Vineyard Weed Management:
Highlights and Take Homes
from My Career

Foothill Grape Day 2020

Tuesday, March 31 -11:00 - 11:45 am




)ptimizing Herbicide Applications

.
b



DuPont"Matrix®*SG

herbicide

QCHATEAU[

WATER SOLUBLE GRANULE
For wood control in Cltrws Fruit, Soowe Frwir, Teee Nws, Powse Frait, Geapes, Potatoes, Pocatoes (Groew for Soad),
Towttones (Meld prosw), Fleld Corw (Cal(fovrsial and Geais Grosm far Seod (Oragon & Waibingtas)
demive Iy, ey By W,
Fansulfuron
_ N4[4 b dmethonyprmmedn Sy sanocetom (- ) sttnd o (). 2 pandie sdfcoernds
Ohfvee f e
TOTAL

* Reduced residual weed control
may occur when burndown
applications are made to fields
where heavy crop and/or weed
residue

e Start with a clean field, using
either a burndown herbicide
application or tillage
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* 8 sets of paired treatments- either leaves raked or leaves left.
* Plots raked at 11:30 AM 12/19/07

. Plots treated 12:30 PM 12/19/07

. Treéted with 10 oz Chateau +24 oz Roundup with OC
nozzles sprayed from both sides of row. - |

* Each plot 4 vines (24 feet) long
* Merlot grapes
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March 1 (75 DAT)




March 1175 DAT) | June 12 (180 DAT)

% Leaf % Fillaree Cover % Willowherb
Cover control

Raked Not Raked Not
60 5 50 100 70
50 7 30 100 50
50 15 40 90 40
40 3 20 90 50
40 5 10 100 70
33 1 15 90 70
25 5 20 100 70
Ave 8.30% 28% 96% 60%













ozzles are the least expensive part of any sprayJob
but are often the most overlooked!

Nozzles have been engineered to produce spray droplets
- of a given size for a given pattern. :
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Nozzle choice

e Directly affects:
spray droplet size
[spray drift potential
uniformity and coverage

e Which impacts:

weed control
economics
environmental quality
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Herbicides

Turbo Teelet®

Turbo Teelet®
at pressures below
BUI?SI

Turbo TwinJet®

Turbo TwinJet®
at pressures below
SCIIESI

N '
el a XR, XRC TeeJet®
M’ ;

- a XR, XRC Teelet®
iy, P
M

at pressures below
SUIESI

AIXR Teelet®

Soil Applied

Post-Emergence

I, AIC Teelet®

Air Induction Turbo
TwinJet®

Contact Systemic

Spray nozzles, drift, and performance

Dr. Kassim Al-Khatib, UCIPM Program

TP Extended range ﬂ/

XR (22%) a,
%;
(<6%) /7/
Air Mix % Venturi Design — Il
Al XR /c?ﬁ (<3%)

Guardian Air /o&
I\ %

TTI % Venturi Design — |
Y (<1%)
Turbo Drop o&

Turbo Teedet




XR-Extended Range Teelet

TT-Turbo Teelet

TT360 Turbo Twinlet

AIXR-Air Induction XR

Al-Air Induction Teelet
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Extended Range Flat Fan Turbo Teelet -

=171 Dv0.5=365 Dv0.9=532 40 psi 8 gpa Dv0.1 =153 Dv0.5 =307 Dv0.9 =475 40 psi 8 gpa
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Teelet Air Induction (Al)

Dv0.1=160  Dv0.5=313 Dwvi}.9=474 Dv 0.1=210 Dv0.5=394 Dv0.9=563 70 psi g gpa
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Systemic Herbicides Contact Herbicides

Broadleaves Grasses * Rely
e 2,4-D * Fusilade e Goal
" * Poast | ’_ﬁ Shark ¢ 2
e Venue g : ’

* Organic Herbicides
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Table 1. Spray nozzle description, operating pressure, droplet size, drift, and general herbicide use patterns

Drift
Spray Nozzle Description PSlrange Dropletsize management Preemergents Systemics Contacts |
Extended Range (XR) flat fan 15-60 F-C (15 psi) Good Good Good
VF-M (50 psi) (15-20 psi) (>40 psi)

Off-Center 30-60 M-VC Good
(>size 06)

Poor

Turbo Teelet 15-90 M-XC Very good Good

(<30 psi)

Drift Guard Teelet 30-60 F-C Good Poor

Air Induction 30-100 C-XC Excellent Good

Air Induction XR 15-90 M-XC Excellent Good

Turbo Teelet Induction 15-100 XC Excellent Poor

Twinlet 30-60 F-M Poor Good
Drift Guard Twinlet 30-60 F-C Very good

Turbo TwinlJet 20-90 M-XC Excellent
(20 psi)

VF (very fine), F (fine), M (medium), C (coarse), XC (extra coarse)

Nozzle tip wear: nozzle tip wear depends primarily on tip material:
(wears quickly) brass > polyacetyl > stainless > ceramic > carbide (little to no wear).



Extended Range (XR) Flat Fan

XR TEEJETY

PSI: 15 - 60
C — F (400-145)

AT 15 PSI AT 60 PSI Drift rating:
PRESSURE PRESSURE Good (15 - 20 psi)




Air Induction (Al) Flat Fan

Pre-orifice

Air inlet




Air Induction-Extended Range (AlIXR) Flat Fan

Chamfer Removable
Pre-Orifice

Air Inlet Air Inlet

AIXR110___ -VP Spray Tip

(Cross Section View)



All rights held by ADAPTIV. No unauthorized use or reproduction of materials without the consent of ADAPTIV.
















Figure 2. Conventional flat fan spray tips at 40 psi. (Wolf)

Figure 3. Air induction nozzles at 70 psi. (Wolf)
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Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).

PSI
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SHARK

Controlling Spray Droplet Size

Volume Median Diameter (VMD)- VMD is the expression
of the droplet size of the spray cloud. The VMD value
meahs that 50% of the droplets are larger than the
expressed value and 50% of the droplets are smaller than
the expressed value. Optimum SHARK EW Herbicide spray
clouds should be 450 microns with fewer than 10% of the
droplets being 200 microns or less.
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herbicide

WATER SOLUBLE GRANULE

Far vord contedl iv Citrva Frull, Wane Foudl, Trod Niti, Pawe Frall, Grapes, Patitass, Pataliei (Grosw fir Sondi,
Fowssttinss (Mol d gromany, Fiold Covw (Califorsdal and Grass Grasm far Soad (Ovrgan & Mgabingras)
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EFA Reg Mo, 330.708

Noanielillable Contadnei

For applications prior to the emergence of crops and target weeds,
applicators are required to use a Coarse or coarser droplet size
(ASABES572.1). » For all other applications, applicators are required to
use a Medium or coarser dropletsize (ASABE S572.1)



Less Drift

g

Better
coverage, but
- more drift

Kurt Hembree — UCCE, Fresno County
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SIGNIFICANCE OF DROPLET DESIGN

Volume Mean Dlameter

250
'I. microns |

—-—- -

microns

\
500 )

) ( 250 \M o :
10% of volume contains droplets B | microns | " | microns [ 90% of volume contains droplets

smaller than this micron size. | AU " 4 larger than this micron size.

¢ 250 "lr 250 '-“.f' 250 l;' 250
\ microns J{ microns /| microns /{ microns




* You have XR 8004 vs nozzles delivering 0.4 gallons of spray
solution per minute at 40 psi. An XR 8004 nozzle at 40 psi
corresponds to an ‘M’ for medium droplet size or a VMD
range of 226-325 microns.

* You want to apply SHARK herbicide. It requires a VMD of at
least 450- What do you do?



Droplet size classification

(droplets <~200 microns drift more)
Spray droplet Spray droplet
diameter (um) category Example
Dry fog
<145 Wet fog
145-225
226-325
326-400 Coarse Fine rain

401-500 Light rain

>500 Extremely coarse Medium rain

Fine mist/drizzle

Medium Very fine rain




Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).

PSI




Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).




Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).

PSI

AIXR Teelet® (AIXR)
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AIXR Teelet® (AIXR)

Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).

PSI
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Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).
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Table 6. Droplet size-classification for nozzle size
and pressure (example from Spraying Systems Co.).

PSI

AIXR Teelet® (AIXR)

AIXR110015 BB vCc C C C C M M
AR11002 | xC [ xC | xC [RTINCNNSNII v |

Ve cll Felliell fall i
AIXR11003 XC [WYe aic el iel e
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AIXR11005  UC XC [N N
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A W 2 VMD ranee of 401- Omlcronsthat

almost is twice the diameter or eight times the volume of
the XR8004






* Convulvulus arvensis (Convolvulaceae)

* Perennial with vinelike stem

* Spreads by seed, rhizome and creeping roots.

* Roots can penetrate soil to 10 feet or more.

. Seeds can remain dormant for 15-20 years- or more

* Maximum translocation of carbohydrates from shoots to
roots occurs from the bud to full flower stage
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Flowering (most
plants)

Preflowering
(some plants)

Seeding
(few
plants)




Glyphosate Translocation

Photosynthates | |
| (sugars) '
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Roundup
Control 1yr after application
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-Surfactants are products that enhance the ability of a
herbicide to enter into a leaf or to stay in an aqueous
solution

»Surface Active Agents
»Normally used at 0.25 to 1%, v/v (2 to 8 pt/100 gal)

»Most are nonionic surfactants, although silicon
surfactants are also available

> All act on the surface tension of water



“Caused by hydrogen bonding
between water molecules




Adding surfactant to the mix can increase
herbicide droplet contact with foliage

Without With added
surfactant surfactant




Fertilizers and Water Conditioners

» Fertilizers and water conditioners can decrease
antagonism of herbicides in hard water and enhance the
ability of a herbicide to be translocated within a plant

»Ammonium Sulfate (AMS) or Ammonium Nitrate (AN)

>»Normally used at 2%, wt/v (17 |bs/100 gals)

»Urea + Ammonium Nitrate (URAN)
»>Liquid formulations containing 28 or 32% N
»Used at up to 4% v/v (4 gal/100 gal)



water antagonism ranges from 150
ppm for calcium to 300 ppm for |
sodium

»Compatibility problems from
addition of liquid fertilizers

»If dry AMS is used, be sure to fllter _
out non-soluble materials to prevent o B t ﬁ.
clogging of nozzles ,

bttp://www.culligansw.com

>The threshold level for “hard” ' \ \
l
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Glyphosate and Hard Water

»Glyphosate salts are antagonized by other salts in hard water such
as calcium, sodium, magnesium, and iron

» These elements form cations (positively charged ions) that react
with negatively charged glyphosate salts
»Both ammonium (NH5!*) and sulfate (S0,%) active

»Glyphosate is more readily absorbed into foliage when combined
with ammonium than when combined with Ca2*, Nal*, Mg?+, or
Fe2+ ions

> Free sulfate binds with Ca2+, Nal*, Mg?+, or Fe?* ions



Wheat fresh weight % reduction from Roundup (0.2 Ibs/a) at 14 DAT

Ammonium “ay
Distilled water] Well water #1 Well water #2

Nalewaja and Matysiak 1993




Buffering Agents and Glyphosate  Ribzm

JUMBO
TITTTT
Buffers modify the pH of a solution X LRI
[,;;..:--- At low pH, more glyphosate exists as a salt than as the
s y free acid
N »Slightly acidic spray solution applied to leaves results in
R JILY better glyphosate uptake
I 2s o f >So when spraying glyphosate, its best to use water
? . with a pH from 4 to 6
o = > If water exceeds pH 7, consider using a buffer
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Fowsatows (el d grosn), Fleld Corn (California) and Geass Growm far Seed (Ovegon & Wgskingron)
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* o [For best results, maintain spray tank solution at pH 5 to 7
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controls grass and weeds...sustainably
NON-SELECTIVE HERBICIDE

ACTIVE INGREDIENTS: PRECAUTIONS:
Eugenol: 6.0% Avoid getting in eyes or on skin or clothing. The use of side-shield safety glasses
and gloves is recommended. Harmful if swallowed. If skin contact occurs, re-
INERT INGREDIENTS: move contaminated clothing and wash with large amounts of soap and water. If
Water and Molasses: 94.0% in eyes, rinse repeatedly with clean water for 15 minutes. Obtain medical atten-
Total: 100.0% tion for any persistent irritation.

PRODUCT INFORMATION: CONTAINER DISPOSAL:

WEED SLAYER is a unique broad spectrum natural herbicide made from a Eugenol Dispose of waste material in accordance with federal, state and local environ-
an essential oil of clove and molasses. It can be applied to control grass and mental laws and regulations.
weeds. Results are normally seen in less than a week but can take up to 10 to 14
days. STORAGE:

Keep container sealed tightly when not in use. Keep product in a cool location
DIRECTIONS FOR USE: away from direct sunlight. Store in temperatures below 90°F (32°C}.

Apply 1 to 3 quart into 20 and up to 25 gallons of water total {1% to 3% dilution
rate). It is recommended to bring the water pH below 4 prior to adding WEED CONDITIONS OF SALE:

SLAYER. When applying, make sure to protect all desirable crop or plants from Seller warrants that this product conforms to the chemical description on the
overspray as WEED SLAYER will affect them. Do not apply to young trees or shrubs label thereof and is reasonably fit for purposes stated on the label when used in
with green bark. For best results apply with an approved biclogical amendment. accordance with directions under normal use and conditions. Crop injury, ineffi-
SHAKE WELL BEFORE USE. KEEP PRODUCT AGITATED IN THE TANK. cacy, or other unintended consequences may result from factors, such as weath-
er conditions, presence of other materials, or the manner of use or application,

WEED SLAYER is exempted from EPA registration under FIFRA 25 (b). which are beyond the control of seller. In no case shall seller or its affiliates be

liable for consequential, special or indirect damages resulting from the use,

CAUTION: KEEP OUT OF REACH OF CHILDREN handling, or shipping of this product. Neo warranty is expressed or implied, in-

cluding warranty of merchantability or fitness for a particular purpose.

NET VOLUME: &\sﬁ”#e% FOR COMMERCIAL USE ONLY MANUFACTURED BY:
25USgal/85L i 4 Manufactured in the USA Agro Research International LLC
NET WEIGHT: Organis Agiculture R 29203 State Road 46

Washington State Dept. of Agriculture

10.61 kg / 23.4 Ib. -ﬁ

LOT: MMDDYYXX-# EXP: MM YY

£\

GRO Sorrento, FL 32776

EVIENGIAEN| (407) 302 6116
www.agroresearchinternational.com




Use spray additives within label
guidelines to reduce production of
small spray droplets

But which one, and how much
will it help?
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NEW PESTS AND DISEASES
b4

Stinkwort is rapidly expanding its range in California

Stinkwort (Dittrichia graveolens) is a
Mediterranean native that has become
a weed in areas of Europe as well as in
Australia. This strong ly aromatic weed
was first reported in California in 1984 in
Santa Clara County, and it had spread to
36 of the 58 California counties by 2012,
Stinkwort is not palatable to animals,
and can be poisonous to fivestock and
cause contact allergic dermatitis in hu-
mans. i California, this weed is found
primarily along roadsides. However, the
biology of this annual plant suggests
that it could also invade open riparian
areas and overgrazed rangelands. Stink-
wort has an unusual life cycle among
annual plants: Unlike most summeror
late-season winter annuals, stinkwort
flowers and produces seeds from Sep-
tember to December. Such basic biologi-

o x L 4 3

Stinkwort is related to fleabanes and goldenasters and grows to about 2.5 feet tall. In Cal
rapidly invading weed most often occurs in disturbed and wasteland sites.

.
ifornia, this
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Understanding seed characteristics and seedling establishment patterns is essential for the development of effective management strategies for invasive annual species. Dittrichia graveolens
(stinkwort) has increased its range rapidly within California since 1995, yet its biology is not well understood, which has led to poorly timed management. In this study, seed viability, germination,
longevity, and dormancy, as well as seedling emergence characteristics of D. graveolens were evaluated in field, greenhouse, and laboratory experiments in Davis, CA, over a 2-yr period (fall 2010 to

summer 2012). IN the laboratory, seed germination of D. graveolens occurred at a wide range of constant
temperatures (12 to 34 C). Cumulative germination was comparable to total seed viability (80 to 95%) at
optimal germination temperatures, indicating that primary (innate) dormancy is likely absent. e base temperature for

germination was identified using a thermal time model: 6.5 C and 4 C for 2010 and 2011 seed populations, respectively. In the field, seedlings emerged from fall through spring following precipitation events. A very low

percentage of seedlings!(2.5%) emerged in the second year after planting. EC]UIValent Seedllng emergence WaS Observed Over a Wlde
range of light conditions (100, 50, 27, and 9% of available sunlight) in a greenhouse Sy
experiment, indicating that seed germination is not limited by high or low light resus from these seea ¥

experiments improve our understanding of the reproductive biology of this rapidly expanding exotic annual and provide valuable |nformat|on for developing effective timing and longevity of management programs.
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TABLE 1. Effect of postemergence herbicides and mowing on the control of Dittrichia graveolens

Duna acid Late postemer gence
Product trade Ounce aquivalent treatment®
Treatment name producti/acre {(aelacre June 24, 2009

U cover Yigort
Glyphosate Foundup Pro 16 7 Aabcds 6.6cd
Glvphosate Roundup Pro Bt S.0ab 4.5k
Arminoperalid Milestone 5.5 16.2de 9.8d
Arminopeyralid Milestone K 15.0cde 9.0d
Aminocyclopyrachlor — 10,0k 6.5bc
Aminocyclopyrachlor — /.3abcd 0.5bc
Triclopyr amine Garlon 24 A.0ab &.5icd

Triclopyr amine Garlon 324 Oa 0a
Mg g — L.3abc 10.0d
Untreated — 23.6e 10,0

t All late postemergence treatment s wiare made prior tofl owering,
T Vigor mtings based ona 0to 10 s@le with O = dead plants and 10 = healthy plants,
F Murnbers in the same columnwith different latters are sgnifiantly differant at 5% confidence lavel,
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Glyphosate Translocation

Photosynthates
(sugars)

U University of California : Y

C Agriculture and Natural Resources  Cooperative Extension



‘Grass’ HerbicideTranslocation

Photosynthates
(sugars) & water

U University of California

C Agriculture and Natural Resources  Cooperative Extension
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Northern California Weed Control Calendar
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Rush ‘SkeletonweecL

T

Rush skeletonweed is a deep-rooted forb in the sunflower famlly, growmg 1 to 4 feet in helght Sharply Iobed Ieave? 5 :
similar to those of dandelion, form a rosette that withers as the flq_wer stem develops. Other leaves up the stem are 2
inconspicuous, narrow, and entire. Each rosette produces 1 flowering stem, with multiple spreading or ascending o
branches. A dlstuggwshlng characteristic of rush skeletonweed is the presence of coarse, downward po*Fntlng brown hairs
near the base of the stem. Flower heads are produced near the ends of stems, either individually or in groups of 2 to 5,
each with 9 to 12 flowers. Seeds are about 0.1 inch long, with a slender beak at the top, bearing a copious pappus of
~_numerous capillary bristles. The leaf, stem, and roots exude milky latex when cut or. broken * "
It has a slender, simple taproot that can reach over 6.5 feet deep and branch at depth mto C-horizon soil and flssures in
bedrock. - : ‘ : -



WEED RESISTANCE MANAGEMENT MATRIX®SG, which contains the active ingredient rimsulfuron, is a Group 2 herbicide based on the mode of action classification system of the Weed
Science Society of America.
Proactively implementing diversified weed control strategies to minimize selection for weed populations resistant to one or more herbicides is a best practice. A diversified weed
management program may include the use of multiple herbicides with different sites of action and overlapping weed spectrum with or without tillage operations and/or other cultural
practices. Research has demonstrated that using the labeled rate and directions for use is important to delay the selection for resistance. The continued effectiveness of this product
depends on the successful implementation of a weed resistance management program. To aid in the prevention of developing weeds resistant to this product, users should:

Scout fields before application to ensure herbicides and rates will be appropriate for the weed species and weed sizes present.

e Start with a clean field, using either a burndown herbicide application or tillage

e Control weeds early when they are relatively small(less than 4 inches).

e Apply full rates of MATRIX®SG for the most difficult to control weed in the field at the specified time (correct weed size)to minimize weed escapes.

¢ Scout fields after application to detect weed escapes or shifts in control of weed species.

¢ Control weed escapes before they reproduce by seed or proliferate vegetatively.

e Report any incidence of non-performance of this product against a particular weed to your DuPont representative, local retailer, or county extension agent.

e Contact your DuPont representative, crop advisor, or extension agent to find out if suspected resistant weeds to this MOA have been found in your region.

If resistant biotypes of target weeds have been reported, use the application rates of this product specified for your local conditions. Tankmix products so that there are multiple effective

sites of actions for each target weed.

¢ If resistance is suspected, treat weed escapes with an herbicide having a site of action other than Group 2 and/or use nonchemical methods to remove escapes, as practical, with the goal

of preventing further seed production.

¢ Suspected herbicide-resistant weeds may be identified by these indicators:

e Failure to control a weed species normally controlled by the herbicide at the dose applied, especially if control is achieved on adjacent weeds;

¢ A spreading patch of non-controlled plants of a particular weed species; and

e Surviving plants mixed with controlled individuals of the same species. Additionally, users should follow as many of the following herbicide resistance management practices as is

practical:

¢ Use a broad spectrum soil-applied herbicide with other sites of action as a foundation in a weed control program.

e Utilize sequential applications of herbicides with alternative sites of action.

¢ Rotate the use of this product with non-Group 2 herbicides.

¢ Avoid making more than two applications of MATRIX®SG and any other Group 2 herbicides within a single growing season unless mixed with an herbicide with a different site of action

with an overlapping spectrum for the difficult-to-control weeds.

¢ Incorporate non-chemical weed control practices, including mechanical cultivation, crop rotation, cover crops and weed-free crop seeds, as part of an integrated weed control program.
e Use good agronomic principles that enhance crop development and crop competitiveness

¢ Thoroughly clean plant residues from equipment before leaving fields suspected to contain resistant weeds.

e Manage weeds in and around fields, during and after harvest to reduce weed seed production.
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