
PLANTING  

ADVENTITIOUS  

ROOTING  PLANTS    

BY  MACHINE  AND  

HAND  

 (PROSPECT  CLASS) 



Now thatôs a 

crib!  



U.S ARMY CORPS OF ENGINEERS - Woven willow mattress, 

Missouri River, circa 1925-30, note brush layering up bank 



BIOENGINEERING  IS  

YOU  GIVING  

MOTHER  NATURE  A  

JUMP  START  ON  

STABILIZING  YOUR  

PROJECT!!  



BIOENGINEERING  
WHAT  ARE  YOU  TRYING  TO  DO? -FUNCTION -BASED  DESIGN! 
 
ÅPROBLEMS:  For  rills & gullies from overland flow, strong & dense  
     rooted ground covers or grasses might function well. 

 
ÅUse pioneer species that will stabilize the bank & evolve into a climax forest?   

 
ÅPlant specific plants for use by specific fauna? Plants for insect production?  

 
ÅDo you need an understory, mid-story & overstory? Will the overstory 

shade out the understory? 
 

ÅDo you need no mid-story for woodpecker flyways? 
 

ÅVegetative roughness or living dikes to reduce flow velocities & catch 
sediment? 
 

ÅDo you need shade & canopy over the stream?  Microhabitats? 
 
ÅTall veg & canopy to keep cool moist air over the stream?  

 
ÅFlood concerns?  Use herbaceous plants!?!? 



VEGETATION   

CAN   

HOLD  YOUR   

WORLD   

TOGETHER !!!  



Conceptually, LIST  PLANT  CHARACTERISTICS  

NEEDED (not a specific plant) to satisfy performance goals 



Whatôs the effective root depth?? 



Bioengineering Planting Considerations 
ÅFirst look up, then look down, (up to analyze for amount of light and 

overhead power lines, down for suitable soil & pipeline right-of-ways), then 
look around for exotic plant competition, and where (or if) the plants of 
choice are growing naturally.  Plants on opposite banks might grow in 
different elevation bands.  If plants are not found naturally, why? 

ÅPlant materials can be obtained through commercial growers, NRCS plant 
material centers, grown in-house, or harvested from the wild. 

ÅHarden-off rooted-stock plants (place outside greenhouse) before planting. 

ÅHarvested cuttings should be kept moist and out of direct sunlight.   

ÅSome cuttings benefit from soaking (up to 31 days for Black Willow).  
Water that plants are soaked in should be fresh. 

ÅVery important to have good soil-to-stem contact, this must be carefully 
specified in contracts 

ÅPlantings need to be closely monitored for insect infestation and mortality, 
some replanting can be expected during the second growing season. 

Å Is irrigation needed?  Weed control? Browsing control? 



Consider 

the effects 

of canopy 

and shade 

Picture from Dave Derrick 



How Vegetative Treatments Stabilize Banks 

ÅFoliage slows floodwaters on and near the eroding bank. 

ÅRoot network helps to bind soil together. 

ÅTrunks and stems can trap debris and upslope failed 
material. 

ÅVegetation removes soil moisture through transpiration. 

ÅLarger branches/trunks planted deep can sometimes  
mechanically stabilize soil, and could possibly pin shallow 
failure faults. 

ÅCan induce sedimentation. 

ÅMost importantly, the resulting stable bank allows for the 
establishment of volunteer plant growth and subsequent 
vegetative succession. 





Adventitious  Rooting  Material  

Planting Considerations 

ÅShould be harvested & planted when dormant 

ÅIF PLANTED DURING THE NON -
DORMANT  

ÅOr refrigerated at 28 degrees (wrapped in 
plastic so material will not dry out and boxed 
in waxed cardboard boxes) and kept frozen 
until planted 

ÅOr soaked for 10 days if harvested & planted 
when not dormant (expect about 25% to live) 



Harvesting  Pole-

sized  Adventitious 

Rooting  Material 



Matt Horvat with safety glasses & ear plugs cutting willows with chainsaw 

CONSTRUCTION-TOLEDO OHIO PROJECTS.  PIX BY KRIS PATTERSON 8 -2008 



Teen volunteers cutting branches & leaves from poles   

CONSTRUCTION-TOLEDO OHIO PROJECTS.  PIX BY KRIS PATTERSON 8 -2008 



Use stout twine to bind a set number of poles into a manageable 

bundle.  Twine should be looped & tied at one end, then looped 

& tied at the opposite end, thus providing a carrying handle 

CONSTRUCTION-TOLEDO OHIO PROJECTS.  PIX BY KRIS PATTERSON 8 -2008 



Soaking willow, half out of water, half of the pole should be submerged with 

butt ends underwater.  Research by Dr. Doug Shields showed that soaking 

Black Willow 10 days will increase root production by 2,600%, 100% flushed 

out, & twice as many survived.  Fence is to protect from beaver browse. 

CONSTRUCTION-TOLEDO OHIO PROJECTS.  PIX BY JOHN  MCCULLAH  2010  



O
n

o
n

d
a

g
a

 C
re

e
k
 @

 N
ic

h
o

l 
R

o
a

d
 B

ri
d

g
e

, 

L
a

F
a

y
e

tt
e

, 
N

Y
 ï

 p
ro

je
c
t 

p
la

n
te

d
 5

-1
5-

2
0

0
7 

TWO-STAGE  

SLIT  

TRENCH  

TECHNIQUE  
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bank.  Pix by Derrick 



Stream was straightened &  

stacked stone walls built along the 

red lines, all without a permit!!  



Some stone was removed from the walls, then trenches 

dug, (brown lines), live poles placed in the trenchs, 

then stone added to provide a ñfunnelò effect to 

prevent the stream from flanking the project & 

bridge. 
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Rubber tired 

backhoe digs 

4-5 ft deep 

trench with a 

narrow 

bucket.   

Pix by Bill 

Frederick 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Water table 

Dig the trench down 

into the permanent 

water table} 

Spoil 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

The capillary (Vadose) 

zone  {moist area above 

the water table} is shown 

in pink.  

Water table 

Butt ends of willows 

need to be in the vadose 

zone. 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Take the last scoop of soil 

dug from the trench & place 

it back into the trench (soft 

Material to place butt ends 

of poles into. 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Place willows & other 

water-loving species into 

loose soil at bottom of 

trench.  They are then less 

likely to fall over when 

trench is backfilled. 
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Many hands get things 

done quickly, 2,740 

plants planted in about 6 

hours.  Pix by Derrick 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Partially backfill the 

trench. 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Plant other species 

that require less 

water than the 

willow.  In this case 

Sycamore & Red 

Osier Dogwood 
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Partially 

backfill, then 

plant species 

that require less 

water (Red 

Osier Dogwood 

& Sycamore).  

Pix by Derrick 



TWO-STAGE  SLIT  TRENCH TECHNIQUE  

Completely 

backfill trench & 

water plants in 

DONE 
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PLANT  PLANTS  

ON  A  GRID 

 (PERPENDICULAR  &  

PARALLEL  TO  THE  DIRECTION  

OF  HIGH  FLOW)  



Black Willow, 

Streamco 

Willow, Red 

Osier Dogwood 

& Sycamore 

were planted 

using the Slit 

Trench 

bioengineering 

method.           

40 RPM 

container plants 

(7 species of 

trees & shrubs) 

were planted in 

the green oval 

areas.   

Plantings 

form a grid 

to flow.  No 

matter how 

water flows 

through the 

project, it 

encounters 

rows of 

vegetation 

(Living 

Dikes) 
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Slit Trenches on the grid 

pattern.  Pix by Derrick 
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LETôS  SEE  

HOW  IT  

GROWS 
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8:00am.  Pix by Derrick 
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AFTER 5-15-2007  Noon.  

Pix by Derrick 
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Aug 3, 2007  Less than 3 months after installation.  

Looking US at right bank floodplain.  Pix by Mark Schaub 
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 July 10, 2008. {middle of second growing season} Looking at Slit 

Brush Layering (left bank).  Pix by Derrick 
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 July 10, 2008. {middle of second growing season} Right overbank 

lush growth, average height is 7 to 9 ft tall.  Pix by Derrick 



  2 YEARS & 1 MONTH 

LATER -Mark with 10 -14 

ft tall willow.  

 2 YEARS & 1 MONTH LATER -Onondaga Cr.@ Nichol Rd Bridge-DERRICK 6 -18-09 



3  YEARS  AFTER  

PROJECT  

COMPLETION  

Photos by Derrick 

 JULY 21,  2010 

 2 YEARS & 1 MONTH LATER -Onondaga Cr.@ Nichol Rd Bridge-DERRICK 6 -18-09 



3  YEARS  LATER-Looking US @ robust floodplain bench growth 

 3 YEARS LATER-Onondaga Cr.@ Nichol Rd Bridge-DERRICK 7 -21-2010 



3  YEARS  LATER-Robust streamside growth!!! 

 3 YEARS LATER-Onondaga Cr.@ Nichol Rd Bridge-DERRICK 7 -21-2010 



WHY  WILLOW??  
Willows, dogwoods, alders, & cottonwoods (early 

pioneer species) hold the bank together & provide 

roughness until other slower growing species or the 

seed bank kicks in. 

 

  Willows will not be long-term dominants, they are 

short-term aggressors that stabilize banks quickly 

post-construction. 

 
Paraphrased from Paul Fuhrmann, Ecology & Environment 
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TWO  LAYERS  

OF  ñSLITò 

BRUSH  

LAYERING    



O
n

o
n

d
a

g
a

 C
re

e
k
 @

 N
ic

h
o

l 
R

o
a

d
 B

ri
d

g
e

, 

L
a

F
a

y
e

tt
e

, 
N

Y
 ï

 p
ro

je
c
t 

p
la

n
te

d
 5

-1
5-

2
0

0
7 Two rows of Slit Brush 

Layering located along  

black lines.  Pix by Derrick 
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This is almost a Live Siltation retrofit.  Pix by James Bennett 
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Streamco Willow close to water 

surface.  Pix by Kathy Blaisure 
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completed Slit 

Brush Layering.  

Pix by Bill 

Frederick 
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Looking US at both 

layers of Slit Brush 

Layering.  Pix by 

Bill Frederick  
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 July 10, 2008.  Looking at Slit Brush Layering.  Pix by Derrick 
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 July 10, 2008.  Looking at Slit Brush Layering.  Pix by Derrick 



2  YEARS  &  1  

MONTH  AFTER  

PROJECT  

COMPLETION  

Photos by Derrick 

 JUNE  18,  2009  



  2 YEARS & 1 MONTH LATER -Looking @ left bank Slit Brush 

Layering.  Vegetation is robust & lush & fully functioning.  Red 

Osier Dogwood is dominating the Slit Brush Layering on the bank  

 2 YEARS & 1 MONTH LATER -Onondaga Cr.@ Nichol Rd Bridge-DERRICK 6 -18-09 


