ProtectionUpdate

Managing Palmer Amaranth (Pigweed) in Cotton and Soybean Fields

Palmer amaranth (Amaranthus palmeri), commonly known as Palmer
pigweed, is found throughout the southern United States, from southern
California to Virginia. Left uncontrolled, Palmer pigweed can significantly reduce
crop yields by competing with the crop for sunlight, water and nutrients, and by
causing problems at harvest. To help control this weed cotton and soybean
growers should implement an integrated management approach.

Why is it hard to control?

Palmer amaranth is an erect summer annual that can exceed six feet in
height. The plant has dense, compact terminal flowers and relatively tall
stems with petioles longer than the leaves (figure 1). Palmer pigweed has
male and female plants, allowing for greater genetic variability and
adaptability, therefore increasing potential to develop resistance to herbicides.
Palmer pigweeds are annual weeds which can quickly take over a field. It is
more competitive than any other pigweed species, tends to emerge more
continuously during the growing season and can produce up to 1,000,000
seeds per plant. Glyphosate-resistant Palmer amaranth has been confirmed in
the southern regions of the United States.

General Weed Resistance Management Practices:

1 Scout fields before and after herbicide application.

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

9 Control weeds early when they are relatively small.

9 Incorporate other herbicides and cultural practices as part of

Roundup Ready® cropping systems where appropriate.
1 Implement a herbicide program with multiple modes-of-action
- As part of the Roundup Ready cropping system,
incorporate use of residual herbicides at least three times
during the growing season.
- Preemergence, postemergence and layby applications are
recommended.
9 Use the right herbicide product at the full label rate and the right time.
9 Control weed escapes and prevent weeds from setting seeds.
9 Clean equipment before moving from field to field to minimize
spread of weed seed.
1 Use new commercial seed as free from weed seed as possible.
For more information on Palmer pigweed management programs visit the
following websites: www.weedresistancemanagement. cant
www.weedtool.com

Palmer pigweed. Finally, layby applications that control emerged weeds in-crop, that also provide residual control are recommended. Specific

recommendations can be found on the next page.

Sources: Paul E. Keely, Charles H. Carter, and Robert J. Thullen. Influence of Planting Date on Growth of Paimer Amaranth. Weed Science, Vol 35: 199 - 204.
Culpepper, S. Spread of Palmer Amaranth in Georgia Requires Fine-Tuning Control Programs.
http://www.weedresistancemanagement.com/docs/tipBox/WeedResistance-Culpepper3.pdf
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Figure 1.Palmer Amaranth (pigweed)

Integrated Management Approach

Combining cultural, mechanical and chemical programs
can provide consistent, long-term control of Palmer
pigweed. Crop rotation and tillage can improve consistency
of control. Timely scouting, proper herbicide timing,
and implementing a herbicide program with multiple
modes-of-action are key components for successfully
managing pigweed.

Management

Palmer pigweed has become more prevalent in cotton
and soybeans in the southern United States and
requires the use of many tools, including residual and
postemergence herbicides. To manage pigweed
species in Genuity™ Roundup Ready® Flex Cotton,
Roundup Ready® Cotton or Genuity™ Roundup Ready
2 Yield® Soybeans and Roundup Ready® Soybeans, it
is recommended to start clean and use a residual
herbicide pre-plant or preemergence. A postemergence
application of another residual herbicide should also be
applied early in the season to control new emerging
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Recommendations for Managing Glyphosate -Resistant Amaranthus Species

Genvuitye Roundup Ready® Flex Cotton and
GenvuityE Bollgard 11® with Roundup Ready® Flex Cotton 26

Roundup  Bollgad I
Roundup Ready Flex Ready Flex

Instructions and Use Rates*

Glyphosate-Resistant _ _ ,
Amaranthus Species 9 Start clean with a burndown herbicide program or tillage.

- Palmer Amaranth

1 Apply a preemergence residual herbicide such as pendimethalin (Prowl®) plus fluometuron or fomesafen
(Reflex®) or flumioxazin (Valor®) for control of Amaranthus species.

1 In-crop, tank-mix Roundup WeatherMAX® herbicide at 22 oz/A with metolachlor or other labeled
chloracetamide herbicide before Amaranthus species emerges.

1 Use Roundup WeatherMAX herbicide in-crop, as needed, at a minimum of 22 0z/A to control other weeds.

9 Apost-directed application of Roundup WeatherMAX herbicide tank-mixed with MSMA and a residual such
as diuron (Direx®) or flumioxazin (Valor) should be made to control Amaranthus species 3" or smaller in
* Follow all pesticide label instructions  height and prevent additional flushes.

GenvuityE Roundup Ready 2 Yield® and Roundup Ready® Soybeans

Instructions and Use Rates*

Glyphosate-Resistant
Amaranthus Species

- Palmer Amaranth 1 Apply a tank-mix of 22 0z/A Roundup WeatherMAX® herbicide with a preemergence residual herbicide
such as alachlor (INTRRO®), flumioxazin (Valor®) or another residual herbicide for preemergence control
of Amaranthus species. 2,4-D may be added to the tank-mix to help control emerged Amaranthus species
and other broadleaf weeds preplant only. Follow label instructions regarding application timing relative to
soybean planting.

Preplant:

In-crop:

9 Itis strongly encouraged that a preemergence residual product be used to control Amaranthus species
prior to emergence. If there is emerged Amaranthus in-crop, apply a tank-mixture of 22 0z/A Roundup
WeatherMAX herbicide with a postemergence product with activity on Amaranthus such as lactofen (Cobra®),
fomesafen (Flexstar®) or cloransulam (FirstRate®). Applications should be made on emerged Amaranthus that
does not exceed 3" in height. Read and follow all product label instructions. It is likely that visual soybean
* Follow all pesticide label instructions.  injury will occur with these tank-mixtures.

ogy-Derived Plant Products in Commodity Crops. This product has been approved for import into key export markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries
where all necessary regulatory approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations where import is not permitted. Growers should talk to their grain handler or product
purchaser to confirm their buying position for this product. Excellence Through Stewardship®is a registered trademark of Biotechnology Industry Organization.

Cottonseed containing Monsanto traits may not be exported for the purpose of planting without a license from Monsanto.

Growers may utilize the natural refuge option for varieties containing the Bbtigatréhithe following stateAt, AR, FL, GA, KS, KY, LA, MD, MS, MO, NC, OK, SC, TN, VA, and most of Texas (excluding the Texas counties of Brewster, Crane, Crockett,
Culberson, El Paso, Hudspeth, Jeff Davis, Loving, Pecos, Presidio, Reeves, Terrell, Val Verde, Ward and Winkler). The natural refuge option does not apply to Bollgard Itotton grown in areas where pink bollworm is a pest, including CA, AZ, NM, and the above listed
Texas counties. It also remains the case that Bollgaré and Bollgard Hotton cannot be planted south of Highway 60 in Florida, and that Bollgardcotton cannot be planted in certain other counties in the Texas panhandle. Refer to the Technology Use Guide and
IRM/Grower Guide for additional information regarding Bollgard I, Bollgard, natural refuge and EPA-mandated geographical restrictions on the planting of Bt cotton. ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRRGUHIMS Readyrops contain
genes that confer tolerance to glyphosate, the active ingredient in Roundup®brand agricultural herbicides. Roundup®brand agricultural herbicides will kill crops that are not tolerant to glyphosate. INTRRO®is a restricted use pesticide and is not registered in all states.
The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local Monsanto dealer or representative for the product registration status in your state. Tank mixturesthe applicable labeling

for each product must be in the possession of the user at the time of application. Follow applicable use instructions,
including application rates, precautions and restrictions of each product used in the tank mixture. Monsanto has not
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tested all tank mix product formulations for compatibility or performance other than specifically listed by brand name.

Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Bollgard refuge for insect

118, Genuity™, Genuity and Design™, Genuity Icons, INTRRO®, Respect the Refuge and Cotton Design®, Rc>undup®
Roundup Ready®, Roundup Ready 2 Yield®, and Roundup WeatherMAX® are trademarks of Monsanto Technology ”d‘lp Management (—) and using a bag of seed, you are reaffirming your obligation e el
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