
 

  

 Table 1.  Summary of Potential Removal Methods 

Removal 
Method 

Appropriate 
Setting 

Removal 
Technique 

Equipment 
Requirements Workforce Requirements Timing Effectiveness 

Digging and  
pulling  

Seed lings 
particularly in 
newly infested  
areas.  

Appropriate for 
small or  isolated  
clones. 

Removal of 
plant and  
below ground  
material up to 
1.2 m deep 

Shovels, 
trowels, bags, 
wheelbarrows, 
hand  carts, 
sleds, trucks 
for transport. 
of removed 
material. 

Depends on the age 
and  density of the 
population. An 
approximate  10 
person workforce 
would  be required  to 
pull/ d ig a low density 
seed ling area of about 
.25 acres in an 8 hour 
day.  

Digging and  pulling  can 
occur during any season. 
Seed ling pulling is most 
frequently done in the 
spring. 1-2 visits per  
location  per year to 
prevent reinfestation. 

Depends on the 
d iligence of the work 
crew implementing the 
method . Any portion of 
rhizome left behind  can 
potentially sprout and  
re-establish the clone. 
Complete removal 
results in 100% control. 

Clipping 
seedheads 
to prevent 
pollination 
and  seed  
d ispersal 

Isolated  clones  
or small clusters 
of clones in any 
location where 
prevention of 
pollen or  seed  
d ispersal is 
imperative to 
contain a 
population of 
invasive Spartina 
and  prevent 
hybrid ization 
with native 
Spartina. 

Hand  clipping 
of seed  heads. 
Seedheads are 
bagged  and  
transported  
from the marsh 
for d isposal.   

Hand  clippers, 
knives, bags, 
shoulder bags, 
wheelbarrow 
for transport.. 

Approximately 2-3 
people would  be 
required  to clip and  
bag an area of about  
.025 acres in an 8 hour 
day.   

Seedhead clipping to 
prevent seed  d ispersal 
needs to occur before 
maturation in the fall. 
Seed  maturation is species 
dependent but generally 
occurs June-December.  
Clipping S. alterniflora 
seedheads to prevent 
pollinization needs to 
occur in July or August 
before seedheads produce 
pollen. Because each clone 
produces its flowers over a 
period  of time each clone 
will need  to be revisited  2-
3 times over a 4-10 week 
period . 

 

Clipping and  d isposing 
of seedheads off site 
prior to maturation 
insures that 100% of 
those seeds d isposed  of 
will be prevented  from 
germinating.  

Removing S. 
alterniflora pollen will 
prevent hybrid ization 
with native S. foliosa. 
Efficacy will depend  on 
the d iligence of the 
work crew. Any 
seedheads not cut or 
cut at the improper 
time will greatly reduce 
the efficacy of the 
method .  



 

  

Mowing Any size 
infestation except 
seed lings. 
Mowing can 
reduce biomass 
and  could  be 
used  in 
conjunction with 
other methods 
includ ing 
covering, ground  
application of 
herbicide, 
smothering and  
ripping. 

Plants cut at,  
near  or just 
below the soil 
surface.   

Weedeaters, 
small 
mechanical 
cutters. 

Varies depending on 
mowing method , 
height and  density of 
vegetation. 
Approximately 2-3 
persons would  be 
required  to treat .25 
acre area with 
weedeaters in 8 hours 

Mowing can be done 
during any season. Above-
ground  biomass is greatly 
reduced  during the late 
fall and winter which 
could  facilitate  mowing 
efforts. Erad ication  solely 
by mowing would  require 
up to 4-6 repetitions per 
growing season for a 
minimum of  2 seasons.  

Results of field  tests are 
variable, dependent on 
the frequency and  the 
beginning date of 
mowing.  Repeated  
mowing eventually 
weakens rhizomes of 
Spartina and  reduces 
below-ground  energy 
reserves.  One mowing 
may invigorate a plant. 
Therefore, multiple 
mowings are necessary.   

Mechanical 
smothering 

Meadows, large 
ind ividual clones 
>25 ft in d iameter 
or clusters of 
clones. 

 

Mechanical 
smothering may 
be used   in 
conjunction with 
mowing. 

 

Small 
amphibious  
vehicles with 
tracks which 
trample  new 
shoots and 
culms (stems) 
and  covers 
them with a 
thin layer of 
sed iment. This 
sed iment  
"smothers" the 
plant 
preventing 
stems from  
transporting 
oxygen to roots 
and  rhizomes 

Small 
amphibious 
tracked  
vehicles. 
Trailer or 
barge for 
transport. 

1-2 amphibious 
vehicles per site 
depending on 
infestation. 1 operator 
will be needed for 
each vehicle. 1-2 crew 
needed  for 
transporting. 

Mechanical smothering is 
used  during the fall and  
winter as close to the 
period  of dormancy as 
possible. Culms from the 
previous seasons growth 
will have d ied  back for the 
winter and  be brittle and 
easily broken. Trampling 
would  occur 1 time per 
season. 

Not available. 

 



 

Mechanical 
Ripping  of 
Root Mass 

Meadows, large 
ind ividual clones 
>25 ft in d iameter 
or clusters of 
clones. 

 

Small 
amphibious  
vehicles with 
tracks 
equipped  to rip  
and  shred  root 
mass below the 
soil surface. 

Amphibious 
track vehicles 
equipped  for 
subsoil 
implements 
for ripping 
roots. 

One driver of the 
vehicle. 1-2 persons 
may be needed on site 
during operations. 

Ripping can take place any 
time of year. Ripping 
during the late fall and 
winter is facilitated  by 
winter d ieback which 
results in significantly less 
above ground  biomass. 

Large scale 
demonstration work in 
Washington ind icates a 
high level of efficacy.  

Prescribed  
Burns 

Close clusters of 
medium to large 
clones or 
meadows 

This reduces 
biomass and 
could  be used  in 
conjunction with 
other control 
methods, such as 
covering.   

Colonies are 
ignited  to 
incinerate 
entire above-
ground  
portions of 
plants or 
groups of 
plants in a self-
sustaining fire.   

Propane may 
be used  as fuel 
for ignition.  
Stems and 
leaves of 
Spartina fuel 
the fire if 
sufficiently 
d ry.  Hay can 
be used  to 
sustain 
burning 
between 
clumps of 
plants. 

A crew of 3-4 persons 
would  be required  for 
each burn. Presence of 
fire department 
officials as required . 

Most effective from the 
early fall-winter at warm 
and  dry times of year 
when plants would  d ry 
more thoroughly between 
tidal cycles.  Burning 
would  occur 1 time per 
growing season. 

Most appropriate for 
the prevention 
/ reduction of seed  set.  
Effects may be 
temporary; regrown 
plants have greater 
stem density after 
burning.  Burning does 
not kill Spartina because 
plants can resprout 
from rhizomes and  
buried  roots. Stands 
can be resistant to 
sustaining a burn due 
to daily wetting and  the 
presence of d ried  salt 
on the plant. 

 



 

  

 

Temporary 
Diking of 
Marshes 

Diked  areas 
which have been 
recently restored  
to tidal action by 
breached  levees 
but are 
predominantly 
infested  by S. 
alterniflora. 

 

 

Diking would  
prohibit tidal 
exchanges and  
lead  to plant 
mortality. 

Temporary, 
removable, 
inflatable 
dams which 
are filled  with 
water  during 
an outgoing 
tide. Dams, 
trucks, cranes, 
pumps.  

A crew of 3-4 persons 
would  be required  to 
place, inflate and  
subsequently remove 
d ike. One person to 
period ically monitor 
dam. 

Inflatable dam could  be 
placed or removed  during 
any season. However, dam 
removal should  not occur 
during the fall or early 
winter when seed  
d ispersal is greatest 
throughout the Bay. Dams 
could  stay in place for as 
long as 2 years. 

Not available 

Covering Small to medium 
size clones. 

Larger stands are 
not easily 
covered  due to 
the labor 
intensive nature 
of transporting 
and  installing the 
fabric.   

Covering 
blocks light 
from reaching 
photosynthetic 
plant parts.   

Geo-textile 
fabric or black 
plastic. 

Approximately  2-5 
persons would  be 
required  to place 
covers over treatment 
areas depending on 
the size of the area.  
One person would  be 
effective for period ic 
monitoring of covers 
for tears or movement.   

Placing covers early in the 
growing season would  
eliminate the need  for 
mowing.  Covers may 
need  to remain in place for 
two growing seasons to 
erad icate plants.   

Covering has been 
successful in the San 
Francisco Estuary on 
small patches up to 36 
feet d iameter.  Failure 
can be caused by 
inadequate covering or 
covering too large of an 
area. Improperly sealed  
seams allow plants to 
grow through the 
covers.  Wind or tidal 
action may dislodge 
covers. Sed iment may 
accumulate on top of 
the covering hampering 
removal of fabric. 

 



 

 

Ground  
Application 
of Herbicide 

via injection, 
backpack 
sprayers, 
spray truck, 
all terrain  
or track ed  
vehicles 
airboat,  or 
hovercraft  

Small, medium 
and  large 
ind ividual clones 
and  meadows.  

 

Application of 
herbicide may be 
used  in 
conjunction with 
other methods 
includ ing: 
seedhead 
clipping and  
mowing. 

Glyphosate , a 
registered  
herbicide for 
estuarine 
environments 
when applied  
to above 
ground  plant 
parts , inhibits 
the production 
of a plant  
enzyme 
resulting in 
death. Visually, 
this results in 
the yellowing  
of plant 
material that 
advances to 
complete 
browning of 
above-ground  
growth and  
deterioration of 
underground  
plant parts.   

Alternative 
herbicides may 
be considered . 

Glyphosate , 
alternative 
herbicides 

 

Backpacks, 
spray trucks, 
airboats, 
hovercrafts, 
injection 
need les, 
mechanical 
pellet 
d isperser. 

1-2  persons  are 
needed  for herbicide 
application for small 
infestations. Typical 
crews for large 
infestations 
(meadows) would  
include 2-3 persons 
per truck, ATV or  
tracked  vehicle, and   
boat application. 
Typically 1-3 trucks or 
combination or trucks 
and  boats per large 
infestation  site.  
Backpack  spray crews 
in  heavily infested  
areas with d ifficult 
access would  typically 
range from 2-6 
persons.  

Variable depending on 
type of herbicide. 
Glyphosate is most 
effective when applied  at 
flowering or soon 
thereafter but can be 
applied  whenever a plant 
is green and vigorous. 

Glyphosate 
applications have had  
mixed  effectiveness in 
controlling Spartina. 
Optimal conditions and 
proper application 
techniques greatly 
d ictate the efficacy of 
glyphosate. The length 
of time from 
application to high tide, 
weather conditions, 
application -method , 
and  timing of 
application in a plants 
life cycle are all 
important factors.  
Efficacy can range from 
0-100%. 

 



 

  

 

Aerial 
Application 
of Herbicide 

Heavily infested  
areas , meadows, 
or d ifficult to 
access sites. 

See above.  

Controlled , fast 
and  d irected  
spray to a large 
area.  Spray 
apparatus 
consists of a 
boom with 
multiple 
nozzles for 
broadcast 
delivery or a 
spray ball for 
small clumps of 
the plant.   

Glyphosate, 
helicopter 
with boom or 
spray ball 

Crew of 
approximately 2 
persons. 

Once or twice in late 
summer through early fall 
accord ing to the herbicide 
label. 

Optimal conditions and 
proper application 
techniques greatly 
d ictate the efficacy of 
glyphosate treatments. 
(See above) 

Others 
Methods  

All 
reasonable, 
potentially 
feasible 
methods 
suggested  
during 
public 
comment  
period  and 
scoping 
meetings 
will be 
explored . 
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