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Outline

1. Integrated weed management, and the role 
of soil

2. Soil assessment: review of soil 
characteristics, and how to evaluate them

3. Weed biology; weeds as indicators of soil 
characteristics/problems

4. Soil management techniques
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Reminder: we routinely damage our soils…

1. Integrated weed management, and the role 
of soil

2. Soil assessment: review of soil 
characteristics, and how to evaluate them

3. Weed biology; weeds as indicators of soil 
characteristics/problems

4. Soil management techniques
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useful (?) ideas

• weed management is about prevention!

• first manage the soil – then manage the weeds

• soil parameters: (1) water: too much (waterlogging)
(revealed too little 
by weed un-evenly applied
species!) (2) compaction and poor structure

(3) nutrients 

• no guarantees… but less conflict than glyphosate 



Soil:
stuff + 
space + 
time

air
water
mineral
organic

 stuff  | space 



water: 

not enough… too much

air
water
solids



soil texture: avoid creating interfaces

gravel in the bottom of pit = waterlogged soil



soil texture: beware interfaces with potting mix

potting mix is not 
soil…
drains fast
can stay dry 

even if 
surrounding soil 
is wet



soil texture: check the drainage situation

test: 
1 dig hole; 
2 fill with water; 
3 let drain, 
4 then refill and 
monitor 

Less than ¼ 
in/hr – potential 
problem

Over 4 in/hr –
sandpit!



soil color: grey? 
Think waterlogging!

test: 
1 dig hole; 
2 fill with water; 
3 let drain, 
4 then refill and 
monitor 

Less than ½ 
in/hr – potential 
problem

Over 4 in/hr –
sandpit!



texture & 
water movement 
remedies

~ avoid creating interfaces

~ break up interfaces where possible

~ add organic matter (and wait…)

~ grade up (mound up) tree planting sites

~ install under-drains



Volume space

solids

space: 

not enough (compaction)



diagnosing compaction



diagnosing compaction



Compaction - solutions

prevention: at all costs! 

equipment control, load-spreading

keep equipment off of saturated soil!

repair: focus on reducing bulk density

1) tilling/cultivation

2) de-compaction with air

3) mechanical de-compaction 

4) mulch + patience



working with soil labs…

sampling: in more than one spot! (try ten!)

separately in each “suspect” area

around a happy tree, for comparison!

lab order: check the right boxes!

✓ salinity ✓ organic matter %

✓ NPK + micronutrients (if suspect)

✓ pH (if separate; usually included)

✓ SAR or ESP (if worried about sodicity) 

lab results: look for things way out of range!



pH (acidity)



pH remedies

~ pH differences of <0.5 can 
be unimportant

~ add organic matter (& wait) 

~ check for free lime in soil

~ can use sulfur to lower pH, 
but often simpler to use 
specific fertilizers (chelates 
or foliars)

~ don’t allow accidental soil 
degradation (C&D debris!)
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salinity



salinity



salinity remedies

~ prevent it!  It doesn’t happen overnight, so 
monitor, and take action, especially with RW

~ add organic matter (& wait) 

~ flush, aka “leach” (common in production ag.)

~ for sodicity only: use gypsum

~ careful with imported “fill” soils
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organic matter – aim for 3-5% (?)

~ in order: mulch, compost, patience

~ compost/mulch NOT the same as soil 
organic matter

~ don’t go overboard: unusually high % of OM 
may cause settling, or even hydrophobicity (we 
are not creating a potting mix here!)

~ again: patience
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Finally…
NPK

plant symptoms 
vs.
nutrient mobility



Soil Wrap-up

Check on-site: Lab tests 

soil “size” (root A,V) pH

drainage salinity (eCe)

hardpan layer organic matter (%)

texture & interfaces N, P, K, + others

compaction 



Soil sampling for testing

1. Perform a comprehensive site assessment

2. List what you (now) know about the site

3. List what specifically you want the lab to tell you

4. Consider again whether something other than the 

“lab results” might explain the problem!

5. Take a good sample! “good” = representative

6. Document your sample, and label it



Soil testing: what to do

Call the lab if you are unsure about 

something!

“Standard packages” of tests are not always useful

Use a Western-US lab analysis methods 

suitable for alkaline soils

Use the same lab over time easier to interpret changes



summary: 
Kim Coder’s 
list



summary: Bryant Scharenbroch’s list
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John says: consider the history of your site!

Why does it look like this…



Also: know the weed species! (their “strategy”)

…is it a “strongman?” …a “quick grifter”? … a “survivor?”



And now, weeds……

http://ipm.ucanr.edu/PMG/weeds_intro.html



Weeds that indicate soil problems (“John’s List”)

Problem: 

Soil Compaction

Weed:

Prostrate

Knotweed 

Polygonum 

arenastrum



Common (Prostrate) knotweed

• Summer annual (can persist).  Reproduces by seed.  
One of the first summer annuals to germinate.  

• Knotweed is easily pulled and chemicals usually are 
not needed.  

• Compaction of soil should be corrected.  Aeration will 
help.  
Soil amendments 
such as gypsum 
may help in 
clay soils



Common (Prostrate) knotweed (senescing)



Weeds that indicate soil problems (“John’s List”)

Problem: 

Un-even 

irrigation;

wet then dry

Weed:

Broadleaf

plantain

Plantago major



Broadleaf plantain

• Rosette-forming perennial. Reproduces by seed. 

• Short, thick taproot. Germinates best in wet areas, but 
after establishment can tolerate very dry conditions.  
Sign of irregular irrigation.  

• Check sprinklers for consistency.  Check pipes for 
leaks.   



Weeds that indicate soil problems (“John’s List”)

Problem: 

Moist site

that  dried out…

Weed:

Dallisgrass

Paspalum dilatatum



Dallisgrass

• Coarse textured perennial producing spreading clumps.  
• Reproduces by seed; once established, the clumps expand by 

short rhizomes (that look like insect grubs!).  
• Well adapted to close, frequent mowing. Likes moist areas, but 

can then persist when soil dries out (and lawn dies back)
• Once established, 

control by digging 
or chemical 
treatment.  



Weeds that indicate soil problems (“John’s List”)

Problem: 

low-input turf

(no nitrogen)

Weed:

White clover

Trifolium

repens



White clover

• Perennial; Reproduction is by seed and stolon
• Seed coats are very hard, ensuring extended dormancy
• Grows best in areas of low Nitrogen
• Can regrow faster than turf, giving area ‘lumpy’ appearance 



Weeds that indicate soil problems (“John’s List”)

Problem: 

compacted 

soil

Weed:

Goosegrass

Eleusine

indica



Goosegrass

• Annual;
• Low rosette, mat forming, stems compressed. Appears as silvery, 

pale green clump. 
• Normally found in compacted areas or areas of heavy wear.



Weeds that indicate soil problems (“John’s List”)

Problem: 

wet soil

Weed:

Tall 

flatsedge

Cyperus

eragrostis



Tall flatsedge

• Erect perennial to about 1 meter tall. Short thick rhizome
• Spreads by rhizome and seed. 
• Typically inhabits shallow water to moist soils- grows best on 

fertile soil. 
• Similar to 

yellow nutsedge, 
but NO nutlets 
(tubers)!

• in really damp
places –
check your
irrigation and
drainage!



Weeds that indicate soil problems (“John’s List”)

Problem: 

compacted

soil + close

mowing

Weed:

Annual

bluegrass

Poa annua



Annual bluegrass

• Winter Annual to Perennial
• Grows best in cool, moist weather
• Adapted to 

close mowing
• Adapted to 

Compacted soil 
– low oxygen

• Does Well in 
High Nitrogen

• Produces 
lots of seed 
throughout



Weeds that indicate soil problems (“John’s List”)

Problem: 

dry site + 

low mowing

Weed:

Bermudagrass

Cynodon

dacytlon



Bermudagrass

• Perennial.  Reproduces by 
stolon or rhizome, less by seed.

• Does whatever it wants
• Outcompetes everything else 

when you mow it low
• Drought-tolerant; 

dormant in low temperatures.  
• Cultural control.  

Clean mower 
before moving 
into uncontaminated area.  
Mow cool-season turf 
at 2-3 inches high



Weeds that indicate soil problems (“John’s List”)

Problem: 

Wet soil

+

neglected

Weed:

Buttercup

Ranunculus

muricatus



Roughseed buttercup

• Winter or summer annual, biennial or short-lived perennial.
• Reproduces by seed in fall or spring
• Often inhabits moist or seasonally wet places
• Shallow roots, 

needs moisture 
to establish

• No taproot –
cluster of 
slender fibrous 
roots from a 
short stem base

• Mechanical 
control



Weeds that indicate soil problems (“John’s List”)

Problem: 

over-

fertilization

Weed:

Common 

chickweed

Stellaria

media



Common chickweed

• Winter annual; may become perennial in cool moist areas
• 1 or 2 generations can be produced each year
• Germination is usually early spring and late summer; in shady 

moist areas germination can be continuous
• Does well under close, frequent mowing regime 



Weeds that indicate soil problems (“John’s List”)

Problem: 

compacted,

dry soil

Weed:

Spotted

spurge

Euphorbia

maculata



Spotted spurge

• Prostrate mat-forming summer annual
• Seeds can be produced in as little as 4 weeks; can produce 1000’s 

of seeds – can remain dormant, but NEED LIGHT to germinate
• Can grow in drought prone or compacted soils
• Control: 

mulch! 



Recap

1. Many weeds are indicative of soil moisture 
status…

2. …or soil compaction…

3. …or soil nitrogen or pH level

 Review John’s lists!

4. Soil management techniques
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Soil management for weeds

1. Correct soil problems (compaction, drought, 
flooding, over/under fertilization)

2. Don’t bring in new weeds! (free dirt!)

2. Solarize
http://ipm.ucanr.edu/TOOLS/TURF/SITEPREP/soilsolar
.html

3. Mulch (weed seeds need light!)
http://ipm.ucanr.edu/PMG/GARDEN/ENVIRON/mulche
s.html

4. Water/Germinate  Flame/scuffle  Plant
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http://ipm.ucanr.edu/TOOLS/TURF/SITEPREP/soilsolar.html
http://ipm.ucanr.edu/PMG/GARDEN/ENVIRON/mulches.html


Weeds PestNote

http://ipm.ucanr.edu/PMG/PESTNOTES/pn744
1.html
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http://ipm.ucanr.edu/PMG/PESTNOTES/pn7441.html


Cheryl says:  beware common turf problems

• Too much traffic – soil compaction 

• Improper lawn species selection 

• Too much shade 

• Unfavorable soil conditions – moisture, pH

• Poor lawn management techniques

• mowing too high or low



John’s lists…



Weeds Growing in Drought Prone  or Dry Sites

• Prostrate Spurge
• Black Medic
• Yellow Woodsorrel

(Oxalis)
• Goosegrass
• Prostrate Knotweed
• Birdsfoot Trefoil
• Bermudagrass 

• Cinquefoil
• Yarrow
• Red sorrel
• Speedwell 
• Mustard
• Sandbur
• Nettle
• Pigweed



Weeds Growing on Wet Sites

• Annual Sedge

• Annual Bluegrass

• Pearlwort

• Liverwort

• Rushes

• Horsetail

• Lady's-thumb

• Silvery cinquefoil

• Curly dock

• Sheep sorrel

• Plantain 

• Common chickweed

• Crabgrass

• Goosegrass

• Ground ivy

• Mouse-ear chickweed

• Violets

• Yellow nutsedge

• Spotted spurge

• Chickweed

• Creeping buttercup 

• Mosses



Weeds Growing on Soils

• Mustard 

• Cress

• Nettle

• Wild garlic (Allium 
vineale) 

• Creeping buttercup

• Mouse-ear chickweed

• Annual Bluegrass

• Annual Sedge

• Broadleaf Plantain

• Prostrate Knotweed

• Prostrate Spurge

• Goosegrass

• Chickweed

• dandelion

• broadleaf dock



Weeds and Fertility Level – in Ag or Turf Settings
High fertility (Nitrogen)

Luxuriant users

• Annual Bluegrass
• Chickweed
• Ryegrass
• Chicory 
• Pigweeds 
• Purslane
• Dandelion 
• Lamb'squarters

• Velvetleaf 
• Queen Anne's lace 
• Bentgrass
• Henblt
• Yellow woodsorrel (oxalis) –

high P!
• Crabgrass – high P!
• Mallow 



Weeds and Fertility Level
Low fertility

• Birdsfoot Trefoil

• Black Medic

• Common  yarrow 

• Queen Anne's lace 

• Mullein

• White clover

• Fennel 

• Thistle

• Dandelion

• Plantains

• Red sorrel



Weeds Associated with 
Soil pH Problems

Acid soil 
• Sorrel
• Sow thistle
• Prostrate knotweed 
• Lady's-thumb
• Wild strawberries
• Plantain 
• Rough cinquefoil
• Silvery cinquefoil
• Knapweeds 
• Bentgrasses

Alkaline  Soil
• Field peppergrass
• Goosefoot
• True chamomile
• Queen Anne's lace
• Chickweed
• Spotted spurge
• Chicory 



Urban Ecology and 
Natural Resources: 
Introduction

Igor Laćan
ilacan@ucanr.edu

Igor Laćan
ilacan@ucanr.edu

Thank you!
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