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Matt Horvat with a chainn saw & time on his hands 



Toledo Zoo Teens caarrying cut willow poles



Hard working Toledo Zoo Teenns harvested over 1,000 poles !!



Teen volunteers stripping brranches & leaves from poles  



Using twine to bundle polees into manageable bundles



Great looking cleaned and bbundled poles ready to soak



Bundles in truck ready foor transport to the stream   



Bundles will soak for 10 days in 
Dr. Doug Shields showed that so
production by 2,600% when pla

the Ottawa River.  Research by 
oaking 10 days will increase root 
nted, & 100% of poles will flush



Effects of Pre-Planting
and Survival of Blacand Survival of Blac

by Stephen D. Schaff; S. Reza Pe
Restoration Ecology, Vo

• Black Willow cuttings 1.5 inche
harvested, covered with black w
soaked for 10, 3, and zero days,soaked for 10, 3, and zero days,
moisture regimes

• There was no discernable differ
or 3 da s e cept the root to shooor 3 days except the root to shoo

• For posts subjected to the 10 da
compared to the control (unsoakp (
survived, live shoot biomass inc
increased 32 fold, and number o
and much greater survival was rg

• Research by others on Cottonwo
soaking resulted in flushing, wh

g Soaking on Growth 
ck Willow Cuttingsck Willow Cuttings 
ezeshki & F.Douglas Shields, Jr. 
ol 10, No. 2, pp. 267-274
es diameter by 4 ft long, were 

weed guard material & completely 
, then planted in four different soil, then planted in four different soil 

rence between posts soaked zero 
ot ratio as greater for the 3 daot ratio was greater for the 3 day

ay soaking, 100% flushed, and 
ked) posts:  twice as many ) p y
creased 16 fold, live root biomass 
of live roots increased by 2,600%, 
recorded under drought conditions g
ood poles showed that 10 days of 

hereas non-soaked poles did not!



Live S
(Also Called "Sprigging

Description: Manual vertical insertionp
(branches 18 to 36 inches in length, 
sections of stream banks.  Can eithe
rebar used to poke a hole in the bankp
Can be placed  within "hard" structu

N h i d• No mechanized support nee
• Inexpensive, simple, versat
• No material cost items.
• Two man crew can install uTwo man crew can install u
• Can be planted from on-ban

taking
", Pencils" or "Whips")

n of small sharpened willow cuttings p g
1/2 to 3/4 inch diameter) in the lower 
r be pushed in by hand or pounded in or 
k, with the branch inserted in the hole.  ,
ures (joint planting).

d deded.
tile, and quick!

up to 500 sprigs a dayup to 500 sprigs a day.
nk or canoe.



If a live stakeIf a live stake 
splits, replace p , p
it, it will not ,
growg



Drillin’ & Live Staking, 

Duck Hill, MSDuck Hill, MS

1-19-2003

Live Stakes catching 
sediment just days 
after installation



Live Stakes, at 
th d f ththe end of the 
first growing 

Middlseason, Middle 
Fork 

W hWorsham 
Creek, Duck 

Hill MSHill, MS 
{rural, clay-

d b d 1%sand bed, <1% 
slope, incised, 
t i ht d}straightened}



Joint Planting is the 
same as Live Staking

except it is driven 
through, or better yet, 

integrated into the 
riprap or other armor 
(through the joints or 

interstices of the 
armor material)

Drawing from 
McCullah’s

www.E-SenSS.com



Mini case study: 1 of 6

Willow
B
w poles integrated into riprap boulders 

Branciforte Creek, Santa Cruz, CA



ini case study: 2 of 6

From: www.E-SenSS.com

Weighted toe, designed to 
self-adjust into scour hole

JOINT  PLANTINGS

& JOINT  PLANTING



Mini case study: 3 of 6



After 1 Mini case study: 4 of 6 yr

From McCullah



After 2Mini case study: 6 of 6 2 yrs



Adventitious R
(when trunk or branches are in contac(when trunk or branches are in contac
• Banker’s Willow- Salix x cottetii,   Streamc

Salix nigra,   Pussy Willow- Salix discolor, &
R d O i D d C t l if• Red Osier Dogwood- Cornus stolonifera

• Silky Dogwood- Cornus amomum
• Buttonbush- Cephalanthus occidentalis

S Pl id li• Sycamore- Platanus occidentalis
• Cottonwood- Populus deltoides
• Box Elder- Acer negundo
• Speckled Elder-(bark was scarred)- Alnus ru
• Elderberry- Sambucus Canadensis
• Elm- Ulmus Americana
• Bois d'arc, Mock Orange, Bow Wood, Hed

are Maclura pomifera.
• River Birch- (Betula nigra)
• Black Locust- (Robinia psedoacacia) 
• Northern Catalpa- (Catalpa speciosa)

Rooting Plants
ct with soil the plant will sprout roots)ct with soil the plant will sprout roots)
co Willow- Salix purpurea,   Black Willow-
& Crack,  Autumn etc.

ugosa

dge Apple, Horse Apple, Osage Orange- all 

Anyone know of anyAnyone know of any 
others???



BioengineerinBioengineerin
Strategy Wgy
Nichols Ro
Onondaga
A completed pr

“tweaking” and vtweaking  and v
was removed the w

placement & plap p
Tuesday M

ng & “Funnel”ng & Funnel  
Workshop @ p @

oad Bridge, 
a Creek, NY
roject needed some 
veg. Top bank stoneveg.  Top bank stone 
week before.  All stone 
anting occurred on g

May 15, 2007.
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TWO-STAGE  SLIT  T

Spoil

Sketches by Derrick

RENCH TECHNIQUE

Dig the trench down 
into the capillary 

(vadose) zone {moist 
b tharea above the 

permanent water table}

Mini-Case study: 1 of 16
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R bb ti dRubber tired 
backhoe digs g

4-5 ft deep 
t h ithtrench with a 

narrownarrow 
bucket. Pix 

by Bill 
FrederickFrederick

Mini-Case study: 2 of 16



TWO-STAGE  SLIT  T

Water table

RENCH TECHNIQUE

Mini-Case study: 3 of 16



TWO-STAGE  SLIT  T

Water table

RENCH TECHNIQUE

Vadose zone {moist area} 
is shown in pink

Mini-Case study: 4 of 16



TWO-STAGE  SLIT  TRENCH TECHNIQUE

Take the last scoop of soilTake the last scoop of soil 
dug from the trench & place 

it back into the trench.

Mini-Case study: 5 of 16
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Rubber 
tired 

backhoe 
digs 

trenchtrench 
(narrow 
bucket).bucket).  
Pix by 

Derrick

Mini-Case study: 6 of 16



TWO-STAGE  SLIT  TRENCH TECHNIQUE

Place willows & other 
t l i i i twater-loving species into 

loose soil at bottom of 
trench. They are then lesstrench.  They are then less 

likely to fall over when 
trench is backfilled.

Mini-Case study: 7 of 16
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ni-Case study: 8 of 16

Slit Trench 
dug with 

rubber-tiredrubber tired 
backhoe with 

a narrow 
bucket.  

Streamco 
willow placedwillow placed 
in trench.  Pix

by Derrick



TWO-STAGE  SLIT  TRENCH TECHNIQUE

Partially backfill the 
trench.

Mini-Case study: 9 of 16
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O
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Pix by Derrick

Mini-Case study: 10 of 16



TWO-STAGE  SLIT  TRENCH TECHNIQUE

Plant other species thatPlant other species that 
require less water than 
the willow.  In this case 
Sycamore & Red Osier 

Dogwood

Mini-Case study: 11 of 16
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Mini-Case study: 12 of 16
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ngs done quickly, 2,740 plants planted
hat’s why they call it a workshop.  Pix

by Derrickby Derrick



TWO-STAGE  SLIT  T

DONE

RENCH TECHNIQUE

Completely backfill 
trench & watertrench & water 

plants in

Mini-Case study: 13 of 16



id
ge

, 
-2

00
7 Backfill using either th

oa
d 

B
ri

d 
5-

15
-

ch
ol

 R
o

pl
an

te
@

 N
ic

pr
oj

ec
t 

C
re

ek
 

N
Y

 –
p

nd
ag

a 
ay

et
te

, N
O

no
L

aF
a

e bulldozier…..Pix by Derrick

Mini-Case study: 14 of 16



id
ge

, 
-2

00
7 Or the backho

oa
d 

B
ri

d 
5-

15
-

ch
ol

 R
o

pl
an

te
@

 N
ic

pr
oj

ec
t 

C
re

ek
 

N
Y

 –
p

nd
ag

a 
ay

et
te

, N
O

no
L

aF
a

e……….  Pix by James Bennett

Mini-Case study: 15 of 16
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Pix by DerrickMini-Case study: 16 of 16
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Digging trenches on a grid.  Nice 
mix of Streamco Willow, Sycamore 

and Red Osier Dogwood inand Red Osier Dogwood in 
foreground.  Pix by Kathy Blaisure
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Slit Trenches on the grid 
pattern Pix by Derrickpattern.  Pix by Derrick
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The RPM  rooted-stock 
plants.  Pix by Derrickp y
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BEFORE 5-15-2007 
8:00am.  Pix by Derrick
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AFTER 5-15-2007 
NOON.  Pix by Derricky
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less than 5 weeks after planting}
ight bank floodplain.  Two-Stage 
lantings.  Pix by Steve Harris
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Aug 3, 2007  Less t
Looking US at right ba

than 3 months after installation.  
nk floodplain.  Pix by Mark Schaub
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Trench Plantings 7+ ft tall 
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This is almost a Live Siltaation retrofit.  Pix by James Bennett
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Looking US at both 
layers of Slit Brush aye s o S t us
Layering.  Pix by 

Bill Frederick
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