


Managing A Pond is Like Farming

Soil is Important
Liming and Fertilizing Increases Production

“Seed /Stocking Rate” Determines
Productivity

Prevention - Best Weed Control

Weed ID - Critical

Herbicides are Weed Specific

IPM - Best Weed Management

Proper Harvest Keeps You in Business
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Aquatic Plants Classified According
to Growth Habit

Submersed
Free-floating
Floating-leaved
Emergent
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Filamentous green
algae, Spirogyra
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~ Submersed Plants

Biomass entirely or largely beneath
the water’s surface at peak of season
Flower or floral spike may extend
above water’s surface

May be rooted or unrooted

Often form dense surface mats

Examples:



Eg erla and Hydrilla
Egeria
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Ceratophyllum demersum
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Pistia - Water Lettuce







Water meal
Wolffia columbiana

Photo by A. Murray
Copyright 2000 Univ. Florida
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Watershield, Brasenia schreberi
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Asphalt Control of Phragmites
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Creeping Waterprimrose - Ludwigia hexapetala
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Samples

e Water Samples

 Plant Samples

e Pond Bottom Samples (SPB)
e Algae Samples



Pond Bottom Samples

Liming Recommendation

Better than Water Sample

Raise pond bottom pH to 6.0

Collect like soil sample - underwater

Dry overnight — Makes the secretaries HAPPY
$3 per sample



Water Samples — Ag Service Lab

e Irrigation water analysis - $6 Standard
- pH, EC, TDS

e Irrigation Water Analysis - $25 Special

e Ca & Mg - 2.497(Ca) + 4.118(Mg) =
Total Hardness

e Bicarbonate times 61 = Total
Alkalinity



Plant Samples
Plant Problem Clinic - $10
Baruch - IMS Mail - Georgetown County
No Water

Wrap in Damp Paper Towel in Ziplock
Bag

One Weed per Towel
Refrigerate



Algae Samples

e Plastic Sample Jar
e Plant Problem Clinic
e Sample in Water

e Do NOT Refrigerate



Weed Management Decisions

Plant identification
Budget and Equipment
Control Period - Speed and Duration

Use of the body of water (irrigation, potable
water, livestock, fishing, etc.)

Physical, environmental, and economic
constraints

Water quality

Fish and wildlife populations (including
threatened and endangered species)
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Attributes of Cultural (Physical)
Management Techniques

Cultural management techniques (sometimes

called“physical control’’) modify the environment so

that conditions are less suitable for the growth of
undesirable vegetation.

Cultural technigues - easy and pose little threat
Cultural management techniques include:
Fertilization Benthic barriers

Pond dyes Water level manipulation



_t;:('::"_?le _—E:E\:j Eﬂl _ :’33 e *'L)

~ Nutrients sl?: En g

et T o e
e e ————

;t Morea At i—‘jF_r_t j]

" No decay} ﬂf‘yg- apio
oxygen depletic .n,._ |

—— e e e

Cons._cl_e:!:ﬂi-_e—nﬂ nri-f_ ,

-




Mechanical Removal
Disadvantages - |

Accessibility - obstructions, depth, or
launching limitations.

Disposal of vegetation necessary

Equipment is expensive, slow, inefficient
(only a few acres can be harvested per day),
and susceptible to frequent breakdowns.



Advantages of Biological
Control

Permanence (classical or inoculative
approach)

Low maintenance costs, not necessary to
repeat every growing s€ason

No chemical residues
Minimal environmental damage

Desirable species usually unaffected
(classical)

Usually perceived by the public as



Disadvantages of Biological
Control

Effective control may require several
growing seasons, even under the best
circumstances.

Initial costs are relatively high (when
amortized over the long term, costs
usually are low, compared with other
methods of aquatic weed management).

Biological control agents are susceptible
to a wide variety of human and



Alligator weed Flea Beetle

Tilapia



Blue Tilapia®
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Mainly used for Filamentous Algae

Stocked Annually at a rate of 250 — 400 per acre

Stocked In the spring when water temps reach 60 F

Can be harvested and eaten in the Fall



Use of Tilapia in Aquatic
Weed Management

Blue tilapia (Oreochromis aurea) - algae

Redbelly tilapia (Oreochromis zillii) -
macrophytic vegetation.

All tilapia are tropical species which do
not overwinter in climates where water
temperatures drop below 60° F .

Fish removal at end of the season may be
required.
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Triploid Grass Carp
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Using Triploid Grass Carp

1. ldentify your weed problem!

2. Be prepared to Stock enough!

3. Beware of escapement

4. Stock a 12” minimum size

5. Purc
6. Stoc

nase from a licensed dealer

K In the spring

/. Be patient



Benefits of using Triploid Grass Carp

Multiple years of control

Less expensive to use over the life of the fish

Negatives ........

Initial cost

Takes 3 months or longer for results



Triploid Grass Carp
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Ctenophyrangodon idella
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Use of Grass Carp in Aquatic
Weed Management

Grass carp - 10 years or longer & 50 lbs.

Grass carp may provide effective, long-
term control of macroalgae and
submersed weeds.

Only the triploid sterile grass carp are
permitted in most states.

Stocking usually is limited to ponds and
larger impoundments with little outflow.

Stocking in open systems usually is not



Stocking Recommendations
Triploid Grass Carp

Most states require a permit from the state
fisheries agency before grass carp may be
purchased.

Stocking rates vary but generally are 5 fish
per acre for prevention or 20-25 fish per
vegetated acre.

Fish should be 10" to 12" long.



Weeds Usually Controlled
by the Triploid Grass Carp

American elodea
Bladderwort
Brazilian elodea
Brittle naiad
Creeping rush
Coontail
Fanwort

Hydrilla
Muskgrass (Chara)
Pondweed

Proliferating
spikerush

Southern naiad
Stonewort (Nitella)
Widgeongrass



Introduction to Chemical Control

EPA registered aquatic herbicides and
algaecides

Proper handling and use of these herbicides
poses no significant threat to the aquatic
environment or human health.

All aquatic weed management techniques have
some impact on the environment.

The impacts of aquatic weed management
activities, including herbicide and algaecide
application are short in duration.



Advantages of Chemical Control

Relatively easy to use
Fairly broad-spectrum activity
Fairly quick Kkill of target weeds (most cases)

Most herbicides effective for spot treatments
(prevent spread of new weeds)

Less expensive and labor intensive than hand
removal or mechanical control

Gives longer control than with hand removal
or mechanical control



Disadvantages of Chemical Control

Accessibility sometimes limited (obstructions, etc.)
Limited choice of products (some very expensive)
May damage desirable vegetation as well as weeds
Limited contact time due to dilutions and flow
Off-target movement of chemicals with water flow
Localized oxygen depletion may occur

Nutrient release from dying and decaying weeds
Damaged weeds may float away and root elsewhere
Herbicide persistence and toxicity problems



| Endothall
Diguat dlbromlde
Carfentrazone, 2
Imazamox.
Flumioxazin
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-Imazapyr

Penoxsulam
Bispyribac



Tl?h-dlquat dlbfomlde or endothall

Formulations included copper sulfate
pentahydrate and several chelated
(complexed copper)formulations
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Comparison of Solubility of Complexed Copper and CuSO,
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Uses of Diquat Dibromide

Excellent algaecide, particularly for
difficult species of algae (Spirogyra,
Pithophora,etc.)

Used extensively for control of

submersed weeds and duckweed (not
effective on watermeal)

Often used in tank mixes with copper

Should not be applied to muddy water or
mixed in a tank with muddy water due to
irreversible binding onto soil particles
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Triclopyr

Renovate - SePRO Co.
Broadleaf and Woody Vegetation Control

Emersed, Submersed & Floating Aquatic
Plants

Ponds, Lakes, Non-irrigation Ditches and
Canals

Non-irrigation Ditches and Canals - No/Low
Flow

Shoreline and Wetland Plants
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Penoxsulam

e ALS-inhibitor

e Emergent, floating and submersed
aquatics

e No restrictions on swimming and
fishing

e No irrigation established food crops >
1 ppb

e No restriction for turf irrigation if < 30
ppb



Imazamox

e BASF - ClearCast
 Broadcast, spot sprayed or in water

 Floating, submerged or emergent
vegetation

e Systemic action
e Rate varies with plant

e Tolerance exemption from EPA - no
food residue limits at labeled rates



Flumioxazin

e Registered in 2011 by Valent - Clipper
e Fast acting / contact herbicide

 Will control certain algae, watermeal,
cabomba, milfoils, hydrilla, numerous
floating plants, and others

e Activity in water is pH dependent




Bispyribac

* Registered in 2011 by Valent - Tradewind
= Acetolactate synthase (ALS) inhibitor

* Considered low-risk by EPA

= Used in rice, turf, and other settings

= Expensive, but excellent on most floating
species and good on many others



Associated with each herbicide (except copper
formulations) are one or more water use
restrictions.

Fishing (consumption of fish or use for fish
meal)

Swimming (any activity which immerses the
body)

Irrigation (including use for preparation of
agricultural pesticidal sprays)

Livestock watering (may include humidification
of poultry houses)

Domestic drinking water supplies (a setback



Questions

Applicator License?

Water Use Restrictions?
Downstream Uses?
Ownership?

Local Ordinances?

SC DHEC Buffers?

Read and Follow The Label?



Do | Need A Pesticide License?

e South Carolina Law requires individuals to possess a
Commercial Pesticide Applicators License in
Category 5, Aquatic Pest Control, before they apply
aquatic herbicides if the work is done for
compensation on the property of another. A license
is also required, regardless of ownership, if the
application is made to an area where public access
to the treated site is expected. Private swimming
lakes, where the public would exposed to the treated
waters, are the most obvious example of the latter
requirement. On all public facilities, such as golf
courses, driving ranges, subdivisions,
condominium/apartment complexes and mobile
home parks, applicators are required to possess a
Category 5 License to apply aquatic pesticides.
Rotenone and Habitat labels requires an Aquatic



The label is the law!



Web Resources in Aquatic

Weed Management
Texas A&M University: Aquaplant

http://aquaplant.tamu.edu/

U. of Florida:
http://aquatl.ifas.ufl.edu/

Corps of Engineers, Aquatic Plant Control:
http://el.erdc.usace.army.mil/aqua/apis/apishel
p.htm



Websites

e Clemson HGIC -
http://HGIC.Clemson.EDU

e SC DNR-
http://www.dnr.sc.gov/water/aquaft/
pdf/AquaculturalistVendorsList.pdf

e SCAPMS -http://scapms.org/
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Southern Naiad (Bushy Pondweed)

& Description @ Management Options @ Other Photos

Najas guadalupensis

Southern naiad I1s an annual plant that branches profusely and forms very dense
stands of rooted submerged vegetation. Leaves are dark green to greenish-

purple, ribbon-like, opposite or in a whorl of three, mostly less than 1/2 inch long
and 1/8 inch wide. Single seeds are found encased in the leaf sheath. Southern

naiad reproduces by seeds and fragmentation. Flowers are at the base of the

leaves but so small that they can only be observed with magnification. Bushy
pondweed is often confused with sago pondweed and widegeongrass.
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& Control Options & Cultivation Options @ Description of This Plant

Control Options

Mechanical/Physical

Southern naiad can be remaoved by raking or seining it from the pond but will
reestablish from any remaining fragments and roots.

Fertilization to produce a phytoplankton or algal "bloom" prevents the
establishment of most bottom rooted aquatic weeds and produces a strong
food chain to the pond fish.

Mon-toxic dyes or colorants prevent or reduce aquatic plant growth by limiting
sunlight penetration, similar to fertilization. Aquashade is an example of non-
toxic dye and other products are available. However, dyes do not enhance the
natural food chain and may suppress the natural food chain of the pond.

Biological

GGrass carp will seldom control aquatic vegetation the first year they are
stocked. They will consume southern naiad. Grass carp stocking rates to
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Chemical

The active ingredients that have been successful in treating southern naiad
include copper complexes (G), diquat or copper with diquat (E), endothall (E),
and fluridone (E). E = excellent, G = good

Komeen is a copper compound registered for use on southern naiad (8%
active). It is a contact herbicide. Contact herbicides act quickly and kill all plants
cells that they contact.

Nautique is a copper compound registered for use on southern naiad. (9.1%
active) It is a contact herbicide. Contact herbicides act quickly and kill all plants
cells that they contact.

Reward is a liquid diquat formulation that has been effective on southern naiad
and is very effective if mixed with a copper compound. It is a contact herbicide.
Contact herbicides act quickly and kill all plants cells that they contact.

Aquathol Aquathol K, and Aquathol Super K are dipotassium salts of
endothall and comes in both liquid and granular formulations. These endothall
products have been effective on southern naiad and can be mixed with copper
compounds for additional effectiveness. Contact herbicides act quickly and kill
all plants cells that they contact.

Hydrothol 191 is an alkylamine salt of endothall and comes in both liquid and
granular formulations. It is a contact herbicide and has been effective on
southern naiad. Contact herbicides act quickly and kill all plants cells that they
contact. Hydrothol can be toxic to fish.

Sonar and Avast are fluridone compounds, come in both liquid and granular

formulations, and have been effective on southern naiad. These are broad
spectrum svstemic herhicides Svstemic herhicides are ahsorhed and move
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WREWARD

Landscape and Aquatic Herbicide

TO PREVENT ACCIDENTAL POISONING, NEVER PUT INTO FOOD, DRINK, OR OTHER
CONTAINERS, AND USE STRICTLY IN ACCORDANCE WITH ENTIRE LABEL

DONOT USE THIS PRODUCT FOR REFORMULATION.

Active Ingrediant:

Diguat dibromide [6,7-dihydrodipyride (1,2-2:2°,1°-¢)

pyrazinediium dibromide]

Other Ingrediants;

Total:

Contains 2 Ibs. diguat cation per gal (3.73 Ibs. diguat dibromide per gal)

KEEP OUT OF REACH OF CHILDREN.
WARNING/AVISO

Siusted no entiende [a etiqueta, busgue a afguien para que se f3 expligue 3 usted an datalle. (If
you do not understand the fabel, find someone to explain it to you in detail)

See additional precautionary statements on label,

ER4 Reg. No. 100-1091
ER4 Est. 100-TX-001

Product of United Kingdom
Formulated in the US4

SCP 1091A-L2C 0605
= 1ef 10 ST o 0

Comments \l.\ Attachments
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Water Use Restriction

Human Use Livestock Irrigation

% Common Name Drinking | Swimming Fish Watering Turf Crops
E bispyribac 0 0 0 0 30 30

[m}

& copper complexes 0 0 0 0 0 0
o diquat 1-3° 0 0 1 1-3° 5

@ endothall® 7-25 1 0 7-25 7-25 7-25
[ E

E flumioxazin 0 0 0 0 5 5

B fluridone® 0 0 0 0 7-30 7-30
3 glyphosate® 0 0 0 0 0 0
a imazamox 0 0 0 0 1 1"

e P =14 L] ]

o imazapyr 0 0 0 120 120

fa7] T
& penoxsulam 1] 0 0 0 0 *15
scpt 0 0 0 0 0 0
?_ B =13 i td

@ triclopyr e 0 0 0 0 120
g 2 4-D +12 *12 +12 +12 *12 +12
=i L pquatic vegetation control can result in period of low dissolved oxygen which can stress and/or kill fish. It is best to treat most aquatic vegetation early in
Lasse the growing season, when the plant is rapidly arowing. Traating small areas (e.0. 1/4) of pond at a fime at 10-14 day intervals will allow for decomposition

usuzlly without causing an oxygen deplstion.

2 Tf water is for drinking, the elemental copper concentration should not excesd 1.0 ppm (i.e. 4.0 pp. copper sulfats).

* Depending on formulation - Read label.

* Length of use restriction for endothall varies with concentration used. Read label.

* Do naot apply within 0.5 mile of 3 functioning potable water intzke.

® Do not apply within 0.25 mile of a functioning potable water intake.

" Mo restriction on irrigating established grasses but do not harvest hay for 14 days after application. Read label.

¥ or until non-datectable concetrations in immunoassay analysis.

* or until <1.0 ppb

0 Do not use trested water to irmigate greenhouses, nurseriss or hydroponics.

Y Spdium carbonate peroxy-hydrate

' Water restrictions on 2.4-D varv with formulation. location. rate. and time of vear. Read label.

Y Minimurn sethack distances from potable water intakes required and laboratory tests to determine < 0.4 ppm for use. Read label.
¥ < 1/2 mile from potable water intake

% Do not use water from any treated site for food crop irication unt] residues are determined to be less than or egual to 1 ppb.

Comments \l.\ Attachments
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Any Questions, Please?

There are no Dumb Questions!



Jack M. Whetstone

E-mail jwhtstn@clemson.edu
Telephone: 843-546-6321
Home: 843-237-2585
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