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HERBICIDE & WEED CONTROL UPDATE

• Results of studies conducted in 2015

• Studies in progress in 2016 

• Shortcuts to herbicide-related research 
reports on SFNMC website



2015 STUDIES
• Marengo®

• Pendulum® AquaCap™

• bareroot loblolly and slash pine, cedar

• container loblolly, longleaf and slash pine

• directed spray in pin oak

• bareroot loblolly and slash pine, buttonbush

• container loblolly and slash pine



2015 STUDY LOCATIONS
Nursery # Marengo®

installations
# Pendulum® AquaCap™

installations

East Tennessee Nursery (TDOF) 2 1

Flint River Nursery (GFC) 2

IFCO Moultrie Nursery (GA) 4 6

IFCO DeRidder Nursery (LA) 1 outplanting

Westervelt Eutaw Nursery (AL) 1 + 1 outplanting 3

Weyerhaeuser Jesup Nursery (GA) 2 2

Weyerhaeuser Pearl River Nursery (MS) 4



Marengo®

indaziflam
• Primarily a pre-emergent herbicide.

• Weeds listed as controlled/ 
suppressed include spurge, eclipta, 
teaweed, doveweed, annual sedge, 
pigweed, horseweed, flatsedge,
coffeeweed, crabgrass, goosegrass, 
dandelion.

• Apply to soil.

• Conifer nurseries are listed on 
label with recommendation for 
directed spray applications.

• One of 1st MOA Group 29 
herbicides; useful in herbicide 
rotation. 



2013
1st

bareroot study

2014
1st

container study

2015
2nd

bareroot and 
container studies

2016
3rd

container studies

Timeline of SFNMC Marengo® Studies 



Objectivesof Marengo® 2015 studies:

1. What is the tolerance of bareroot loblolly, slash pine and 
eastern red cedar to different rates of Marengo®?

4. What is the effectiveness of Marengo® on willow and 
weed control in containers and bareroot seedling beds?

2. What is the tolerance of pin oak to multiple directed spray 
applications of Marengo®?

3. What is the tolerance of loblolly, longleaf and slash pine
in containers to different rates of Marengo®?



2015 Marengo® bareroot trial

• Follow-up to first bareroot trial in 2013 (RR 14-04).

• Installed at 4 nurseries on 3 species: loblolly and slash pine, 
eastern red cedar.

• Sprayed at 3 rates with single application made at 6 - 8 weeks
post-sowing on pine & at 20 weeks post-sowing on cedar.



Results on bareroot pine and cedar tolerance

• Loblolly and slash pine were tolerant of the herbicide.
Slash pine at 1 nursery had lower shoot weight. 
Loblolly at 1 nursery had slight stem swelling.

• Eastern red cedar exhibited increased density, shoot height, 
shoot weight and root weight when treated with the herbicide.

Marengo® 
sprayed 

at 20 weeks

untreated 
cedar 

same age



Results on weed control in bareroot studies

• No differences in weed density were found at any nursery in any 
species.
Spring/summer weeds counted at study installation are not
naturally found at study conclusion in November.

• Weeds listed as controlled or suppressed on Marengo® label 
include spurge, teaweed, doveweed, pigweed, horseweed, 
eclipta, coffeeweed, annual sedge, flatsedge, crabgrass, 
goosegrass, dandelion, Florida pusley.

Some study plots were inadvertently hand-weeded.



2015 Marengo® container trial
• Follow-up to 2014 container trial (RR 15-01).

• Installed at 3 nurseries on 3 species in 2 container types. 

• Each species sprayed at 3 rates with single 
application made between 6 - 8 weeks post-sowing. 



Results on container pine tolerance

• Slash pine exhibited increased stem swelling and decreased plug 
weights when compared to untreated seedlings.

• Loblolly pine exhibited mixed results across the 3 nurseries and 
2 container types when measuring effects of the herbicide on 
seedling quality. There was no consistent treatment effect with 
respect to % fill, shoot height, RCD, root weight, shoot weight, 
swelling, root growth potential.

• Longleaf pine showed no differences between treated and untreated 
seedlings in 2015. However, this contrasts the 2014 study that 
showed significant decreases in root weights.

• Herbicide effect is species-dependent.



Results on willow and weed control 
in container studies

• Willow control showed no differences between treated and 
untreated trays in 2015. This contrasts 2014 results that showed 
decreases in willow counts; however 

• 2015 lack of Marengo® effect is attributed to relative absence of 
willow in nurseries. 

• The number of weeds (other than willow) were significantly 
decreased in 2 installations. However, the remaining 4 installations 
had no difference in weed counts between treated and untreated 
trays. Most of this lack of significance is due to so few weeds 
present in the control and treated trays. Weeds identified at the 
end of the study included spurge, annual sedge and crabgrass.   



2015 Marengo® directed spray trial
• Follow-up to morning glory control trial in hardwoods using

broadcast applications (RR 13-05, RR 14-05).

• Installed at East Tennessee Nursery (TN DOF) on pin oak at 20 
weeks post-sowing when trees were at least 6" in height. 

• Directed sprayer used to apply 1 rate at single and multiple
applications. 



Results in pin oak tolerance

• 5 oak species are listed as tolerant to Marengo® on its label;
pin oak not listed.       

• Compared to untreated plots:

Single application at 20 weeks resulted in no differences in 
seedling density or % culls.  

Multiple applications made at 20 and 23 weeks resulted in
both higher seedling density and % culls.

Across all treatments, no differences in # plantable seedlings
recorded at end of study.   



Results in morning glory and other weed control
in directed spray study

• No differences in the number of weeds when comparing 
treated to untreated plots.

Standard operational weed treatments were sufficient this year.

Crown closure of pin oak seedlings limited weed development 
by date of third application.  



Marengo® 
results reported in 

RR 16-04 



What we’ve learned from Marengo® studies: 

• Bareroot pine:

Apply at least 6 weeks post-sowing (but Marengo® 
is primarily a pre-emergent herbicide).

No negative results on seedling quality are reported
at low and medium rates on loblolly and slash pine.

Because of its MOA, Marengo® can be an option       
to consider in herbicide rotation with more
frequently used herbicides to diminish shifting of
weed species composition.



Herbicide Mode of Action
Refresher 101



PAC

Marengo®

Arsenal®

RoundUp®Goal™
Reflex®

Envoke®

Defendor®
Grasp®

Dismiss®



• Bareroot eastern red cedar:

Tested at 20 weeks post-sowing for one growing
season only.

Increased seedling density and size reported in    
treated plots, but herbicides generally not expected to 
increase growth unless severe weed pressure is removed. 

Additional testing needed to clarify results in this
species.

Plans for 2016 study shelved due to low germination.

What we’ve learned from Marengo® studies: 



• Container conifers:

Loblolly, slash and longleaf pine tested.

Herbicide tends to lower root/plug weights in
3 species.

Longleaf is most sensitive to Marengo® in all 
measures of seedling quality when compared to 
untreated seedlings.

Outplanting studies have been established to 
determine carryover effects.

What we’ve learned from Marengo® studies: 



• Directed spray application in pin oak:

Tested at 20, 23 and 26 weeks post-sowing for one 
growing season only, with initial treatment delayed
until seedlings were 6" in height.

No negative results on number of plantable 
seedlings are reported in single and multiple 
applications in pin oak.

Because of its MOA, Marengo® can be an option       
to consider in herbicide rotation with more
frequently used herbicides to diminish shifting of
weed species composition.

What we’ve learned from Marengo® studies: 



Pendulum®AquaCap™
pendimethalin

• Pre-emergent herbicide.

• Apply to soil; weeds generally die 
before emerging from soil.

• Will not control established 
weeds.

• Conifer and hardwood seedling 
nurseries listed on label.

• Weeds listed as controlled on 
label include crabgrass, 
goosegrass, Johnsongrass, 
carpetweed, evening primrose, 
pigweed, spurge, woodsorrel. 

• Group 3 herbicide.



1982
1st

pendimethalin
bareroot study

1983 - 2014
bareroot studies

in pine and hardwood

2015
1st PAC

container study and 
additional bareroot pine 
and hardwood studies

2016

2nd PAC 
container study

Timeline of SFNMC PAC Studies 



Objectivesof PAC 2015 studies:

2. What is the effectiveness of PAC on willow and other 
weeds control in container production systems?                                                                       

1. What is the tolerance of loblolly and slash pine in 
containers to different rates of PAC?



2015 Pendulum®AquaCap™ container trials
• First container trials. 

• Installed at 2 nurseries on 2 pine species.

• Sprayed at 2 rates with weekly applications made at sowing over 
capping material.



Results on container pine tolerance

• Loblolly and slash pine seedling characteristics were unaffected 
by PAC applications EXCEPT         

Loblolly – slightly smaller RCD at high rate in 1 of 2 trials (0.2 mm)
control = 4.19, low = 4.08, high = 4.01

Slash – slightly lower plug weights at both rates in only trial (0.2 g)
control = 10.0, low = 9.8, high = 9.8



Results on willow and weed control 
in container studies

• Willow control - lack of willows in 2015 

• The number of weeds (other than willow) were significantly less in 
treated vs. untreated trays. Weeds identified at the end of the study 
included spurge, annual sedge and crabgrass.  

At one nursery, PAC treated trays had statistically significant 
fewer number of willow seedlings. 
At second nursery, PAC treated trays showed no difference when 
compared to untreated trays.



5 weeks after PAC application



Pendulum®AquaCap™
results reported in 

RR 16-03 



• Container conifers

What we’ve learned from Pendulum® AquaCap™ 
studies: 

Loblolly and slash pine tested, sprayed at sowing.

Seedling quality attributes not affected. Small effects 
seen in RCD and plug weights.



2015 Pendulum®AquaCap™ and Marengo® 
container outplanting studies

• Established 2 independent studies at each of 2 nurseries. 

• Purpose is to determine any carryover effect of herbicides in 
containers one year after planting.

• Planted seedlings from Westervelt 2015 PAC and Marengo® studies. 



Eutaw, AL site near Westervelt nursery DeRidder, LA site near 
IFCO nursery 

PAC and Marengo® 
field layouts



2016 STUDIES in progress
• Marengo®

• Pendulum® AquaCap™

• Container loblolly, longleaf, slash and 
shortleaf pine

• Container loblolly, longleaf, 
slash and shortleaf pine

• 3 ‘new’ herbicides • Bareroot loblolly and slash pine

• Targeted goosegrass study • Bareroot loblolly and 
slash pine



2016 STUDY LOCATIONS
Nursery # Marengo®

installations
# Pendulum®

AquaCap™

installations

# Defendor™, 
Grasp®, and 

Envoke®

installations

# Dismiss®

installations

ArborGen Selma Nursery (AL) 1

GFC Flint River Nursery (GA) 2

IFCO Moultrie Nursery (GA) 4 6

K & L Nursery (GA) 1 watch trial 1

Weyerhaeuser Pine Hill 
Nursery (AL)

2 1



2016 Marengo® container trial

• Follow-up to 2014 and 2015 container trials (RR 15-01, 16-04).

• Installed at 1 nursery on 4 species.  

• Each species sprayed at 3 rates with single application made 
between 6 - 8 weeks post-sowing. 



Objectivesof Marengo® 2016 studies:

1. What is the tolerance of container-grown loblolly, slash, 
longleaf and shortleaf pine to different rates of 
Marengo®?

2. What is the effectiveness of Marengo® on willow and 
weed control in container production systems?



At study installation

• Recorded percent fill and # willows and other weeds 
by tray. 

At study conclusion

• Will record percent fill and # willows and other weeds 
by tray. 

• Take sample seedlings from each tray to lab for 
seedling measurements and root growth potential (RGP)
studies.  

• Sprayed each species with 3 rates of Marengo® when seedlings 
were at least 6 weeks post-sowing. 



LONGLEAF

SLASH

LOBLOLLY

SHORTLEAF



Pendulum®AquaCap™ container trials
• Follow-up to first container trials. 

• Installed at 1 nursery on 4 pine species.

• Sprayed at 2 rates with 6 weekly applications made at sowing 
over topping material.



Objectivesof PAC 2016 studies:

1. What is the tolerance of container-grown loblolly, slash, 
longleaf and shortleaf pine to different rates of PAC?

2. What is the effectiveness of PAC on willow and 
weed control in container production systems?



At study installation (at sowing)

At study conclusion

• Will record percent fill and # willows and other weeds 
by tray. 

• Take sample seedlings from each tray to laboratory for 
seedling characteristics measurements.  

• Sprayed 2 rates of PAC once a week for 6 weeks, including 
each of 4 species at least once. 

• Timing of sprays to coincide with willow seed flight.



Week 1



Week 2



Week 3



Week 4



Week 5



Week 6



Started with email/phone survey of 
nurseries’ weed problems

Took resulting list of 
problem weeds to AU 

agronomist/weed scientist 
for recommendations

Selected 3 from list of 15+, 
contacted manufacturers
for information and samples

Designed studies, 
requested bed space 

in 4 nurseries

2016 3 ‘new’ herbicide trials



2016 3 ‘new’ herbicide trials
• In response to need for safe post-emergent herbicides to control

sedges, grasses and broadleaf weeds.

• Installed at 4 nurseries on bareroot loblolly and slash seedlings.  

• Sprayed at lowest recommended rate at sowing and at 8, 12 and 
16 weeks post-sowing. 



Objectivesof 3 ‘new’ herbicides 2016 studies:

1. What is the tolerance of bareroot loblolly and slash pine 
to florasulam, penoxsulam, and trifloxysulfuron at 
different application times?

2. What is the effectiveness of florasulam, penoxsulam and 
trifloxysulfuron on sedges, grasses and broadleaf weeds
at different application times?



Nina with Ken and Lucas Singleton and 
Dr. Steve Li, AU Extension Agronomist



Defendor™
florasulam

• Post-emergent herbicide.

• Herbicide used in turf. 

• Apply to small, actively
growing weeds; absorbed 
by foliage and roots; 
systemic.

• Conifer nurseries NOT on 
label.

• For broadleaf weed control.
• Also labeled as Orion® for 

ag applications.

• Group 2 herbicide.



Grasp®
penoxsulam

• Post-emergent herbicide.
• Herbicide used in rice.

• Apply to small, actively
growing weeds; absorbed 
by foliage and roots; 
systemic.

• Conifer nurseries NOT on 
label.

• For grass, broadleaf and 
annual sedge weed control. 

• Also labeled as Sapphire™ 
and LockUp™ for turf
applications.

• Group 2 herbicide.



Envoke®
trifloxysulfuron

• Post-emergent herbicide.

• Herbicide used in cotton,
sugarcane and transplanted 
tomato.

• Apply to small, actively
growing weeds; systemic.

• Conifer nurseries NOT on 
label.

• For grass, broadleaf and 
sedge weed control. 

• Also labeled as Monument® 
for turf applications.

• Group 2 herbicide.



Grasp®
penoxsulam

Envoke®
trifloxysulfuron

Defendor™
florasulam



Selma, AL florasulam application at sowing on lob



Selma, AL 3 ‘new’ herbicides study at 8 weeks post-sowing in lob

florasulam 
sprayed 

at sowing

trifloxysulfuron 
sprayed 

at sowing

penoxsulam 
sprayed 

at sowing



Byromville, GA penoxsulam application at sowing on slash



Byromville, GA penoxsulam study at 8 weeks post-sowing 

penoxsulam 
sprayed 

at sowing 
on slash

penoxsulam 
sprayed 

at sowing 
on lob



Buena Vista, GA 
florasulam study 
at sowing on lob



Buena Vista, GA 
penoxsulam study 

at 8 weeks post-sowing 
on lob

lob sprayed 
at sowing



Camden, AL penoxsulam application at sowing on slash



Camden, AL 
florasulam study 

at 8 weeks post-sowing

lob sprayed 
at sowing

slash sprayed 
at sowing



Camden, AL 
penoxsulam study 

at 8 weeks post-sowing

lob sprayed 
at sowing

slash sprayed 
at sowing



Camden, AL 
trifloxysulfuron study 

at 8 weeks post-sowing

lob sprayed 
at sowing

slash sprayed 
at sowing



At study conclusion

• Record seedling and weeds density (identify weeds) in 
each treatment plot.

• Take sample seedlings from each treatment plot to 
laboratory for seedling measurements.  



2016
Dismiss®

trial

• Installed at 1 nursery on loblolly and slash.

• Sprayed at lowest recommended rate at 8, 12, 16 and 8 & 12 
weeks post-sowing.

• Target weed is goosegrass.



Dismiss®
sulfentrazone

• Post-emergent herbicide.

• Herbicide used in turf and 
container/field grown 
ornamentals.

• Apply to small, actively 
growing weeds ; not 
systemic. 

• Conifer nurseries NOT on 
label; “field nursery stock 
plants”.

• For broadleaf, sedge and 
goosegrass weed control.

• Also labeled as Spartan® for 
agricultural applications.

• Group 14 herbicide.



Objectivesof 
sulfentrazone (Dismiss®) 2016 study:

1. What is the tolerance of bareroot loblolly and slash pine 
to sulfentrazone at different application times?

2. What is the effectiveness of sulfentrazone on goosegrass   
and other weeds at different application times?



At study conclusion

• Record seedling and weed density (identify weeds) in 
each treatment plot. 

• Take sample seedlings from each treatment plot to lab 
for seedling measurements.  



Shortcuts to Herbicide-related Research Reports, 
Technical Notes and old Coop Notes on SFNMC website 



Handout in your packet

See Nina for spreadsheet 
to use ‘Find’ feature



Recap

6 trials in 17 installations in progress in 2016

5 trials in 26 installations conducted in 2015

nina.payne@auburn.edu

Shortcuts to herbicide-related 
Research Reports on SFNMC website
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