutrient

No Till or
Minimum Till

Farming Crop
Rotation and

Cocktail
Seed MixX’s



O Increased soil biota and biological activity.

O Increased soil organic matter

O Increased infiltration

O Improved soil structure

O Increased carbon sequestration

O Decreased soil denitrification N,O / NO, / N,



O Increased soil aggregation

O Improved soil health

O Increased pore space (roots and soil biota)
O Reduce salts effects

O Irrigation system efficiency & design

O Water Quality

O Improved IWM (irrigation water management)



For additional information
please contact your local office of the

Natural Resources Conservation Service

or




o "The U.S. Department of Agriculture (USDA) prohibits discrimination in all
of its programs and activities on the basis of race, color; national origin, age,
disability, and where applicable, sex (including gender identity and
expression), marital status, familial status, parental status, religion, sexual
orientation, political beliefs, genetic information, reprisal, or because all or
part of an individual's income is derived from any public assistance
program. (Not all prohibited bases apply to all programs.) Persons with
disabilities who require alternative means for communication of program

information (Braille, large print, audiotape, etc.) should contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD)."

= O NRCS

United States Department of Agriculture
Natural Resources Conservation Service



