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2016 Trials

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

All studies designed to test seedling tolerance 
and herbicidal effectiveness 

• Marengo® container trial and outplanting trial

• 4 ‘new’ post-emergent herbicides (bareroot)



pendimethalin

• pre-emergent herbicide

• will not control established weeds

• conifer and hardwood nurseries 
listed on label

• Group 3 herbicide/root growth 
inhibitor

• for control of grasses and 
broadleaf weeds not sedges

Pendulum® AquaCap™ container trial

• apply AT SOWING

• approx. 60% of SFNMC bareroot 
nurseries use PAC operationally



2016 Pendulum® AquaCap™ container trial

• Second PAC container study 

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

• Installed at IFCO Moultrie, GA nursery

• Trays sprayed on day of sowing or +1

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



2016 results on container pine tolerance to PAC

• Loblolly: no negative effect except lower density at high rate

• Slash: no negative effect on any seedling characteristic

• Longleaf: no negative effect on any seedling characteristic

• Shortleaf: no negative effect except lower plug weight at high rate



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
quantities 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

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

• 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 

• Maintenance and measurements done by Westervelt and IFCO 

Eutaw, AL site 

DeRidder, LA site 

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



2016 
Pendulum®AquaCap™

results reported in 
RR 17-03 



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

2015 results: lob - lower RCD at high rate 

• loblolly, longleaf, shortleaf and slash pine tested

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? 



indaziflam

• primarily used as pre-emergent 
herbicide for residual control up 
to 8 months 

• apply to soil

• conifer nurseries are listed on label 
but as a directed spray application 
only “Do not apply to seedlings or 
seedbeds” 

• Group 29 herbicide/root growth 
inhibitor

• for control of grasses, sedges and 
broadleaf weeds

Marengo® container trial



2016 Marengo® container trial

• Third Marengo® container study 

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

• Installed at IFCO Moultrie, GA nursery

• 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

• Slash: 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



2016 results of willow control in 
containers with Marengo®

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

• Slash and shortleaf trays showed no difference in willow
quantities 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®

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

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



• To determine carryover effect of Marengo® on container loblolly 

• Maintenance and measurements done by Westervelt and IFCO  

Eutaw, AL site 

DeRidder, LA site 

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

Results of Marengo® outplanting trials



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

• loblolly, longleaf, shortleaf and slash pine tested

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

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

• herbicide tends to lower plug weights 

• longleaf is most sensitive to Marengo® in all 
measures of seedling quality



2016 
Marengo®

results reported in 
RR 17-01 



Questions/comments? 



• in response to need for safe, selective, over-the-top post-emergent 
herbicides for control of later-season grasses, sedges, and broadleaf 
weeds  

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

• Group 2 and Group 14 herbicides/ALS and PPO inhibitors

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

4 ‘new’ post-emergent herbicides trial

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

• trial designed to determine seedling tolerance to 4 herbicides

• accepted weeds listed as controlled or suppressed on label



florasulam penoxsulam

trifloxysulfuron sulfentrazone



2016 results on pine tolerance to ‘new’ herbicides 

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

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



2016 results on pine tolerance to ‘new’ herbicides
continued 

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

• no negative effects on loblolly or 
slash pine at any application time 
(no applications made at sowing) 



3 ‘new’ herbicides in 8 week old loblolly

Defendor™
sprayed 

at sowing

Envoke® 
sprayed 

at sowing

Grasp®
sprayed 

at sowing



Defendor™  
in 8 week old loblolly and slash

lob sprayed 
at sowing

slash sprayed 
at sowing



Grasp® 
in 8 week old slash and loblolly 

slash 
sprayed 

at sowing

lob sprayed 
at sowing 



Envoke® 
in 8 week old loblolly and slash

lob sprayed 
at sowing

slash sprayed 
at sowing



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   



2016 
‘new’ herbicides

results reported in 
RR 17-02 



Questions/comments? 



2017 Trials
All studies designed to test seedling tolerance 

and herbicidal effectiveness 

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

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

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

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

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



Pendulum® AquaCap™ (PAC) container trial   

• Third PAC container study 

• Includes loblolly, slash, longleaf and 
shortleaf pine (270 trays)

• Installed at IFCO Moultrie, GA nursery

• Trays sprayed on day of sowing or +1
• Applications made 1X week for 6 weeks 

to capture willow seed dispersal

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? 



High rate Pendulum® AquaCap™ trial

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

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

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



Questions/comments? 



Ronstar®Flo (oxadiazon) trial

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

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

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



Questions/comments? 



Marengo® on cedar trial 

• Bareroot trial installed at GFC Flint River Nursery

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



Questions/comments? 



Post-emergent herbicide screening trial 

• 9 herbicides applied at lowest labelled rate at 9 weeks post-sowing

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

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

• accepted weeds listed as controlled or suppressed on label

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

• expansion of 2016 post-emergent herbicide trial  



Basagran T/O bentazon

Defendor florasulam

Dismiss sulfentrazone

Envoke trifloxysulfuron

Frequency topramezone

Grasp penoxsulam

TapOut clethodim

ValorEZ flumioxazin

Velocity bispyribac

Post-emergent herbicide screening trial (continued)



turf,
ornamentals

turf

cotton, 
sugarcane

conifer 
plantations,

VM

rice

conifer trees, 
cotton, flax,
food crops

cotton, corn, 
soybeans, 
sugarcane, 

wheat, beans, 
VM 

turf

crops

turf,
ornamentals

annual sedge, 
yellow nutsedge, 

teaweed, ragweed, 
other broadleaf 

targeted 
weeds crops targeted 

weeds

catchweed , clover, 
dandelion, 
groundsel, 

other broadleaf 
beggarweed,

eclipta, pigweed, red 
sorrel, spurge, 

purple & yellow 
nutsedge, globe sedge, 

green kylinga, 
goosegrass 

beggarweed , 
Johnsongrass, 

marestail, morning 
glory, purple & 

yellow nutsedge, 
pigweed, sicklepod 
Palmer amaranth, 

carpetweed, 
marestail, morning 

glory, pigweed, 
crabgrass, 
goosegrass 

eclipta, rice 
flatsedge, 

pigweed, ragweed, 
morning glory, 

yellow nutsedge 

grasses 
only 

eclipta, marestail,
pigweed, teaweed, 

beggarweed, morning 
glory, palmer amaranth, 
crabgrass, goosegrass, 

sicklepod, 
rice flatsedge 

yellow nutsedge, 
clover, dandelion, 

henbit, other 
broadleaf

herbicide herbicide



Frequency®

Valor®EZ

TapOut®

Grasp®

Envoke®

Basagran® Dismiss®

Defendor™control

Basagran®

Frequency®

control

Post-emergent herbicides applied 9 weeks after sowing 
photo taken 2 weeks after application



Questions/comments? 



handout in your packet

list of SFNMC publications
1979-2017

by herbicide 
active ingredient



herbicide-related publications on SFNMC website 



handout in your packet



Recap

3 trials in 17 installations conducted in 2016

5 trials in 27 installations in progress in 2017

nina.payne@auburn.edu

shortcuts by herbicide active ingredients 
for SFNMC website

‘How to Test Herbicides at Forest Tree Nurseries’



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



Tuesday Tour

herbicide screening study
bed 1

RonstarFlo study
bed 2

PAC high rate study
bed 2



Wyatt Mock
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