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Weed control in Container

Production

Weeds controlled
mainly through
hand weeding and
preemergence
herbicide

application




Why Consider Alternatives to Synthetic

Herbicides?

e (Certain nursery crops are herbicide-

sensitive, such as hydrangea
e Concerns about stunting growt

n, especially

root development from herbicides

e (Cannot use preemergence her

picides In

pots In greenhouses, overwintering houses

 Development of weeds resistant to

nerbicides

 Concerns about non-target damage from

nerbicide application

* Interest in an organic approach to

oroduction



Cultural control — container weeds

Sanitation — control weeds Iin propagation
houses, roadways, gravel areas

« Control weeds around bark piles

e Use concrete under piles

« Control weeds In perimeters of nursery
BT




Start with Clean Mix

Bark free of weeds
Clean pots and flats
Inspect liners for weeds

Major source for weeds In outoor pots is from
propagation, especially oxalis (woodsorrel),
bittercress







Weed Control in Greenhouses and
Overwintering Houses

Cultural

Sanitation — inside and outside
greenhouse

Concrete floors, fabrics

Inspect plants/liners coming into
greenhouse

Steam sterilize or fumigate media

Allow greenhouse to dry out between
Crops



Hand weeding

e Stay on a regular schedule, prevent weeds from flowering
(every 2 weeks better than every 8 weeks)

« Many common nursery weed species can flower/produce
viable seed within the 6- to 8- week interval.

e Spotted spurge seeds germinated within 6 days, flowered
15 days later and produced seed pods 5 days after first
flowering (Neal and LeBlanc 2015 unpublished data).



Cultural control — container weeds

Mulches — rice hulls, wood chips, bark
nuggets, etc.

Disks/Collars — fabrics, natural materials

 Work by by excluding light, reducing the
moisture level at the medium surface,
and providing a physical barrier



Par-boiled Rice hulls

Wind a problem outdoors
Need sufficient labor to apply
1 inch or more depth — need to
leave room

1.5 cups per trade gallon
5 cups per 3 gallon

$22/50 Ib bag
4 cents/trade gallon . ..

o A

13 cents/3 gallon




Rice hulls

e Good control of spotted spurge,
longstalked phyllanthus,
liverwort in my trials

e Can be used in containers and
flats in greenhouses, unlike
preemergence herbicides

 No impact on root
development, unlike many
preemergence herbicides, so
fits use in propagation




Disk Collars

Made of plastic or natural materials
Can blow out of pots

Weeds generally do not grow through
the mat

Weeds can grow around edges or In
the slit needed to get around the liner
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Living mulches

Seeded various cover crops (rye, ryegrass, winter pea,
etc) into pots, killed with an herbicide when 3 inches tall
Winter wheat at seeding rates greater the 400 Ib/A
consistently provided excellent control of spotted spurge,
eclipta, southern crabgrass and common groundsel for
12 weeks after killing the cover crop.

Italian ryegrass provided fair to good control of
crabgrass and groundsel for 12 weeks after treatment at
all seeding rates greater than 400 Ib/A.

As seeding rate increased, cover crop biomass also
Increased, which generally resulted in better weed
control

Mulches conserved moisture in the pot

Some stunting of crop growth, ie. sudex



Living mulches

« After the grass cover crops reached 3 inches tall,
they were selectively controlled using sethoxydim
(Segment, 1.5 pt/acre). Segment can be used to
selectively control grasses in broadleaf crops as
well as in non-grass monocots.

« Lontrel (2/3 pt/A) was applied to selectively kill the
winter pea. Certain broadleaf crops tolerate
Lontrel, but this herbicide could not be used in
members of the aster family, such as coreopsis.

 The ‘grow-your-own’ mulch system provided good
weed control in greenhouse conditions for up to 5
months, and up to 3 months under outside
conditions during the peak growing season.



Terms for Postemergence
Herbicides

Contact — does not move In the
vascular system

Systemic — translocates | nthe
plant

Nonselective — injures all plants
Selective — only certain plant
species are affected



Holy Grall

Desire for an organic,
systemic herbicide

Desire for selective organic
herbicides



Speed of Action

1 day after treatment — Reward (contact) looks
best

1 week after treatment — Finale (contact/systemic)
looks best

1 month after treatment — glyphosate (systemic)
looks best

Trade off between speed of action and long-term
control of perennial weeds



Weed Life Cycle/Size

1) Small annual weeds 1-6” tall — contact and systemics
work well

2) Large annual weeds — difficult to obtain good
coverage with a contact so results can be erratic,
systemics work well

3) Perennial weeds — contacts provide no root kill, need
repeat application, systemics will affect root system



Organic/biorational herbicides

 Acetic acid — Weed Pharm

* Pelargonic acid and other fatty acids —
Scythe, Suppress (decanoic acid (capric
acid))

e Citrus oll (d-limonene) - Avenger

e Clove oll + cinnamon oil — Weed Zap

e Table salt (sodium chloride - A.D.I.O.S.)

These are contact, postemergence ,
nonselective herbicides
Some are OMRI-approved



Organic/biorational herbicides

Acetic acid, pelargonic acid, d-limonene,
clove oll

e Rapid acting

 Need thorough coverage

 Treat weeds when small — 2 to 3 inches
tall

* In general, work better on broadleaf
weeds than grasses

* No effect on the underground portions of
perennial weeds



Organic/biorational herbicides
Weed Pharm

o 20% acetic acid (much higher than
vinegar)

 Danger label

« OMRI approved

e Can be used in food crops, other crops,
residential areas



A.D.1.O.S. (100% sodium chloride)

e 1 pound added per gallon

e 120-300 gallons per acre

e 120-33 pounds sodium
chloride per acre

« OMRI approved

« Labeled for use on noncrop
areas like parks, food crops,
landscape plants, etc.



Scythe

Pelargonic acid

Warning label

Not OMRI approved

Can be used in food crops, nursery
crops, landscapes, etc.

Effects within 15 minutes In certain
species like woodsorrel

3-10% solution for weed control

Distinctive odor
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Homemade mixtures from Garden
Writers

1 gallon of vinegar
+ 1 cup of table salt
+ 4 tablespoons of dish soap



Walmart prices:

Price to make up 1 gallon of
spray:

Heinz White Vinegar, 1

gallon = $2.82
Morton Table Salt, 260z =
$0.72

Dawn 24 fl oz = $2.63

1 gallon vinegar = $2.82

1 cup salt (0.6 Ibs) = $0.27

4 tablespoons soap (2 fl 0z) =
$0.22

Name brands:

$3.31/gallon

Great Value vinegar, 1 gallon
= $2.38

Great Value salt, 260z =
$0.42

Great value soap, 24 fl oz =
$1.97

1 gallon vinegar = $2.38

1 cup salt (0.6 Ibs) = $0.16

4 tablespoons soap (2 fl 0z) =
$0.16

Walmart brands:

$2.70/gallon

Glyphosate

S0.70 per gallon




Toxicity

glyphosate acetic acid salt

(sodium

chloride)

—mg/kg - —-mg/kg — —mg/kg —

rat oral 5,108 3,350 3,000

D50

rabbit
dermal

D50



http://www.cdms.net/LDat/mp07A005.pdf
http://www.carolina.com/pdf/msds/VINEGAR.pdf
http://www.sciencelab.com/msds.php?msdsId=9924972
http://npic.orst.edu/factsheets/glyphotech.pdf
http://www.chiefmedical.com/brochures/MSDS/MSDS-AceticAcid_AA99_99.pdf
http://www.sciencelab.com/msds.php?msdsId=9924972

Chelated iron (Iron HEDTA)

Iron X, Fiesta, other trade names
Concentrate Is 26% active ingredient

Selective control of broadleaf weed In
turfgrass — dandelion, clover , plantain, oxalis,
etc.

Contact action, rapid effects
No preemergence effect

Repeat treatments needed for perennial
oroadleaf weeds

_abeled for use on lawns, parks, golf
courses, athletic fields




Liverwort (Marchantia polymorpha)

One of the most primitive plants alive today

The thallus, a leaf-like structure, does not
form stems, leaves, or roots.

There is little or nothing in the way of
conducting tissue.




Liverwort (Marchantia polymorpha)

e Significant weed problem in propagation and
In production of perennials

 Limited nonchemical options for control
especially in greenhouses

— Mulches (rice hulls)

— Water management



Liverwort (Marchantia polymorpha)

 Chemicals tried for postemergence control

— acetic acid, flumioxazin, oregano oill,
pelargonic acid control liverwort but cause
crop injury

— dimethenamid slow acting

— sodium carbonate peroxyhydrate
(Terracyte) inconsistent control

— A promising chemical was guinoclamine
(Mogeton, Gentry) but not approved by
EPA

— There Is a need for selective
postemergence herbicides for control of
liverwort.



Previous research

Baking soda (sodium bicarbonate) at 2.24 g/sq ft (dry
application) provided good liverwort control with little to no
Injury to hosta, autumn fern, liriope, severe injury to
hydrangea, viburnum at 10 g/sq ft

Baking soda at 50 ml/sq ft severe injury to hydrangea,
elderberry, weigela, willow

MilStop (potassium bicarbonate) at 5 g/sq ft dry application
excellent liverwort control but injured autumn fern, hosta,
Russian sage, liriope

MilStop at 2.5 Ib/100 gal gave poor liverwort control



Summary — Liverwort Control

e Both sodium bicarbonate and sodium carbonate provide
fair to good liverwort control dry at 2-4 g/sq ft (~200-400 Ib/A)

 Sprayed applications of sodium bicarbonate at 400 Ib/A In
480 gal/A or sodium carbonate at 200 or 400 Ib/A (80 or 160
gal/A, respectively) provided good liverwort control

 Applying either chemical at 200 Ib/A in 1,742 gal/A gave
unacceptable liverwort control

 The nursery species tested tolerated these 2 chemicals

* pH should be monitored in the growing medium for Na
carbonate



Conclusion

« Both dry and sprayed applications of
sodium carbobate and sodium
bicarbonate appear promising for
selective liverwort control in nursery crops

e Data is need on the tolerance of
additional nursery species to these
chemicals

« Potential for labeling?



Corn gluten

By-product of corn milling

60% protein

Preemergence herbicide

Annual weed control, esp crabgrass
No postemergence effects

~ 10% nitrogen

Herbicidal components

Various products Safe Lawn, WOW!, A-
Maize-N, Organic Weed and Feed, etc

Poor crabgrass control in our trials



Corn gluten

e Main use Is preemergence crabgrass control
In turf

e Poor crabgrass control in my trials, with an
apparent increase in brown patch in one trial
compared to synthetic herbicides Poor
crabgrass control in our trials



Biological Control

e Use of Insects and Diseases for weed
control

 Advantages: Very species-specific and
most only require one introduction.

 Disadvantages: Species-specific, Do not
eradicate pest species. Initial cost can be
high. Initial results very slow. May Interfere
with insecticide and fungicide applications.



g

Plumeless thistle, Musk Thistle (Carduus spp.)

 Thistle Rosette Weeuvil,
Trichosirocalus horridus, attacks the
rosettes and interrupts the apical
dominance of the plant.

 Thistle Seed Head Weeuvil,
Rhinocyllus conicus, is very effective In
reducing seed production in this
biennial weed.
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Canada thistle (Cirsium arvense

| 13‘:{“:' A RN
 The Thistle Stem Gall Fly, Urophora @ & a4

cardul, attacks the primary and lateral;
stems of Canada thistle.




Mile a minute (Polygonum perfoliatum)

« an annual Asian vine that invades
forested floodplains, streamside
herbaceous wetlands, and upland forests.

* A stem-boring weevil, Rhinoncomimus
latipes, was determined to be host-specific
to mile-a-minute weed, and a permit
application for field release was approved
in July 2004.




Purple loosestrife (Lythrum salicaria

* Leaf beetles (Galerucella
pusilla, calmariensis)

* Flower feeding weevill
(Nanophyes
marmoratus)

e Successful
establishment in the
northeast, complete
defoliation seen in some
trials : T R




Alligatorweed (Alternanthera philoxeroides

| Virginia tach Weed g0 GlidE

Alligatorweed flea bettle
(Agasicles hygrophila
Aligatorweed thrips
(Amynothrips andersoni)

Alligatorweed stem borer
(Arcola malloi)

Cold hardiness has been
an issue




Spotted knapweed (Centaurea

maculosa)

Flower gall flies (Urophora
affinis, Urophora
guadrifasciata)

Knapweed Root Weeuvil,
(Cyphocleonus achates)

Blunt Knapweed Flower
Weevil (Larinus obtusus)

Others

Significant reductions in
biomass and seed production
seen out west

Virginia Tech Weed ID Guide

Virginia Tech Weed ID Guide




Triploid Grass Carp (sterile)

freshwater fish that eat grasses, naiads, fanwort, hydrilla, coontall,
some pondweeds, bladderwort, elodea, duckweed, watermeal,
Chara, Nitella, and other submersed plants

emersed and tough plants and plants with woody stems not
controlled ( cattail, waterlily, and bulrush.

they avoid filamentous algae, watermilfoil, and watershield.

To reduce the chance that these exotic fish will become a pest, they
are sterilized.

Stock grass carp in the fall in closed systems only, can escape from
open systems.

Triploid grass carp are most effective as a maintenance tool.
Required Permits - To release grass carp a permit is required



Common groundsel (Senecio vulgaris)

Groundsel rust Puccinia lagenophorae

- has been tested as a bio-control
agent. It hasn't proven useful yet. The
groundsel seems to grow and produce
more seed despite its infection.




Summary

There are cultural and chemical
alternatives to traditional synthetic
herbicides

No systemic alternatives are available
Companies are looking for additional
products Iin this area
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