Use of colonizing species of submersed aquatic Laura Murray and John Melton
vegetation as nurse crops in restoration projects
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Planting unit
(Top view)

Cedar Point Mulberry Elberts Cove

Site
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Use of colonizing species of submersed aquatic Laura Murray and John Melton
vegetation as nurse crops in restoration projects
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Obstacles to natural establishment
(and impediments to restoration)

Lack of propagules

Adverse environmental conditions
Biotic distuskance and herbivory
Physic;,dj_srj-urggnce (excess energy)
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The fact is, a lot more has changed than
just water quality!

T Rogues Gallery”

Resident geese

Our SAV did not co-
evolve with these guys!

This is what | see in freshwater systems:
Herbivory is the overriding factor

Guntersville Reservoir, AL ’ -
Lake Jacksonville, TX
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Herbivory is the overriding
factor in freshwater systems

Turtles

Herbivory is the overriding
factor in freshwater systems

Beaver “trails”
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Eat at-Mike’s

+All you can eat” salad bar

It’s not just about the water quality

* In many freshwater ecosystems we have made substantial
improvements in water quality, yet these improvements are
not always accompanied by an increase in SAV.

Many of these systems remain in what we would call an
“unvegetated state”.

Is it that we are lacking the necessary plant propagules, or is
it something else?
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Onondaga Lake, NY
(the “most polluted lake in the US”)

Even in Onondaga Lake, “America’s
dirtiest lake”, we have made
substantial progress in cleaning up
the water. Of course SAV recovery
has been minimal.

Have we just not improved the water
quality enough? Or is there
something else?

Even here, it's not just the water quality

In a multiagency effort aimed at restoring
Onondaga Lake, we found that we could, in
fact, restore SAV -- provided that we
protected the transplants from both waves
and herbivores.

In some cases, we even had recovery of
species that we had not planted! These
must have come from the seedbank.

Had we not installed the wave breaks and
exclosures we wouldn’t have known.

September 4, 2003
5

SAV Propagation Workshop — Session 3



Founder Colonies for Restoration of Aquatic Plant Michael Smart
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Seedbank Assessment

The lesson here is that we do not always
know why the plants are not there.

Before we go about “restoring” SAV (or
making decisions regarding restoration) we
should at least assess the sediment
seedbank.

Seedbank assessment:

Lake Okeechobee, FL

We should also routinely conduct
test plantings of a variety of
Species. (in FW settings)

Test plantings should include
robust transplants both inside and
outside of exclosures.

Unplanted exclosures could test
the ability of SAV to recover from Heteranthera in Lake Waco, TX
the seedbank (if any).
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Test Plantings

Test plantings should utilize
exclosures of proven design and
constructed of durable materials.

Exclosure integrity should be
verified monthly during the
growing season

“Hoop” cage design

“Maybe you can’t get there from here”

At least not with DH Alternative Stable States of

just water quality
improvements.

Man-made Reservoirs

LSS WIS LAD

In Europe they
frequently employ
drawdown,
dredging, and
fish eradication to
achieve SAV
restoration.

vegetated and clear
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The overriding importance of
herbivory (in fresh water) ...

(in my opinion)
precludes the use
of extensive
planting of
unprotected seed,
seedlings, or bare-
root plants.

So, given that you will have to
provide herbivore protection ...

i L R ST —
large-scale planting '
efforts are not the
answer!

(No matter what the
Congressman says.)

What we want are
large-scale results.
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Founder Colonies for Restoration of Aquatic Plant

Michael Smart
Communities in Unvegetated Freshwater Ecosystems

“Founder Colony Approach

Introduction of mature transplants protected from herblvory
into selected favorable sites to enstire estabhshment and
sustainability of founder coloniess resulting in:  — -

« modification and improvement of environmental conditions

sediment stabilization, water column filtration, and nutrient
uprake, resulting in improved water clarityimprovigggthe tight

B T T clhinrate

. *development of a seedbank/tuberbank or recovery following adverse !
iconditions
i

e continual production of propagules to ensure spread when condltlons
become suitable

Mature transplants
(nursery grown)
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Plants - Diversity is good!

Plant a diversity of species
and growth forms to maximize
habitat diversity and resilience

submersed

floatingdeaved

emergent

Diverse aquatic plant community

Establishing aquatic plant
communities in Texas lakes

A cooperative effort with Texas Parks and Wildlife to
develop, test, and refine aquatic plant establishment
methodology in selected reservoirs representing a
diversity of environmental conditions

Lakes:

Jacksonville, Conroe, Cooper, Grapevine, Waco, Coleman, Choke Canyon
Exclosures:

none, small, large

Plants:
21 species (emergent, floating-leaved, submersed)
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Herbivore exclosures

‘Tomato’ Cage

Constructed from 2” by 4”
mesh galvanized welded
wire, this exclosure
protects a single plant
within a 2 to 3 ft diameter
circular cage.

Herbivore exclosures

Fenced Plot

A rectangular pen,
constructed from 2” by 4”
mesh galvanized welded
wire, at a depth of 3.5 ft,
this exclosure protects
several submersed
plants.
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Founder Colonies for Restoration of Aquatic Plant Michael Smart

Communities in Unvegetated Freshwater Ecosystems

Herbivore exclosures

Shoreline Fence

Constructed from 2” by 4”
mesh galvanized welded
wire placed along the 3 ft
depth contour and
extending back to the
shoreline, this exclosure
protects many plants of a
variety of growth forms.

1999 Plantings: Shoreline Fences
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Herbivore exclosures

Fenced Cove

Constructed from 2” by 4”
mesh galvanized welded
wire placed across the
mouth of a shallow cove,
this exclosure protects
many plants of a variety
of growth forms.

1" flexible
tubing

¥ ftexible tubing

7
Plant at 2 and 4 ft depths and plant additional cages on 2-ft intervals as water levels drop
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Effects of herbivory/biotic disturbance
on survival of different growth forms

Survival after two months

%

uncaged
Ecaged

Survival,

Submersed Floating-Leaved  Emergent

Survival of caged and uncaged SAV,
with and without large-scale protection

%

Uncaged

Survival,

.Caged

Unfenced Fenced Cove Shoreline Fence

Large-Scale Protection
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Michael Smart
Communities in Unvegetated Freshwater Ecosystems

Large-scale, longer-term results:
GPS mapping of plant colonies

aater hyssop bull tongue

water willow \

Choke Canyon Lake
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1998 unfenced site - Jun. 2001
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Lake Conroe
Sep. 2001
1999-2000 sites
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Michael Smart

Lake Cooper - Sep. 2001
1998, 1999 & 2000 sites
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Michael Smart
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Conclusions ¢
Recommendations

* Protect plantings with herbivo’exclosures
» Plant a diversity of growth forms and species

* Mature, robust transplants can handle adverse
water quality conditions =

* Establish founder colonies in multiple locations
to ensure propagule supply

* Fonder colonies will help to imgfove improve

water quality

*Founder colonies will produce the millions of
propagules that will be needed to vegetate the
“1000 acres”
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Bob’s question:
“Can we afford to do transplants?”

Answer: In fresh water, can we afford not to?
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