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On average, how many glyphosate applications did you use
post-emergence in 2018? How effective were glyphosate

alone applications??
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aTurning Point Survey of Growers; conducted at the 2019 Sugarbeet Growers Seminar, Grafton



What glyphosate application combination did
you use In 201872
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aTurning Point Survey of Growers; conducted at the 2019 Sugarbeet Growers Seminar, Grafton



Technical
Bulletin to be
distributed at
Grower
Seminars and
other extension
meetings in MN
and ND
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It is important to read and follow label guidelines when apj
herbicides to any crop. The label of some glyphosate prod
they can be applied to Roundup Ready® and glyphosate-i
Most glyphosate labels state the products are for use in Rt
Ready® crops or in crops that have the Roundup Ready® (
glyphosate labels have language stating the glyphosate pr
applied to glyphosate-tolerant crops.

This reference guide is designed to help clarify which herb
can be applied to various trait packages. You always shoul
tags and herbicide labels to ensure missapplications do n¢

Table 1. Alfalfa nerbicide-resistant traits and herbic
can be used in combination with resistant traits. A checkr
indicates that alfalfa herbicide trait packages have resista
various herbicide products.®

Alialfa
Herbicide Trait

Glyphosate Glufosinate

AR Affafa® %
‘Aways consult herbicide labels for application requirements.

EAlways consult herbicide label to determine if glyphosate formulation i
AR alfalia.

Table 2. Canola herbicide-resistant traits and herbl
can be used in combination with resistant traits. A checkr
indicates that canola herbicide trait packages have resist
various herbicide products.®

Canola Herbicide Trait
Conventional

n°“"dl_’98f’§gy TruFlex v -
LibertyLink v
Clearfield Canola®
SU Canola®

*Aways consult herbicide labels for application requiraments.
A pply Beyond (imazamox) to Clearfield canola varisties.
°Apply Draft (thifensulfuron and triberuron) to SU Canola varieties.

Glyphosate Glufosinate
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HT2 Sugarbeet

* A biotech trait featuring glyphosate, glufosinate and dicamba in the
same vector.

* Commercialize in sugarbeet in the middle of the next decade

* We need to ensure the herbicide traits are useful when they are
introduced.

* Reinforce strategies to preserve future herbicide tolerant trait
products in sugarbeet by creating educational / outreach modules
emphasizing weed management across the crop sequence.
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What was your worst weed problem in 2018?
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aTurning Point Survey of Growers; conducted at the 2019 Sugarbeet Growers Seminar, Grafton



ALS-resistant redroot pigweed control* in
northeastern North Dakota
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*samples submitted and tested by Dr. Kirk Howatt. Samples from NE North Dakota



Affinity BS Everest Varro

Ally Starane Flex GoldSky PerfectMatch

Suspected resistant redroot pigweed

-Untreated Affinity BS Everest Varro
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Key: | Emergence Period

Crop Planting and Harvesting

Alfalfa Established

Small Grain Planting

Cutl

Sugarbeet Planting

Corn Planting

Soybean Planting

Kochia

Giant Ragweed

Lambsquarters

Common Ragweed

Cut 2

Cut3

Cut4

Alfalfa Established

Know your weeds;
know when your
weeds emerge

Redroot Pigweed

28-Mar
4-Apr
11-Apr
18-Apr
25-Apr
2-May
9-May
16-May

Waterhemp
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Adapted from Werle et al. 2014, Goplen et al

19-Sep
26-Sep
3-Oct
10-Oct
17-Oct
24-Oct

. 2017, Weedometer 2008

31-Oct



Kochia

CBS-TumbleweedClip.mp4

* Life cycle, summer annual
* One of the first weeds to emerge in spring

* Seed production, 15,000 seeds per plant
* Biology, very deep rooted, tolerates saline soils
* Biology, extremely competitive; a few plants will

 ALS (SOA 2)

2,4-D and dicamba (SOA 4)

Triazines (5)

Glyphosate (SOA g)

Multiple resistance in ND, 2+4, 2+9, 2+4+9



CBS-TumbleweedClip.mp4

What crop preceded most of your sugarbeet
acres??
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Barley Canola Corn, Field DryBean Potato Soybean Wheat Other

aTurning Point Survey of Growers; conducted at the 2019 Sugarbeet Growers Seminar, Grafton



Small grains are tremendous crop(s) to implement a
kochia control protocol

* Narrow rows provide canopy closure

* Herbicides and herbicide families are complimentary
* Growth Regulators (SOA4)

* Fluroxypyr, Starane, or Starane Ultra
* Dicamba
* Widematch (clopyralid+fluroxypyr)

e PSIl Inhibitors (SOA6)

* Bromoxynil

* PPO Inhibitors (SOA14)
* Aim

* HPPD Inhibitors (SOA27)
* Husky, Husky Complete




Kochia Control
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Wild Oat

* Summer annual, germinate in response to moisture,
oxygen, and 5oF air temperature

* Hairs on the leaf margins and a membranous ligule,
seedlings have an anti-clockwise twist

* Extremely competitive; 5 plants per sqg. yard = 4 to 5%
yield loss

* The panicle may contain up to 250 awned seeds
* Seed viability, 13 years; few beyond 3 years

* Document examples of herbicide resistance
e ACC-ase Inhibitors (SOA 1)
* ALS (SOA 2)




Hd oat susceptible check, SOA 1
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19 Green foxtail samples

67 Wild oat samples
| i % resistant

Puma 1 85 ZumIaXL 8
Axial XL 1 48 D)_('a 2
Everest 2 76 - SCOVET 79
GoldSky . 8 verest 21
GoldSky 21
Varro 2 96
Varro 21
Raptor 2 45 paot
Assure | 1 78 apLor °
Assure 63
Select 1 7
Select 0
Assure |l + Select 0

Wild oat and green foxtail collected in 2018.
Slide from B Jenk, NDSU ROUHdUp 0
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Amaranthus spp.

* Summer annual

* Small-seeded broadleaves

* Jet black seed

* Commonly referred to as pigweed

* Catkin-like cymes of densely packed flowers
* Approximately 75 species

* Distributed throughout the United States
and Canada
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Waterhemp was the most important weed control
challenge on 256,200 acres or 42% of acreage according
to survey.

What was your worst weed control challenge in sugarbeet in 2018?

Willmar | Wahpeton | Fargo | Grand | Grafton
Forks

20%

Growe rs

Rank 1 1 1 3 3

1432 waterhemp per square meter,

7

Herman, MN 2014



Why is waterhemp so difficult to manage?
Waterhemp is well-suited for modern agriculture

* Difficulty in weed identification

* Extended germination timing

* Rapid growth

* Well adapted for conserve tillage

* Has benefited from transition to POST [
herbicides g

* Tremendous seed production
* Seed longevity in soil
* Genetic diversity and resistance
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Waterhemp cotyledons are wider and shorter (row
boats) than redroot pigweed (canoes)

Redroot pigweed, credit, Bruce Ackley, The
Ohio State Univ., Bugwood.org

Waterhemp, credit, M. Horak, Kansas State
Univ.
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Pigweed species make a lot of seed
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Redroot pigweed Waterhemp Smooth pigweed Palmer amaranth

Sellers et al. 2003



Percent of waterhemp seed viable four years
following burial

60
50

40

% of original seedbank

Year1 Year 2 Year3 Year 4

o L _____________

Source: Buhler and Hartzler, 2001. Weed Science: 49:230-235



Pollen distribution has contributed to development of
resistance to many groups of herbicides

plants.

nours after pol

3. Longdistance
nlants up to 12

Palmer Amaranth

1. Dioecious. Male and female flowers on separate

2. Waterhemp pollen can remain viable up to 120

en shed.

nollen dispersal can occur with
mile apart.

Franssen et al. 2001. Weed Sci. 49:732-737; Liu et al. 2012. Weed Sci. 60:416-422; Sosnokie et al. 2012. Weed Sci. 60:366-373.
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Weed species resistance to multiple herbicide site of action

Number of Sites of Action

o 5 10 15

Rigid ryegrass I - -
Barnyardgrass | - o
Annual blugrass I -
Italian ryegrass [N
e Liciay [
Junglerice NG
wild cat I

Blackgrass I
Waterhemp | | 6

Smooth pigweed | | 6
Palmer amaranth

Kochia I -
Horseweed I 5
Common ragweed I -

Redroot pigweed | | 5 © weedscience.org, Dr. lan Heap, 11/2018




N
N
> |
Pl
=

image,

I/

Waterhemp emerged




Delayed and prolonged emergence of waterhemp
creates weed management challenges
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Date of emergence
Hartzler and Buhler, ISU and USDA-ARS, 1996



Percent visual waterhemp control from repeat
applications of glyphosate?

Herman Moorhead Lake Lillian
2014 2015 2015

Experiment 1 33 48 60 48
Experiment 2 35 56 34
Experiment 3 36 58 66 60
Experiment 4 - 48 39

Roundup Power Max at 28/28/22 fl 0z/A plus Prefer go NIS at 0.25% v/v and N-Pak AMS at
2.5% v/v
2Visual percent waterhemp control at preharvest evaluation



Etho might be our most versatile By | T

ETHOFUMESATE 45C

herbicide

Rate Response

0.75 With PowerMax POST fl oz /A %
1 With S-metolachlor PM/PM/PM 28/28/22 1 ) 63 de 48 e
2 With S-metolachlor PM+Etho /PM + 28+4/28+
N - E:ho I/ PM Etho 4 [ 22+4 2 1 76 ¢ 67 cd
-value
4 Kochia control PRE . .- e
5 Kochia control PRE * Add AMS at 1% weight or 2.5% v/v liquid (8.5 Ib/200 G water)
6 PREforwaterhempcontrol * HSMOC (tank-mixes)
* Ethofumesate 4SC = 45 day PHI
7 PRE for waterhemp control



Waterhemp control from postemergence herbicides,
across locations and years

100

Percent Control

90 88 81 87 o°
8o —
70 I
60 —
50 —
40 I
30 —
20 I
10 I
0]
PowerMax + Norton PM + Nortron + Dual PM + Nortron + PM+ Nortron +
Magnum Warrant Outlook

@ Herman 2014 B Moorhead 2015 [0 Herman 2015



How do you decide what product to use lay-by?
Risk management

* Replanting, select Dual Magnum .
. WARRANT
* Activation early, select Outlook HERBICIDE

* Sugarbeet safety, Dual Magnum or Warrant

* Length of control, Warrant

e Spectrum, Warrant Dual Magnum

* Relationship with industry?
Outlook

* Don't forget about the generic versions
Herbicide

®




Sequence is glyphosate K
salt and S-metolachlor

Sequence | S-metolachlor Glyphosate PowerMax 28 PowerMax 32
(pt/A (pt/A) (fl oz /A) fl oz/A fl oz/A
2.5 0.98 20 8 12
2.75 1.08 22 6 10

1.18

[crouP JE] B HERBICIDES | PULLHERETO OPEN =

Sugarbeet Growth Soil Single application Season
Stage Texture (pt/A) (pt/A) ( S E u E n c E
Two to eight leaves Coarse q

Herbicide

Two to eight leaves 3 2.5 6.8

* Add AMS at 1% weight or 2.5% v/v liquid (8.5 Ib/200 G water)

Foliar systemic herbicide with residual weed control for corn,

° H S M O C (t an k_ mi Xes) cotton, legume vegetables (succulent or dried), peanuts, potatoes,
sorghum, soybeans, sugar beet (glyphosate-tolerant), stinflowers,
*  Minimum 10 GPA and tomatoes
. . Active Ingredient:
[ *Glyphosate: N-(phosphonomsthyl) glycine . ... .. ..ot 21.8%
14 to 21 days between appl Icatlons **S-metolachlor (CAS No. 87392-12-9) .. . ... .o i 29.0%

* 6oday PHI A fdoo



F_F: Palmer amaranth in Minnesota Status of Palmer

1

RS amaranth in Minnesota

T

2019 New Counties

Lincoln County —
:I Not found °
]:] Found in seed planted. not found in field IVl I I | et

[ ] verified in field 2018
I Verified in field pre-2018. not found in 2018
[ ] verified_in_field_2019
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- Houston County —
A Two sites, no relation

0 15 30 60 90 120
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Lincoln

In accordance with the Americans with Disabilities Act, this information is available in alternative forms of communication
upon request by calling 651/201-6000. TTY users can call the Minnesota Relay Service at 711 or 1-800-627-3529. The MDA
is an equal opportunity employer and provider.



North Dakota Department of Agriculture
Palmer Amaranth Distribution

Lab confirmed positive for Palmer amaranth
M 2018
2019 As of 10/15/19
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