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2016 Trials

All studies designed to test seedling tolerance

and herbicidal effectiveness

Pendulum® AquaCap™ (PAC) container trial
and outplanting trial

Marengo® container trial and outplanting trial

4 ‘new’ post-emergent herbicides (bareroot)



Pendulum® AquaCap™ container trial
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2016 Pendulum® AgquaCap™ container trial

e Second PAC container study
e Installed at IFCO Moultrie, GA nursery

* Includes loblolly, slash, longleaf
and shortleaf pine (450 trays)

e Applications made 1X
week for 6 weeks to
capture willow seed
dispersal

* Trays sprayed on day of sowing or +1



2016 results on container pine tolerance to PAC

* Loblolly: no negative effect except lower density at high rate
* Longleaf: no negative effect on any seedling characteristic
e Shortleaf: no negative effect except lower plug weight at high rate

e Slash: no negative effect on any seedling characteristic



2016 results of willow control in containers with PAC

Regardless of pine species, when sowing dates overlap
willow seed dispersal times, the use of PAC significantly
reduced the number of willow per tray

Non-treated loblolly trays averaged 2.4 willow per tray;
treated trays averaged 1.6 (low rate) and 0.6 (high rate)
willow per tray

Non-treated longleaf trays averaged 1.6 willow per tray;
treated trays averaged 0.3 (low rate) and 0.2 (high rate)
willow per tray

Slash and shortleaf trays had no difference in willow
guantities in untreated and treated trays + fewer willow
overall than loblolly and longleaf trays; may be due to their
sowing dates later in willow seeding process



2016 results of control of weeds other than
willow in containers with PAC

e Loblolly and shortleaf trays had significant reductions
in ‘other’ weeds; no difference seen in longleaf and slash trays

e Weed control results are not pine species-dependent but may
be affected by location of trays in nursery and timing of weed
seed dispersal



Results of PAC outplanting trials

* To determine carryover effect of PAC on container loblolly

e Maintenance and measurements done by Westervelt and IFCO

Eutaw, AL site

DeRidder, LA site £ \

e Results showed no differences in survival, height or RCD
between non-treated and treated seedlings one year after
outplanting



Auburn University
Southern Forest Nursery
Management Cooperative

RESEARCH REPORT 17-03

PENDULUM® AQUACAP™ (PENDIMETHALIN) APPLICATIONS ON TOLERANCE OF
CONTAINER-GROWMN LOBLOLLY, LONGLEAF, SHORTLEAF AND SLASH PINE AND

ON BLACK WILLOW AND WEED POPULATIONS IN CONTAINERIZED GROWING
SYSTEMS
by
Pendulum®AquaCap™ e

° Following numerous swecessful trials conducted by the Southern Forest Nursey ‘\.13|!1L,emer|[

re S u S re O r e I I l Cooperative of pendimethalin applied as Pendulum® AquaCap™ (PAC) in bareroot forest tree
nursertes, the upumnun.nl use of PAC is increasing in Cooperative members' bareroot nurseries. If

applied at sowing, the use of PAC has decreased the inaidence of prostrate spurge (€ hamaesyce

migcufare) and other weeds while preventing gall formation that may occur with the use of this
- herbicide post-sowing.

Although hand-weeding is performed in both bareroot and coniainer fonest tree nurseries, the use
of this weed control practice in container nurseries is more common in order o produce weed-free
seedlings for shipment. Herbicide applications that could control both Back willow (Salir sigra)
and other weeds found in containers could decrease the time and expense of hand-weeding. The
quantity and coverage of willow seed in an area is unpredictable year 1o year 3o the timing of a
PAC application is crucial, The herbicide should be applied at the time nrsnnug the contamers
and pror o willow seed dispersal if possible, Applications made after willow seed flight could
provide control of other weeds.

Because of the positive resulis of PAC use in barerool purseries vet limited information available
abowt the interaction of pendimetha e organic media, the SENMC began testing of the
herbicide 1n contamer nursenies in 2015, Tnals of two rates { 34 and 68 oz'ac) of PAC were mnstalled
ai two member nurseries on fwo pine species to gauge seedling olerance and the effectiveness of
PAC on willow and weed control and iolerance at sowing. Resulis (RE16-03) showed that most
growth characteristics of containerized loblolly and slash pane were not affecied by applications of
PAC. However, lower plug weights in slash pine and smaller roor collar diameters (at the high rate
only) in loblolly pine suggested the possibility of diminished root production of weated seedlings

Although total willow populations were lower in 2015 than previous years, the quantity of willows
in treated trays was statistically less than in non-treated travs. Significant decreases in the number
of weeds other than willow were also recorded. The results of the 2015 wials indicated the need for
further studies that would include additional pine species and an increase in willow populations (to
123t for meatment significance) if available

Therefore, the objectives of this tmal were 1) to evaluate the tolerance of container loblolly,
longleaf, slash and shortieaf pine to pre-emergent applicanions of PAC and 2) to assess willow and



What we’ve learned from 2015 and 2016
Pendulum® AquaCap™ container studies:

loblolly, longleaf, shortleaf and slash pine tested

2015 results: lob - lower RCD at high rate

slash - lower plug weights at both rates
2016 results: lob - lower survival at high rate

shortleaf - lower plug weights at high rate

significant reductions in willow populations in
trays sown during willow seed dispersal

significant reductions in ‘other weeds’ in some
trays but no effect in others



Questions/comments?



Marengo® container trial
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2016 Marengo® container trial

e Third Marengo® container study

Installed at IFCO Moultrie, GA nursery

Includes loblolly, slash, longleaf
and shortleaf pine (160 trays)

e Trays sprayed between 6 and 8 weeks post-sowing (timing
based on bareroot seedling results)



2016 results on container pine
tolerance to Marengo®

Loblolly: plug weight reduced at medium rate, root growth
potential not affected

Longleaf: plug weight reduced at high rate, root growth potential
reduced at all rates

Shortleaf: plug weight not affected, root growth potential not
affected

Slash: root growth potential not affected



2016 results of willow control in
containers with Marengo®

e The use of Marengo® significantly reduced the number of
willow in loblolly and longleaf trays

e Slash and shortleaf trays showed no difference in willow
guantities in untreated and treated trays; initial willow counts
were lower than other trays



2016 results of control of weeds other than
willow in containers with Marengo®

e Loblolly and longleaf trays had significant reductions
in ‘other’ weeds; no difference seen in shortleaf and slash trays

e 2015 results showed significant reductions in ‘other” weeds
in loblolly and slash trays (only species included in study)



Results of Marengo® outplanting trials

 To determine carryover effect of Marengo® on container loblolly

e Maintenance and measurements done by Westervelt and IFCO

Eutaw, AL site

DeRidder, LA site £ \

e Results showed no differences in survival, height or RCD
between non-treated and treated seedlings one year after
outplanting



What we’ve learned from 2014, 2015 and 2016
Marengo® container studies:

* J|oblolly, longleaf, shortleaf and slash pine tested

 herbicide tends to lower plug weights

* Jongleafis most sensitive to Marengo® in all
measures of seedling quality

e significant reductions in willow populations in
trays sown earlier in spring

e significant reductions in ‘other weeds’ in some
trays but no effect in others



Auburn University
Southern Forest Nursery
Management Cooperative

RESEARCH REPORT 17-01

EFFECT OF RATE OF OVER-THE-TOP APPLICATIONS OF MARENGO® (INDAZIFLAM)
ON SEEDLING TOLERANCE AND CONTROL OF BLACK WILLOW AND OTHER
WEEDS IN CONTAINER-GROWN PINE SEEDLINGS

IVI a re n g O ® Nina Fayne, Scon En?mk and Barry Brooks

L] W ¢ X

The pre-emergent herbicide Marengo® (7.4% indaziflam) was introduced to the ormamental
re S u S re p O r e I n horticulure and turf market in 2013 by OHP, Inc. The herbicide reduces weed development by
inhibiting the formation of cell walls in the growing tips of rois. siems and cambium. Now
manufactured by Bayer CropScience, LP, the compound is marketed as providing long-term (up 1o
8-mos) residual control of grass, sedge and broadleaf weeds, including difficuli-to-control weeds
- such as spurge, eclipta and crabgrass. Marengo® is the only pre-emergent herbicide labelled for use

inside wreenhouses under benches.

Conifer murseries are listed on the Marengo® label as an acceptable use location as a direcied
spray 1 soil, and not on seedlings or seedling beds, Since it became commercially available, the
SFNMC has tested Marengo® on both bareroot and containerized seedlings at various rates, imes
of application and conifer species. Resulis of these studies in 2003, 2012 and 2015 are repored
in Research Reports 14-04, 15-01 and 16-04 and include weed control and seedling characteristic
information from both bareroot and comainer nursery trials,

The first of these studies (2013) showed that the use of Marengo” at the time of sowing in bareroot
loblolly pine nursery beds sigmificantly reduced seedling density. However, npplxahons at & or
12 weeks post-sowing had no effect on seedling densities and root-weight ratios (RR. 14-04). The
weond of these studies (2014) was installed 1 evaluate the effect of Marengo® on conifer species
in conainer production systems as there was no information on the interaction of indaziflam and
onganic media (RR 15-00). The 2004 smdy was also intended to evaluate the effectiveness of the
herbicide in controlling black willow (Salix wigra), a roublesome weed in contminer plugs that
requires significant labor to control. Results of Ihc 2004 trials of Marengo® on loblolly, Ionblcaf
shomleal and slash pine seedlings spraved at 7+ weeks post-sowing indicated thar seedling
wlerance to Marengo® in containers was speuics-dupcmlu:l Longleal pine was the least tolerant,
with the herbicide mental o RCD, seedling shoot height, shoot weight and root weight. The
remaining three conifer species in the 2004 mial had none of these detrimental effects on seedling
quality, except for the presence of stem swelling on slash pine seedlings being the least tolerant.
The number of willow seedlings in treated container sets were significantly less than in untreated
container se1z. Thus, the herbicsde did reduge willow populations



Questions/comments?



4 ‘new’ post-emergent herbicides trial

e inresponse to need for safe, selective, over-the-top post-emergent

herbicides for control of later-season grasses, sedges, and broadleaf
weeds

e 18 installations at 4 nurseries on bareroot loblolly and slash pine

e sprayed at lowest recommended rate at sowing and at 8, 13 and
16 weeks post-sowing.

 none labelled for conifer nurseries, ‘borrowed’ from ag and turf
markets

e trial designed to determine seedling tolerance to 4 herbicides

e accepted weeds listed as controlled or suppressed on label

e Group 2 and Group 14 herbicides/ALS and PPO inhibitors
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2016 results on pine tolerance to ‘new’ herbicides

Specimen Label

@ Dow AgroSciences

Defendorm * no negative effects on loblolly or slash pine
at any application time

SPECIALTY HERBICIDE

Specimen Label
% Dow AgroSciences

* no negative effects on loblolly or slash pine
at any application time EXCEPT at sowing




2016 results on pine tolerance to ‘new’ herbicides

continued

OFEN =

e e * no negative effects on loblolly or
€nvoke slash pine at any application time

Herbicide

EXCEPT at sowing

® THCEE no negative effects on loblolly or
. . slash pine at any application time
Dlsm:[ssa (no applications made at sowing)
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3 ‘new’ herbicides in 8 week old loblolly




lob sprayed slash sprayed
at sowing at sowing

Defendor™
in 8 week old loblolly and slash
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Grasp®
in 8 week old slash and loblolly



lob sprayed slash sprayed
at sowing at sowing

Envoke®
in 8 week old loblolly and slash



What we’ve learned from 2016 ‘new’
post-emergent herbicide studies:

bareroot loblolly and slash pine tested

no negative effects of herbicides on seedling
characteristics except when applied at sowing

herbicides are available for testing but task of
testing will lie with SFNMC and nurseries



Auburn University
Southern Forest Nursery
Management Cooperative

RESEARCH REFPORT 17-02

HERBICIDE TRIALS WITH FLORASULAM, PENOXSULAM, TRIFLOXYSULFURON

2 O 1 6 AND SULFENTRAFZONE IN [.{JHLUI'.L\' AND SLASH PINE SEEDBEDS
{ ) . . Nina Payne m%.‘mm Enebak
new’ herbicides

Al its inception in 1972, the Southem Forest Nursery Managememt Cooperative was tasked

L]

re S u Its re p O rte d I n by its members to develop effective weed control practices due to the considerable production
problems caused by weed infestations. Since that time, wials have been conducted with numerous
preemergent Irerbicides. Several of these proved o be effective in their control of targeted weeds
emerging in the early months of the bareroot nursery growing season with no damage to germinating
R R 1 7 - O 2 ml:d!lng The inclusion of these preemenzent herbicides mto operational weed control regimes by
cooperative member nurseries has been a positive result of these SFNMC wials. Even as fewer
weed problems appear early in the growing season. lnter-season weed growth continues after the
herbicidal effectiveness of the preemengents has dininished. The reduction or elinination of the
need to hand-weed nursery beds or containers would be a considerable boost to seedling production
and a reduction in expense for nurseries employing the practice. Depending on the weed involved,
removal by hand-weeding may actually increase its spread if rhizomes are left since new plants

can sprout at each stem node,

The need for selective postemergent herbicides has been evident in SFNMO member numseries
since 1972, as noted in one of the first herbicide tnals conducted to wentify a posternergem
herbicide that could control musedge (Cyperrey spp. ). Since that time, many selective postemergent
herbicides have been tested with minimal success when applied in over-the-top applications. The
herbicides tested were chosen for their control of targeted weeds and were typically “borrowed’
from the agricultural, tf or omamental sectors but usually did not include conifier nurseries on the
labelled list of acceptable application sites

Simply put, the forest nursery footprint is not large enpugh 0 wamant oew chemisiries solely
for use on seedlings. Like previous years, we reached into the Agncultural and Turf toolboxes
and selected four herbicides for testing over the fop of pine seadlings. These compounds were
chosen afier a survey was conducted of SFNMC member nurseries in order 1o identify problematic
lnter-season weeds, Potential postemergent herbicides were identified as control agents of these
weeds by faculty of the Department of Crop, Soil and Environmental Sciences m College of
Agriculture at Auburn University. These herbicides are florasulam, penoxsulam, wifloxysulfuron
and sulfentrazone.

Florasulam (used as Defendor™) is a triazolopyrimidine chemical which acts as an ALS inhibitor
1o disrupt production of amino acids, thereby stopping biological function. Activity in the plam
15 seen as chlorosis, growth inhibition and reddening of veins, resulting in necrosis i 1-4 weeks




Questions/comments?



2017 Trials

All studies designed to test seedling tolerance
and herbicidal effectiveness

e Third Pendulum® AguaCap™ (PAC) container trial and second-
year measurements of outplanting trial
(1 nursery/5 installations)

 High rate Pendulum® AgquaCap™ (PAC) bareroot and container
trial (5 nurseries/8 installations)

e Ronstar®Flo (oxadiazon) bareroot and container trial
(5 nurseries/8 installations)

e Marengo® on cedar bareroot trial (1 nursery/1 installation)

e Post-emergent herbicide screening trial of 9 herbicides
(4 nurseries/5 installations)



Pendulum® AquaCap™ (PAC) container trial

e Third PAC container study

2015 results: lob - lower RCD at high rate

slash - lower plug weights at both rates
2016 results: lob - lower survival at high rate

shortleaf - lower plug weights at high rate
Significant reductions in willow populations in trays
sown during willow seed dispersal

Significant reductions in ‘other weeds’ in some trays but
no effect in others
e Installed at IFCO Moultrie, GA nursery

* Includes loblolly, slash, longleaf and
shortleaf pine (270 trays)
* Trays sprayed on day of sowing or +1

e Applications made 1X week for 6 weeks
to capture willow seed dispersal




Questions/comments?



High rate Pendulum® AquaCap™ trial

e Label allows for applications up to 139 oz/ac for ‘long term
(6 to 8 months) control’

e Bareroot trials installed at
ArborGen Blenheim, ArborGen

Shellman, K & L and SCFC nurseries
in loblolly + slash at 1 nursery

e Container trial installed at IFCO
Moultrie, GA nursery in loblolly,
slash, longleaf and shortleaf pine

FOREST TREE
NURSERY

TAYLOR ‘



Questions/comments?



Ronstar®Flo (oxadiazon) trial

* Follow-up to 2012 and 2013 SFNMC trials reporting positive
results on seedling tolerance and annual sedge control
(RR13-04, RR14-06)

e Bareroot trials installed at ArborGen Blenheim,
ArborGen Shellman, K & L and SCFC nurseries in
loblolly pine

TAYLOR
FOREST TREE

eeeee

NURSERY

Container trial installed at IFCO
Moultrie, GA nursery in loblolly,
slash, longleaf and shortleaf pine




Questions/comments?



Marengo® on cedar trial

* Follow-up to 2015 SFNMC trial reporting positive results on
cedar seedling tolerance (RR16-04)

e Bareroot trial installed at GFC Flint River Nursery

- GLORGIA
FORESTRY COMMISSION
FLINT RIVER

NURSERY




Questions/comments?



Post-emergent herbicide screening trial

e expansion of 2016 post-emergent herbicide trial
9 herbicides applied at lowest labelled rate at 9 weeks post-sowing

e bareroot trials installed at ArborGen Blenheim, ArborGen Shellman,
K & L and SCFC nurseries in loblolly + slash at 1 nursery

TAYLOR
FOREST TREE

NURSERY

e trial designed to determine seedling tolerance to 9 herbicides not
currently labelled for conifer nursery use

e accepted weeds listed as controlled or suppressed on label

e Groups 1], 2,6, 14 and 27 herbicides (various modes of action,
sites of action, target weeds and currently labelled crops)



Post-emergent herbicide screening trial (continued)
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Envoke®
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Post-emergent herbicides applied 9 weeks after sowing
photo taken 2 weeks after application



Questions/comments?



SFNMC 1979-2017 Publication shortcuts BY HERBICIDE ACTIVE INGREDIENT

bifenox 79-01

clopyralid TNO2-01 TN04-01 99-04 07-01

cloransulam 01-10

difenopenten 81-1

dimethenamid 05-02 06-04 10-03 10-04 12-01

dithiopyr 96-01 01-09

Ecotec 15-04

EPTC 02-03

florasulam 17-02

fluazifop 83-5 TN02-01 TN04-01

flumioxazin 05-02 06-04 13-05

fomesafen TN0O2-01 96-03 02-03 07-01

glyphosate 80-7 TN02-01 TNO4-01

halosulfuron TN97-1 TND2-01 98-07 99-07 02-03 05-03 06-02 06-03 07-01 07-03

imazamox 14-05

imazosulfuron 09-02

indaziflam 14-04 15-01 16-04 17-01

lactofen 89-31 TN02-01 96-01 07-01 13-04

metsulfuron 01-08 02-05 03-07 05-03 06-03 07-02 09-03

MSMA 06-01 07-01 07-02

napropamide TNO4-01 96-01

norflurazone 96-01

oryzalin MA10-03

oxadiazon 00-08 13-04 14-06

oxyfluorfen 84-16 85-19 TN02-01 TN04-01 96-01 99-08 04-04 13-04 14-01 14-06

pendimethalin MA10-03 MA12-02 96-01 09-01 10-04 11-05 12-01 12-03 12-05 13-03 13-05
14-01 14-02 14-03 14-06 16-03 17-03

penoxsulam 17-02

prodiamine MA10-03 TN02-01 TN04-01 96-01

rimsulfuron 09-02 10-03

sethoxydim 81-1 83-4 TN02-01 TNO4-01

sulfentrazone 13-05

sulfometuron 02-03 07-01

sulfosulfuron 02-03 13-04

Terracyte 15-04

thiazapyr 02-04 03-01

trifluraline TNO4-01

trifloxysulfuron 17-p2

handout in your packet

list of SFNMC publications
1979-2017
by herbicide
active ingredient



herbicide-related publications on SFNMC website
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Recap

3 trials in 17 installations conducted in 2016

5 trials in 27 installations in progress in 2017

shortcuts by herbicide active ingredients
for SFNMC website

‘How to Test Herbicides at Forest Tree Nurseries’
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Thanks to:

Pat Burch, Dow AgriSciences
Wilson Faircloth, Syngenta
Jason Fausey, Nufarm
David Hunt, Valent
Kate Venner, BASF
Bobby Walls, FMC
Dr. Steve Li, Auburn University
Dr. Scott McElroy, Auburn University
ArborGen Blenheim SC Nursery
ArborGen Selma AL Nursery
ArborGen Shellman GA Nursery
Georgia Forestry Commission Flint River GA Nursery
K & L Forest Inc. GA Nursery
Weyerhaeuser(now IFCO) Pine Hill AL Nursery
IFCO Moultrie GA Nursery
South Carolina Forestry Commission Trenton SC Nursery
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