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STUDIES INSTALLED IN 2019

* BAREROOT Post-Emergent Herbicide Screening Study — year 4

* CONTAINER Ronstar®Flo Pre-emergent Herbicide Study — year 3

* CONTAINER TapOut® Post-Emergent Herbicide Study — year |
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BAREROOT POST-EMERGENT HERBICIDE SCREENING
STUDY —YEAR 4

To determine seedling tolerance to post-emergent herbicides not currently labeled for conifer nurseries
(RR19-04,RR18-04,RR17-02)

|0 herbicides applied at lowest labeled rate

Applications made at 9 to | | weeks post-sowing

4 replicated studies in loblolly pine, | replicated study in slash pine

4 SFNMC member nurseries: Georgia Forestry Commission, K and L Forest Nursery, IFCO Jesup GA
nursery and IFCO White City AL nursery

Manufacturers or dealers provided samples of herbicides

Selection based on labeled weeds controlled (study not designed to quantify weed control)




| 7 POST-EMERGENT HERBICIDES TESTED SINCE 2016

* Basagran® (bentazon)  Ronstar®Flo (oxadiazon)*
* Beacon® (primisulfuron) * ShieldEx ® (tolpyralate)

* Defendor @ (florasulam) * Strada ® (orthosulfamuron)
* Dismiss © (sulfentrazone) * TapOut ® (clethodim)**

* Envoke ® (trifloxysulfuron) * Tenacity® (mesotrione)

* Frequency ® (topramezone) * Valor ® (flumioxazin)

* Grasp ® (penoxsulam) * Velocity ® (bispyribac)

* Mission™ (flazasulfuron) * Venue™ (pyraflufen)

* Plateau ® (imazapic)

5 % fF%“fEléfglt * Labeled for pre-emergent use in conifer nurseries

Nussery Managemen: Cooperatine ** Labeled to control grasses in conifer nurseries




|0 POST-EMERGENT HERBICIDES TESTED IN 2019

Ronstar®Flo (oxadiazon)* - year 2

Beacon® (primisulfuron) - year | ShieldEx ® (tolpyralate) - year 2

Defendor ® (florasulam) - year 4 Strada ® (orthosulfamuron) - year 2

Envoke ® (trifloxysulfuron) - year 4

Frequency ® (topramezone) - year 3

Grasp ® (penoxsulam) - year 3 .

. Mission™ (flazasuifimon

Venue™ (pyraflufen) - year 2

5 % ?F%lfﬂézglt * Labeled for pre-emergent use in conifer nurseries

Nussery Managemen: Cooperatine ** Labeled to control grasses in conifer nurseries




|0 POST-EMERGENT HERBICIDES TESTED IN 2019

Product Primary Crop Weeds controlled (our most common) Mode of Action (Group)

Beacon® corn yellow nutsedge, morningglory, pigweed, sicklepod ALS inhibitor (2)

Defendor® | turf catchweed, kylinga, yellow nutsedge ALS inhibitor (2)

Envoke® cotton horseweed, carpetweed, Florida beggarweed, morningglory, ALS inhibitor (2)
yellow and purple nutsedge, pigweed, sicklepod

Frequency® | ROWY, pine plantations | Palmer amaranth, horseweed, morningglory, pigweed, crabgrass, | Pigment Synthesis Inhibitor (27)
goosegrass

Grasp® rice eclipta, rice flatsedge, smartweed, pigweed ALS inhibitor (2)

Ronstar®Flo

turf, conifer nurseries

crabgrass, goosegrass, annual sedge, prostrate spurge

PPO Inhibitor (14)

ShieldEx® corn Palmer amaranth, carpetweed, horseweed, morningglory, Pigment Synthesis Inhibitor (27)
pigweed, crabgrass, goosegrass

Strada® rice eclipta, rice flatsedge, morningglory, redstem, yellow nutsedge ALS inhibitor (2)

Tenacity® turf carpetweed, crabgrass, goosegrass, lovegrass, marestail, pigweed | Pigment Synthesis Inhibitor (27)

Venue™ fruit & nut trees, vines | Palmer amaranth, bedstraw, Florida beggarweed, carpetweed, PPO Inhibitor (14)

eclipta, morningglory




Tenacity® damage in slash

2 weeks after spraying
7-22-19
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Grasp® plot in slash

6 weeks after spraying
8-22-19*

*Visual damage also seen in
Beacon®, Defendor®,
Tenacity® and
Frequency® plots
at this nursery

Nursery Management Cooperative




| Grasp® plots in loblolly
7 8 weeks after spraying
8-29-19*

*Visual damage also seen
in Defendor® an
Tenacity® plots

at this nursery
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SEEDLING COLLECTION AND MEASUREMENTS

* Seedling characteristics to be measured include:

* Seedling density

Root collar diameter

Shoot height

Dry weight of shoots

Dry weight of roots

Notes of stem, needle or root deformity or discoloration




Photos of possible carryover effects taken June 14,2019

Estimated plot locations
from 2018 post-emergent
herbicide screening study

Seedlings dug June 14,2019 from
2018 post-emergent herbicide
study plots, and seedlings from

a bed not included in 2018 study

Post-2019 study:

Record locations of plots
for review in 2020

- see’dli‘r‘lg‘: '
~ grown in
~ probable

 plot

2019
- seedlin

grown in
probable

2018

2018 Strada® Mission®

plot

- seedlings
- grown in bed
- outside
of 2018 study




CONTAINER RONSTAR®FLO PRE-EMERGENT
HERBICIDE STUDY —YEAR 3

* To identify safe (seedling tolerant) herbicide providing control of black willow and other weeds in
containers (RR19-05, RR18-01)

* 2 SFNMC nurseries with 8 replicated studies: 4 in loblolly pine, 2 in longleaf pine, | in shortleaf pine, |
in slash pine

* Increased sample size from previous trials (30 — 50 treated trays per installation)
* Single rate of 40 oz./ac applied
* Applications made on day of or one day after trays are sown and capped

* Applications made once per week for 2 weeks (Westervelt nursery) to 6 weeks (IFCO Moultrie GA

nursery) to capture willow seed dissemination period and sow times for 4 pine species
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Seedling tolerance results from
Research Report 18-01 (YR 1)

Seedling tolerance results from
Research Report 19-05 (YR 2)

Table 2. Container pine seedling characteristics treated with Ronstar®Flo in four species, Table 1. Container pine seedling characteristics treated with Ronstar*Flo in two species, IFCO
IFCO Nursery, Moultrie, GA. Nursery, Moultrie, GA.
Species Eate Survivalt Shoot Height ECD Shoot Plug . . :
(% Fill) (em) (mm)  Weight(z) Weight® (g) Species A"Péﬁ“”“ Rate E‘Fﬂ Sh”“E‘ﬂEjﬂ'g'“ ﬂ WE&J wﬂ?ﬁ ®
Loblolly 0 oz./ac 927a 262 372 2.05 1138
. R Longleaf 321718 0oz fac B30 288 B36a 4.10 a 13742
40 oz.fac 932a 26.6 75 2.09 11.52
% on’ 002 261 : . 21 1160 oz 831 96 §49% 13612
e =2 3 . e : Wozae 842 99 8332 41la 1408k
122 oz./ac 26.1 3.78 2,07 11.81
Longleaf 3/28/13 0oz fac 881la 288 7.66 ab 3.50 1207
Longleaf 0 oz.fac 334 26.6 5.10 312 13.73 40 oz /ac @ 18 6 7054 3.54 1183
40 oz.fac 82.9 26.4 8.18 3.08 1397 80 oz./ac 510 a 283 T45h 3.58 11.81
80 oz./ac 83.7 26.1 8.18 3.10 13.69
l2Zozfac 798 263 §.30 3.18 13.89 Lebloly ~ 4218  Dezfac 9738 301 1632 200 1039
40 oz.ac 88.0 303 372 ab 1.59 1029
Shortleaf 0 oz./ac §8.0 215 3.99 1.86 11.22 80 oz fac 303 178hb 1.95 10.39
40 oz /ac 89.1 218 3.02 1.90 11.37
&0 oz /ac 86.7 219 3.08 192 1138 Loblolly 4/10/18 0oz fac 882 315 3594 2352 11.77a
22 oz./ac 88.0 22.0 3.08 1.90 11.36 40 oz fac 974 312 389 115a :
80 oz./ac a74 112 3.83 @
Slash 0 oz.fac 935 28.7 422 277 12.61
40 oz fac 025 284 421 2.66 12.77
80 oz /ac 89.9 278 4.14 2.61 12.78
122 0z/ac 902 216 4.18 2.64 12.62




Willow control results from Willow control results from

Research Report 18-01 (YR I) Research Report 19-05 (YR 2)
Table 3. Percent likelihood of no willow or other weed populations in containers Table 2. Percent likelihcod of no willow or other weed populations in containers treated with
treated with Ronstar®Flo in four species, IFCO Nursery, Moultrie, GA. Fonstar Flo in two species, [FCO Nursery, Moultrie, GA.
Species Fate %2 likelihood of 0 willows % likelihood of 0 other weeds — — - —
present in_Legntainer tray prezent in 1 container tray Species Application Rate % ]J-kElthd ﬂfﬂ'_"-'lu'-'rm % ]JkE]-I]lﬂ'Dd of 0 '-'rtlhﬂ'mdi
Loblolly 0.0 ozfac 20.0 Date present in | container fray present in | contamer tray
40 oz.fac 100.0
80 oz.ac 86.7 Longleaf 321718 0oz fac 36.7 933
4 ozJac 100.0 40 oz fac 100.0 100.0
J 3
Longleaf 0.0 oz /ac 267 80 oz./ac 100.0 923
o9 oz/ac 100.0 Longleaf 32818 0 0z fac
20 oz.fac 100.0 40 oz.lac
122 oz./ac 100.0 20 uz""a.-:
Shortleaf 0.0 0z./ ® * )
P . . Loblolly ~ 4718! 0oz ac
20 oz/ac * ® 40 oz /ac
122 oz ac * ® 80 oz /ac
Slazh 0.0 oz./ac ® 66.7 Loblolly 410/18 0 IJ-LE{.‘
40 oz./ac * 1000 40 oz./ac
20 oz./ac * 1000 80 oz fac
122 oz.fac ® 933
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SEEDLING COLLECTION AND MEASUREMENTS

* Seedling characteristics to be measured include:
* Seedling density
* Root collar diameter
* Shoot height
* Dry weight of shoots
* Dry weight of root plugs

*  Willow and weed counts/identification will be made
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CONTAINER TAPOUT® (CLETHODIM) POST-
EMERGENT HERBICIDE STUDY —YEAR |

* To quantify the effect of multiple rates of the selective grass herbicide TapOut® (clethodim)

on seedlings grown in container media and its effect on controlling grass in containers

* | SFNMC nursery (IFCO Moultrie GA) with 2 replicated studies: | in loblolly pine, |
shortleaf pine

* Multiple rates of 4.5,9 and 16 oz./ac applied (9 oz./ac is lowest labeled rate, |6 oz/ac is
highest labeled rate)

* Applications made on June 5,2019 at 7 weeks post-sowing in loblolly pine, at 4 weeks post-

sowing in shortleaf pine
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Selective Grass Herbicide

ACTIVE INGREDIENT: BY WT.
"Clhodim. ... 126%
OTHER INGREDEENTS . . . .. .............oooiiiniinniann, BT A%
TOTAL - ..o e W00

Containg Petroleum Distillates
*[E}..2_{1 -[[[3-chior-2-propenytaeyiming] propyi]-5-[2-|sthyiiojprogyi] - 3-
hydnoey-2-cyclonexen-1 -one. Containg 007 i, Clethodim per gal.

DIRECTIONS FOR USE
It b5 & vielation o Feseral w to usa tis prosuct in B manier inconsiten! wih s lebeling.
REFER T0 LASEL BOKLET FOR COMPLETE DIRECTIONS FOR USE-

KEEP OUT OF REACH OF CHILDREN
CAUTION

PRECAUTIONARY STATEMENTS
Hazards to Humans & Domestic Animals
CAUTION
Hermriul if swaliowed. Caieas modamie ey imiteSon, Avold costact with eyes, siin o
clthing. Wash tharseghily wih s23p and weter afier handling aad before aabing, drink-
Ing. chewing gum o using fabacos. Prelongad or fraquently rapeeted skin conteet may

cause allengic reactions i some indiidusls.

FIRST AID

IF SWALLOWER: Call 2 pason conral center or doclar immedigtely for Meatment
aifwice. Hewe person sip 2 glaes of weler i abls i pealiow Do not inSuce vomiting unkes
il i che 50 by 8 poksen conbrml cenfer or docar (e not give anyihing by mauth 12 e
unconscious parson. IF M EYES: Hold eye open &nd ininss siowly and pantly with weier
for 15-200 minifes. Remire contact lensas, i present, ser the et minrdes, fen cos-
finue mnsing eye. Call 3 potsan control cemier of Sochor immesiatzly for edwce. IF O
SHIN DR CLOTHIMG: Teka o contaminaied dothing. Rnge skin immediately wih plemly
of weter for 15-20 minetes. Call 2 potsan comired center or octor for treatmen advice.
IF INHALER: M persn 12 fresh air i person i not breething, call 911 o an ambe-
lanca, end en ghve arifical respiretion, preferably mauth-io-mouh, if poesible. Call 8
[ason canol Center of dockar far further teaiment ecvice. HOT LINE NUMBER: Heve
the product coskziner or label with you whea calling & patsen cominal cemler o doctor, o
(paing fior treaiment. Wow may As0 contect @00 424-5600, colect day or night. for emer-
fency medical treatment iminmeson. MOTE TO PHYSICUAR: Ingastion of this product o
sufvseuent vamiing can result in aspition of ight iydsscarban bauld, which can causs
MR If injesizd, probable mucisal damage may contraindizaie e wsa of gas-

STORAGE AND DISPOSAL
D mof conemineie malar f0ad or f2ed by storege or disposal
PESTICHDE STORAGE: S in onpingl casteinzrs only. Keep castainer cioead when not
I utse. Dz ot store neer faed or f2ed. In cese of spdl on oot o pawed serfeces, mop and
remive {0 chemical masiz storage anes unfll propar Sisposal can ba made [ product can-
o ke LEad acoarding to the label.
PESTICEDE DESPOSAL: Festicide westes are Gcufely hazamious. improper depasal of
EALESS pesCie, Sy Misre, o risale|s a vioabon of Fodersl aw, I these westss cn-
o be sieposed of by usa aooosding to |abel instructions, comtact pour St Pesticide or
Ervissrmental Cantrol Agency, or the Hazardous Weste reprseatalve of the neenest FRR
wmﬁm fance i proper SEped mebhods

DIRECTIONS FOR ANNUAL GRASSES
(ALL CROPS)

+ ApQIy only to actely growing grasses Bt specified weed heights.
* Apply when the first gress weed Spacied in @ mixed grass weed populztion reaches the specified growih stage for Feabmant.
+ Ui the high rate under heswy grass pressure andior when grasses are at maxdmum height

= Do not exceed e maximum per applcation rate listed in Tahls 1, CROP

TAPOUT.
W
GRASS SPECIES SCIENTIFIC HAME « gy orly b actively growing grasses at specilied weed heights,
Bamyartgrass Echinochios crus-gai = Uiz the high rate under heawy grass pressure andfor when grasses are at maximum helght.
Brozdisaf 5ignalgrass Brachiaria piafyphyia

Brome
California

CONIFER TREES

TAPOUT can be used to conirod labeled grasses in Chnstmas tree farms, conifer nurseries and conifer plankztions jbut not in forests).

TAPOUT.

Bromus carnaius

(ALL CROPS)

DIRECTIONS FOR PERENNIAL GRASSES

= Apply when the first grass weaed species in @ mixed grass weed population reaches the specified growth stage for trestment.

= [o not exceed the maximum per spphcation rate |isted in Table 1, CROP SPECIAC USE DIRECTIONS, RESTRICTIONS AND LIMITATHONS FOR

WEED HEIGHT
{inches)

APPLICATION RATES
MINIMUM RATE MAXIMUM RATE
FL DzJA Fl. 0z./A

SCIENTIFIC NAME

COMMON HAME SCIENTIFIC RAME

Arboriitas, American
Cedars

Cypress

Fir, Douglas

Firz

Cadrug spp.

Thuia occidentzls

Taxocienm spp.
Peeudoizugs manziesi

Hemiock, Lanadantasbam
Hemiock, Wesbem

Fines.

Spruces

Tew

Tauga canadansis
Tauga heteraphyila

I appiication equipment or & mix tank asd continu to deain for 10 secends afer the
fiow beqins t drip. ol castainer pekdz down over appbcation ageipment ar mi tank or
collect nneate for |aler uss or dispasal insar pressune rissing nozek in e sde of he con-
tainer, end rinse at sbost 40 P for at least 30 seconds. (Deain for 10 secends after the
fiow tiagine i drip. Offer for recycing or raconditioning, or punciae end dispess of In &
sanriary lendfil, or incineretion, or, f alowesl by S end local asthonibes, by beming. ¥
burned, stay ot of smoke. Refillable Comtziner (250 galon & Bulk): Rl the con-
Iainar with pesticide only. Da not rewse this container for asy sther puspcse. Claasing the
contEser before final dispoeal is the responalbilty of the person dspoeing of the containe
Cleaning (befare reliling & the rsporsibiiy of he reflier. Offer for racpding or recoed-
tioning, or penciure asd dispose of in a sasitary lendiil, or incinerarion, or, ( alowed by

Szate and local authoribes, by bemisg. I bumes, Sty ot of smake.

iric lavage. May pose e aspration preumonie hazars, Comains petrieem distilae.

SEE INSIDE BOOKLET FOR ADDITIONAL PRECAUTIOMARY
STATEMENTS AND COMPLETE DIRECTIOMS FOR USE

EPA Res. No. '5005-578 AD 114
EPA Est. No: First letters of product batch code indicete producing estab-
liskwmemt: 5905-AR-1=WA; 5905-0A-1=CG; 5005-1A-1=0I; 5905-CA-1=KC

Manufactured For

HELENA CHEMICAL COMPANY

225 SCHILLING BOULEVARD, SUITE 300
COLLIERVILLE, TENNESSEE 38017

T

Fed flice tiryzz satva Quackgrass (Elytrigi rapans
Ryegrass First Application
Harty Lo rematum FAepeat Applicationis] (if regrowth occurs)
Rakan LoNum metiforim
Seeding Johnongrass Sorghurm halepense Ahizome Johnsongrass [Sorgiom haiananse)
Shattercane Sorghum bicair First Application
Southwestem Cupgrass Erfochioa graciils Aepeat Applicationis) (if regrowth cccursy
Sprangiiog
Amazon Lapiochios pankcoioes ‘Wirestem Muhly fMuhlanharpa frondosal
Bearded Lapiochioa fasciculars First Application
Mexican Lapinchios uninanwa Hepeat Applicationfs) (If regrowth occurs)
fed Laptochioa fiffonmis
Perennial Blusgrass
|Roughstal (Pas triialsy
|Femtucicy [Fog panensis)]
First Application
Aepeat Application|s)
Bentgrass (Agrostis spp. |
First Application

Repeat Application|s) (If regrowih ccours)

3 (o up fo 6" runners)
3 (or up 0 6" runnersy

4Ww8
48

26
26

408
48

dfo12
4012

121024
Gto 18

408

48

24

24

24
24

12
12

12
12

12
12

12

12

(F

12
12

12
12

a2
32

32
32

32
32

32

3z
32

3z
24

32

32

32

32

32
32




TapOut® trial in shortleaf applied at 4 weeks post-sowing
Photo taken at |16 weeks after spray application™

*From visual inspection in September, most trays (treated and untreated) have grass in them. Depending on results
from collections, consider factors of rates (too low?), timing (too late?),
multiple sprays (too few?)




SEEDLING COLLECTION AND MEASUREMENTS

* Seedling characteristics to be measured include:
* Seedling density
* Root collar diameter
* Shoot height
* Dry weight of shoots
* Dry weight of root plugs

* Grass counts/identification will be made
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CONTACT

Nina Payne
334-844-4917
nina.payne@auburn.edu

Southern
Forest
Nursery Management Cooperative
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