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A	  number	  of	  SOIL	  PHYSICAL	  CHARACTERISTICS	  collec8vely	  have	  
poten8al	  to	  impact	  irriga8on	  prac8ces	  and	  management,	  and	  
how	  efficient	  a	  job	  is	  done	  with	  irriga8on.	  
	  
Keeping	  soil	  physical	  proper0es	  in	  mind	  in	  designing	  and	  opera0ng	  
irriga0on	  systems,	  it	  may	  be	  possible	  to:	  	  

•  Achieve	  be9er	  plant	  responses	  to	  irriga0on	  water	  applica0ons	  	  
•  Improve	  uniformity	  of	  both	  applied	  and	  infiltrated	  irriga0on	  

water	  
•  Limit	  losses	  associated	  with	  aera0on	  /	  anoxia	  problem	  
•  Deal	  be9er	  with	  salinity	  	  issues	  and	  salt	  loading	  in	  root	  zone	  
•  Reduce	  deep	  percola0on	  losses	  	  
•  With	  deep	  percola0on	  reduc0ons,	  have	  be9er	  control	  over	  

drainage	  volumes	  and	  rising	  water	  tables	  
•  Localized	  erosion	  problems	  	  

	  
If	  soils	  are	  quite	  variable	  on	  your	  farm,	  a	  lot	  of	  irriga=on	  design	  
and	  management	  decisions	  may	  not	  be	  a	  one-‐size-‐fits-‐all	  process	  



•  Best practice or cost-effective choices not 
necessarily the same over time as water 
availability, equipment costs, labor availability 
and costs, and environmental conditions change 

•  Competition for less stable water supplies, 
potentially more salinity, trace element, and 
shallow groundwater issues all can come into 
play 

•  Options to consider keep changing along with 
the changing environmental and economic 
conditions   

Good irrigation management decisions are  
becoming more complicated 



Across	  states	  and	  
regions,	  irriga/on	  
capabili/es	  and	  
rainfall	  are	  highly	  
variable.	  	  	  
	  
Soil	  characteris/cs	  can	  
be	  highly	  variable	  too,	  
on	  a	  much	  smaller	  
scale	  that	  impacts	  
issues	  in	  irriga/on	  
management	  



IRRIGATION DECISIONS include:  
	  
�   Irrigation System Choices 

�  Components of System and Design  
 
�   Operation and Management Decisions  
 
�   Plant Responses and Sensitivity to water, nutrient     

 and salinity management  
---------------------------------------------------------------------------- 
* Soil Characteristics can have important influences on 

each of these decision areas mentioned above … so the 
plan is to review some of the “Basics”  

	  
	  



Major	  Physical	  Components	  of	  Soils	  are:	  	  
• Solids	  frac0on	  	  

•  Mineral	  frac0on	  
•  Organic	  ma9er	  frac0on	  

• Water	  frac0on	  
• Air	  frac0on	  
Other	  than	  through	  changes	  in	  organic	  ma9er	  frac0on	  under	  
some	  environmental/management	  condi0ons,	  the	  solids	  
frac0on	  in	  most	  soils	  tends	  to	  vary	  li9le	  over	  0me	  unless	  
subject	  to	  erosive	  processes.	  	  
	  
The	  water	  plus	  air	  por0ons	  (“pore	  volume”)	  can	  be	  a	  
characteris0c	  of	  soils,	  but	  can	  also	  be	  affected	  to	  some	  extent	  
by	  management	  prac0ces	  that	  can	  reduce	  this	  volume	  
(compac0on)	  or	  	  relieve	  compac0on	  (some	  forms	  of	  0llage).	  
	  
The	  water	  frac0on	  is	  of	  course	  highly	  vola0le,	  affected	  by	  
evapora0on,	  plant	  water	  extrac0on,	  drainage,	  etc.	  



Soil Texture:  
Most managers are well-
acquainted with textural 
classifications (textural 
triangle) to characterize 
mineral soils. Soil particles 
>2mm in size are separated 
out, the rest characterized 
as clay (<0.002mm),  silt 
(0.002 - 0.05mm), sand 
(0.05 - 2.0 mm).  
 
Additional classifications are 
added when soil OM >15% 
or when >15% of particles 
are >2mm. Soil texture 
tends to be relatively stable 
over time unless significant 
erosive conditions occur. 



Soil Water Holding Capacity – soil texture differences:  
 
This is one term used to describe the amount of plant-available 
water held between field capacity and the permanent wilting point 
of a soil (soil-specific characteristics typically approximated in 
laboratory measurements of soil water content at specific soil 
matric potentials).  Some broad generalizations are:  

• Medium-textured soils (moderate particle size including FSL, 
Loams, Silt loams, silty clay loams) have higher water holding 
capacity than coarser or finer textured soils.  This is often related 
to improved structure / aggregation of particles, resulting in more 
large pores to hold water.  
• Coarse soils tend to have less aggregation and few small pores 
to hold water, so soil water holding capacity is lower.  
• Fine-textured soils, with higher clay content, can have less 
structure/aggregation and many small pores that hold water more 
tightly, resulting in less plant-available water.    



Common	  Ranges	  of	  Soil	  Water	  Holding	  Capacity	  
by	  Soil	  Texture	  Classes	  include:	  	  

Soil Textural 
Classification 

Plant-Available Soil Water Holding Capacity 

Fine Sand  0.7 to 1 inches per foot of soil depth 
Sandy Loam  1.1 to 1.4 inches per foot of soil  
Fine Sandy Loam 1.4 to 2.0 inches per foot of soil  

Silt Loam, Clay loam  1.75 to 2.4 inches per foot of soil  

Silty Clay  1.4 to 1.9 inches per foot of soil 
Clay  1.25 to 1.75 inches per foot of soil 



Factors impacting Soil Structure: 
Soil structure refers to how soil particles are grouped into larger 
aggregates.  Soil structure is strongly affected by proportions of 
soil particles (sand, silt, clay, OM) across different textural classes 
and by soil minerology & chemistry (ie. Structural classifications 
based on these characteristics have names like angular, blocky, 
prismatic, platy) that might be remembered from soils classes.   
 
However, structure can also be affected by environmental 
occurrences and cultural/mgmt practices, at least in the upper soil 
profile (as mentioned in some examples in the table below).     
 
Farm Equipment 
Operations 

Natural Processes / 
Environment 

Management & Tillage 
Choices 

Physical stress on soil 
structure (tillage, 
cultivation) – reduces 
aggregate stability 

Wetting and drying cycles 
or freeze and thaw cycles – 
can affect structure, 
aggregates 

Reduced Tillage or no-till 
operations, cover crops – 
can affect OM and 
aggregate stability 

Compaction due to heavy 
equipment use, poor timing 
of operations during wet 
soil conditions – reduces 
aggreg. stability 

Root growth “channels” 
and decomposition – can 
impact aggregate stability 

Addition of organic matter / 
amendments to soil – can 
affect structure and  
aggregate stability 



Slope / Topographic Influences 
Topography and Slope are descriptions of variation in field 
elevations.  Slopes can be determined in multiple directions, but in 
many western U.S. fields that have been leveled for gravity/surface 
irrigation (furrow, basins) the slopes can be small and relatively 
simple, with relatively gentle slopes in one or multiple directions. More 
complicated topography (multiple hilly, lowland areas with slopes in 
multiple directions) can:   
-  Limit surface/gravity irrigation options or require terracing or other 

earth-moving to convey water in channels 
-  Complicate conveyance structures (canals, ditches), drainage 

system and irrigation system designs 
-  Re-direct growers to pressurized systems (sprinklers, 

microirrigation with pressure compensation) to achieve acceptable 
uniformity of applications  

-  Slopes for solid-set, pivots and linears >6 to 7% not generally 
recommended; at high slopes MI systems need pressure-comp. 

-  Gravity/surface irrigated fields generally have slopes < 2% 



Soil Hydraulic Conductivity:   
Soil hydraulic characteristics associated with soil texture/structure 
differences can have strong influences on lateral and upward water 
movement.  These characteristics can be important in a number of 
situations. For example … when you are considering placement of 
SDI lines/emitters and the ability to move water:       (a) upward to 
germinate seed, or (b) laterally in planted beds.     



Special Situations – 
example 
In some medium & finer 
textured soils, with 
subsurface drip irrigation,  
hydraulic characteristics 
may be good to allow 
extensive lateral and 
upward water movement.   
HOWEVER, if those soils 
have shrink-swell cracking 
characteristics, something 
as simple as a deep, wide 
crack in the soil that is not 
“healed” by tillage, or that 
does not seal back up 
because conditions are dry, 
represents a barrier to 
water movement.    



Practical Implications of these Soil Texture and 
Hydraulic Conductivity Characteristics (and special 
characteristics such as cracking soils)  
 
These characteristics have strong influences on: 
 
�  Ability to move water upward in the soil from drip emitters in 

order to provide water for seed germination and 
establishment 

�  Affects lateral water movement and therefore design 
decisions such as drip line and emitter spacing for SDI  

�  In SDI, can impact drip line placement (depth and spacing 
of beds and lines to accommodate these issues) 



Infiltra=on	  and	  Permeability:	  	  
•  Infiltra=on	  rate	  =	  entry	  rate	  of	  water	  moving	  

into	  soil	  (at	  the	  soil	  surface)	  	  
•  Permeability	  or	  percola=on	  	  =	  downward	  

movement	  of	  water	  through	  soils	  /	  soil	  layers	  
	  
The	  rate	  of	  movement	  of	  water	  into	  and	  
through	  the	  soil	  can	  vary	  greatly	  in	  soils	  differing	  
in	  soil	  texture	  and	  soil	  structure.	  	  	  	  
	  
Mul0ple	  factors	  impact	  infiltra0on	  and	  
permeability,	  including	  the	  size	  and	  amount	  of	  
pore	  space	  (space	  between	  soil	  par0cles	  that	  
serve	  as	  water	  storage	  and	  transport	  paths).	  



Infiltration rate and permeability both can have a large 
impact on ability to move water into soil and store it during a 
period of irrigation/rainfall, and can act independently or 
together to influence water movement into the deeper profile.  
For example:  
Some San Joaquin Valley soils with sandy loam or loam 
textures have water permeability through all but surface soil 
layers that would be considered moderate to high (0.5 - 4.0” 
per hour), with few physical restrictions to water movement or 
rooting in the upper 5 to even 8 foot depths in the profile.  
 
However, disruption of surface soil particles and/or aggregates 
from surface flooding (as with furrow irrigation) or impacts of 
water droplets (sprinkling) forms thin layers right at the soil 
surface that can be restrictive to water intake. 



Changes in water infiltration rate (cm/hr) during furrow 
irrigation in sandy loam soil with: (a) time during irrigation; and (b) 
time of season (before, during, after layby) – infiltrometer data  

Infiltration 
rate (cm/hr) 



Mitigation Efforts – Dealing With Low Infiltration Rate 
Surface Soils:  
Examples:  
1) Inject gypsum into the irrigation water to improve surface soil 
particle aggregation (practiced often with surface drip or microspray 
irrigation - often most helpful if irrigation water supplies are low in 
salinity/EC).   
 
2) Avoid the surface soil low infiltration rates entirely by using 
subsurface drip irrigation (probably 8-10” or more below surface). 
 
3) With center pivot sprinklers, which can be set up to apply water at 
instantaneous rates > soil infiltration rates, consider using furrow 
dikes (small dams repeated down furrows) to retain applied water 
close to point of application, thereby limiting surface redistribution.  
This can especially be important when not farmed in a circle, or with 
situations with variable, higher slopes in the fields.   



Soil	  infiltra/on	  rates	  can	  vary	  with	  
texture	  and	  structure,	  and	  over	  /me	  
–	  reflect	  current	  soil	  condi/ons	  	  





Soil Depth, Restrictive Layers 
 
The depth to which plant roots can access soil water has 
major potential impacts on irrigation management practices.  
We already described soil water holding capacity (to describe 
“potential” plant available water), but the actual amount that 
plants can access at any given time of the season is 
dependent also on the density and lateral and vertical 
distribution of active roots in the soil profile, the roots capable 
of water uptake.   
 
Different crop species have inherent differences in the degree 
to which rooting depth, density and distribution vary under 
irrigated or rainfed conditions.   The ability to reach the peak, or 
potential greatest extent of root depth and densities can 
also be impacted by soil properties, including physically-
restrictive soil layers (such as hardpan, plowpan or caliche 
layers)  



Identifying Root Restrictive layers, Effective Rooting Depth 
 
Soil Series descriptions from USDA-NRCS have descriptions that can 
help identify likely restrictive layers such as tendency to form 
hardpans, or presence of caliche layers or other potentially root-
restrictive layers in soils.    
At the field level, irrigation managers can estimate effective rooting 
depth, and identify fields or parts of fields with potential rooting 
limitations and restrictive layers by:  
•  Soil sampling (or use of a backhoe) to identify problem soil layers; 
•  Use of soil water content or matric potential sensors, particularly  

when some are installed to deeper depths  
•  Observing localized crop problems evident through water or 

nutrient limitations relative to other fields or areas 
When soil sampling, it is useful to look for the presence of roots to 
verify what you think are the most active (highest density of roots) 
part of root zone, as well as greatest depth of concentrations of roots.  
If you are trenching through a planted or recently-harvested field, take 
advantage of the opportunity to analyze rooting depth and activity.  



Sorghum Root Systems – Root length density 2 soil types 



Soil	  water	  use/changes	  with	  depth	  in	  profile	  &	  irriga0on	  trt	  	  
plan0ng	  to	  post-‐harvest	  period	  –	  clay	  loam	  site	  -‐	  varies	  with	  cul/var	  
(Hutmacher,	  et	  al	  –	  forage	  sorghum	  –	  2014)	  
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Stored soil 
water changes 
(inches per 2 
feet portions of 
soil profile) 

Can also look at soil 
water extraction patterns 
to estimate where roots 
most active in water 
uptake are located 
 



Shallow Groundwater 
and Use by Crops  
Under circumstances where 
groundwater (GW) is shallow 
enough and GW quality is good 
enough, a portion of crop water 
needs can be met through 
plant uptake from GW. The 
fraction of total crop water use 
met by GW varies with:  
Ø  Crop, potential rooting depth 
Ø  Soil type (texture, structure), 

presence of restrictive 
layers 

Ø  GW depth over time, and 
variation in growing season 

Ø  Irrigation and drainage 
mgmt during growing 
season 

Ø  GW salinity during growing 
season and crop salinity 
tolerance  



Drip	  
What factors Most Affect Upward Flow From GW?  
 
1. The distance between the water table depth and the deepest 
part of the crop root system 
2. Soil Type and related characteristics that influence distances 
of water movement 

a.  Coarse textured – roots need to be closer to GW table 
b.  Medium and fine – water will move greater distance in 

network of smaller pores  
c.  Heavy clays – intermediate 

3. Soil hydraulic conductivity, which is a function of:  
a.  Soil moisture percent 
b.  Driving force (potential) to move water (affected by 

distance, upper soil evapotranspiration rates 
*example #1:  if the distance between deeper roots and GW is 

smaller, and the root zone is relatively dry, upward flow rates 
will be larger than with > distances    



Drip	  
What factors Most Affect Plant Use of Water From GW?  
 
1. Rooting Patterns of the crop (timing of development of 
deeper roots, depth of root exploration, root density) 
2. If the GW is saline or degraded in quality, the salt or trace 
element tolerance of the crop species is very important. 
3. Variability in depth to GW during growing season.  
4. Grismer (2015) commented that the work of Ayars et al 
(2008) in alfalfa and others suggests that if crop species have 
even mild salt tolerance, after the establishment year, 
perennial crops should have potential for meeting more of their 
total water use from shallow GW that with shorter growing 
season annuals.  The reasoning is that the perennials should 
by then have a better developed root system capable of 
utilizing GW a greater portion of the year.    



Though salinity is more of a chemical characteristic of soil 
rather than a physical property, salinity in western U.S. soils 
and in irrigation water supplies will remain a significant concern 
going forward, particulary when degraded (saline) irrigation 
water supplies are used.  
 
Although there is information for some crops regarding  
interactions between deficit irrigation and salinity stress, there 
remain some limits to our understanding of best management 
practices to deal with salinity and trace element toxicity issues, 
particularly for some crops.  
•    



SDI	  Alfalfa	  –	  Imperial	  
Salt	  accumula0on	  issues	  –	  94	  vs	  95	  

40	  inch	  drip	  –	  soil	  Ece	  (dS/m)	  at	  
horizontal	  distance	  from	  lateral	  

Furrow	  plots	  –	  soil	  Ece	  (dS/m)	  at	  
horizontal	  distance	  from	  lateral	  



WAYS	  OF	  DEALING	  WITH	  PROBLEM	  AREAS	  OF	  FIELDS	  
	  (long-‐term	  and	  short-‐term,	  under	  irrigated	  condi8ons)	  

Ques8on	  …	  How	  do	  you	  deal	  with	  variable	  soils?	  	  	  Do	  you	  
manage	  for	  the	  majority	  field	  condi8ons	  or	  specifically	  manage	  
problem	  areas	  (salinity,	  root	  depth	  restric8ons,	  compac8on)	  
that	  affect	  produc8vity?	  	  
• Ideally,	  invest	  in	  equipment,	  prac0ces	  or	  material	  applica0ons	  
that	  improve	  the	  situa0on	  and	  limit	  problem	  areas	  (precision	  
technologies)	  
• Under	  some	  condi0ons	  (if	  short	  on	  funds,	  irriga0on	  water)	  may	  
be	  to	  focus	  on	  produc0ve	  areas,	  leave	  problems	  areas	  out	  in	  the	  
short-‐term	  
• On	  small	  scale,	  perhaps	  try	  other	  crop	  species	  more	  tolerant	  of	  
compacted	  layers,	  salinity	  so	  some	  produc0on	  and	  perhaps	  some	  
reclama0on	  work	  can	  con0nue.	  



Irrigation systems – soil factors influencing 
design and management decisions 

 



Reviewed	  here	  that	  the	  
choice	  of	  irriga/on	  system	  
and	  design/mgmt	  can	  be	  	  
impacted	  by	  prevailing	  SOIL	  
CONDITIONS	  in	  the	  field.	  	  
However,	  capital	  and	  
opera/ng	  costs,	  availability	  
of	  labor,	  pressure	  to	  reduce	  
water	  use	  due	  to	  cost	  or	  
availability	  of	  water	  also	  are	  
important.	  
Can	  fine	  tune	  and	  improve	  
efficiencies	  of	  each	  in	  
various	  ways	  (op/ons	  
include	  shorten	  run	  lengths	  
with	  furrow,	  use	  drops	  and	  
change	  nozzling	  or	  use	  
furrow	  dikes	  with	  pivots.	  



Border	  check	  irriga=on:	  	  
•  Many	  fields	  already	  set	  up	  for	  this	  

type	  of	  irriga/on,	  including	  slope	  
maintenance	  prac/ces,	  plumbing	  	  

•  Characterized	  by	  heavy	  influences	  of	  
soil	  type,	  infiltra/on	  characteris/cs	  
on	  applica/on	  uniformity	  

•  Best	  suited	  to,	  most	  efficient,	  best	  DU	  
typically	  on	  finer	  textured	  soils	  (lake	  
boXom,	  low-‐med	  infiltra/on	  rate)	  
which	  can	  also	  be	  prone	  to	  anoxia	  
issues	  and	  related	  impacts	  on	  crops	  

•  Minimum	  applica/on	  amount	  
strongly	  dependent	  on	  soil	  proper/es	  
and	  length	  of	  field	  runs,	  water	  
delivery	  rates	  

•  In	  many	  situa/ons,	  low	  DU	  can	  
increase	  total	  water	  used,	  poten/al	  
for	  leaching	  losses	  below	  root	  zone	  	  



Furrow	  irriga=on:	  	  
• Many	  fields	  already	  set	  up	  for	  this	  type	  of	  
irriga/on,	  including	  ini/al	  grading	  &	  touch-‐up	  
work	  for	  slope	  maintenance,	  and	  specialized	  
plumbing	  components	  	  
• Tends	  to	  have	  high	  labor	  requirement	  
• Characterized	  by	  heavy	  influences	  of	  soil	  type,	  
infiltra/on	  characteris/cs	  on	  applica/on	  
uniformity	  
• Minimum	  applica/on	  amount	  is	  strongly	  
dependent	  on	  soil	  proper/es	  and	  length	  of	  field	  
runs,	  water	  delivery	  rates	  
• Low	  DU	  can	  increase	  total	  water	  used,	  &	  
poten/al	  for	  leaching	  losses	  	  
• Can	  use	  torpedoes,	  compact	  the	  furrow	  
boXoms,	  or	  vary	  water	  applica/on	  rates	  (surge)	  
to	  improve	  applica/on	  uniformity	  –	  with	  varying	  
degrees	  of	  success	  



Sprinkler	  	  irriga=on	  (hand	  move	  and	  
mobile	  systems	  such	  as	  side	  roll,	  pivots	  
and	  linear	  move	  sprinklers):	  	  
• properly	  designed	  can	  have	  much	  beXer	  water	  
applica/on	  uniformity	  	  
• High	  level	  of	  control	  over	  amount	  per	  irriga/on	  
and	  /ming	  of	  applica/on,	  so	  suited	  to	  wide	  
range	  of	  deficit	  irriga/on	  
• Well	  suited	  to	  fer/ga/on	  (chemical	  fert)	  
• Uniformity	  of	  applica/ons	  affected	  by	  dri]	  
issues,	  can	  get	  surface	  water	  re-‐distribu/on	  
when	  applica/on	  rates	  >	  soil	  intake	  	  
• Systems	  can	  be	  expensive	  due	  to	  labor	  (hand	  
move)	  or	  equipment	  (pivots	  &	  linears)	  –	  others	  
such	  as	  side	  roll	  intermediate	  in	  labor	  &	  system	  
costs	  
• Less	  suitable	  for	  high	  salinity	  waters	  if	  plant	  
surfaces	  weXed	  	  (more	  salt	  sensi/ve	  species)	  
• Some	  limits	  on	  use	  of	  systems	  for	  high	  solids	  
content	  water	  (ie.	  Lagoon	  water	  applica/ons)	  



Drip	  irriga=on	  (various	  types,	  
placement	  and	  durability):	  	  
•  properly	  designed	  can	  have	  very	  good	  	  water	  

applica/on	  uniformity	  	  
•  High	  level	  of	  control	  over	  amount	  per	  

irriga/on	  and	  /ming	  of	  applica/on	  
•  Well	  suited	  to	  fer/ga/on	  (chemical	  fert)	  
•  Uniformity	  of	  applica/ons	  can	  be	  affected	  by	  

design	  and	  plugging	  issues,	  so	  good	  design	  
work	  &	  good	  maintenance	  vital	  

•  Suscep/ble	  to	  rodent,	  mechanical	  damage	  	  
•  Systems	  can	  be	  expensive	  for	  both	  

installa/on	  &	  maintenance	  -‐	  labor	  and	  
materials	  (unforgiving	  of	  poor	  maintenance)	  

•  Surface	  drip	  has	  poten/al	  water	  
redistribu/on	  issues	  if	  surface	  soils	  have	  low	  
infiltra/on	  rates	  

•  Need	  to	  be	  aware	  of	  different	  	  salt	  build-‐up	  
zones	  if	  high	  salinity	  waters	  used	  	  

•  Some	  limits/technical	  difficul/es	  with	  use	  of	  
high	  solids	  content	  water	  (ie.	  Lagoon	  water)	  



Reviewed	  here	  that	  the	  
choice	  of	  irriga/on	  system	  
and	  design/mgmt	  can	  be	  	  
impacted	  by	  prevailing	  SOIL	  
CONDITIONS	  in	  the	  field.	  	  
However,	  capital	  and	  
opera/ng	  costs,	  availability	  
of	  labor,	  pressure	  to	  reduce	  
water	  use	  due	  to	  cost	  or	  
availability	  of	  water	  also	  are	  
important.	  
Can	  fine	  tune	  and	  improve	  
efficiencies	  of	  each	  in	  
various	  ways	  (op/ons	  
include	  shorten	  run	  lengths	  
with	  furrow,	  use	  drops	  and	  
change	  nozzling	  or	  use	  
furrow	  dikes	  with	  pivots.	  



Thank you 



Improvements	  in	  efficient	  and	  cost-‐effec8ve	  use	  of	  

irriga8on	  water	  can	  include	  several	  	  approaches:	  	  

(1)	  fine-‐tuning	  and	  improving	  management	  of	  your	  
existing	  irrigation	  method	  /	  system	  	  

(2)	  making	  changes	  in	  the	  irrigation	  system	  used	  	  
	   	   	  Which	  to	  consider	  ?	  



Drip	  



Farm Equipment Operations / 
cultivation, harvest 	  

Natural Processes – 
Environment	  

Management and Tillage 
Choices 	  

Physical stress on soil structure – 
tillage / cultivation  
(reduces aggregate stability & 
structure)	  

Wetting and drying 
cycles or freeze and thaw 
cycles 	  

Cover crops can impact 
upper soil organic matter, 
root systems, other organism 
communities (can increase 
aggregate stability)	  

Physical stress – compaction due 
to heavy equipment or poor 
decisions on timing of cultural 
practices (such as during wet soil 
conditions) Bulk density can be 
an indicator of compaction, but 
differences also naturally exist 
among soil texture classes.  
(typically, compaction reduces 
aggregate stability & structure)	  

Root growth and 
decomposition / channels 
associated with roots  
(can increase aggregate 
stability) 	  

Organic matter amendments, 
additions, residue 
management (can increase 
aggregate stability) 	  

Management and Environmental Factors affecting structure 



Examples	  –	  changes	  in	  prac/ces	  recognizing	  soil	  intake	  
characteris/cs	  and	  poten/al	  for	  runoff	  
Border	  check	  irriga=on	  	  



B. Hanson et al., Reducing Runoff from 
Irrigated Lands:  
Tailwater Return Systems, ANR publication 
8225, at 
http://anrcatalog.ucdavis.edu/
SoilWaterIrrigation/8225.aspx  

Effect of reducing the irrigation water 
cutoff time on surface runoff. The check 
inflow rate was 950 gallons per minute. 
The time required for the water flowing 
across the field to reach the end of the 
field was 650 minutes. For the cutoff time 
of 600 minutes which was smaller than 
the time to reach the end of the field, 
surface runoff still occurred due to the 
amount of water ponded on the soil 
surface (Hanson, et al) 


