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Presenter
Presentation Notes
The purpose of this PowerPoint is to assist you in identifying Palmer Amaranth by emphasizing the vegetative and floral characteristics that distinguish it from other Amaranthus species and to compare its rate of growth and development to tall waterhemp.

The most common Amaranth species in Minnesota are:
Stem hairs present but varying degrees of density 
and
Male and female structures are on the same plant:

Redroot pigweed
Powell amaranth

Stems are smooth, lacking or very few stem hairs
and
Male and female structures are on separate plants:

Tall waterhemp
Palmer Amaranth




Palmer Amaranth seeded on – 6/12/2014

Emerged on - 6/16/2014

Photo taken on - 6/19/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Note that in the greenhouse the Palmer Amaranth emerged in just 4 days.
It is challenging to differentiate Palmer Amaranth from tall waterhemp at this growth stage. 



Tall waterhemp seeded on – 6/12/2014

Emerged approximately on - 6/22/2014

Photo taken on - 6/24/2014 Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Note that in the greenhouse the tall waterhemp emerged in 10 days.
The next series of slides will emphasize Palmer Amaranth’s rapid rate of growth compared to tall waterhemp.  

Since both species need to be controlled with effective postemergence herbicides before they reach 4-inches in height you can see the challenge that Palmer Amaranth poses for effective postemergence control.




Palmer Amaranth seeded on – 6/12/2014

Emerged on - 6/16/2014

Photo taken on - 6/24/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 8 days after emergence under greenhouse conditions.



Palmer Amaranth seeded on – 6/12/2014

Emerged on - 6/16/2014

Photo taken on - 6/24/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 8 days after emergence under greenhouse conditions.




Tall waterhemp seeded on – 6/12/2014
Emerged approximately on - 6/22/2014

Photo taken on - 7/03/14
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Tall waterhemp 11 days after emergence under greenhouse conditions.




Tall waterhemp seeded on – 6/12/2014
Emerged approximately on - 6/22/2014

Photo taken on - 7/03/14
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Tall waterhemp 11 days after emergence under greenhouse conditions.

Note leaf blade is narrower than the leaf blade of Palmer Amaranth and is broadest in the middle part of the leaf.

As the seedling develops note that leaf petioles are not as long as one will find with Palmer Amaranth.




Palmer Amaranth seeded on – 6/12/2014
Emerged on - 6/16/2014

Photo taken on - 7/03/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 17 days after emergence under greenhouse conditions.

Note leaf blade is broader than the leaf blade of tall waterhemp and as the seedling develops leaf petioles are longer than those of tall waterhemp.




Palmer Amaranth seeded on – 6/12/2014
Emerged on - 6/16/2014

Photo taken on - 7/03/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
By 17 days after emergence under greenhouse conditions, Palmer Amaranth is already beyond the effective growth stage (<4-inches tall) for effective postemergence weed control.




Palmer Amaranth seeded on – 6/12/2014
Emerged on - 6/16/2014

Photo taken on - 7/11/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 25 days after emergence under greenhouse conditions.



Tall waterhemp seeded on – 6/12/2014
Emerged approximately on - 6/22/2014

Photo taken on - 7/11/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Tall waterhemp 19 days after emergence under greenhouse conditions.



Tall waterhemp seeded on – 6/12/2014
Emerged approximately on - 6/22/2014

Photo taken on - 7/11/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Tall waterhemp 19 days after emergence under greenhouse conditions



Palmer Amaranth seeded on – 6/12/2014
Emerged on - 6/16/2014

Photo taken on - 7/11/2014 Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 25 days after emergence under greenhouse conditions.

Note leaf blade is broader than the leaf blades of tall waterhemp.



Palmer Amaranth seeded on – 6/12/2014
Emerged on - 6/16/2014

Photo taken on - 7/17/2014
Photo credit –
Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 31 days after emergence under greenhouse conditions



Palmer Amaranth                    Tall waterhemp

Seeded on - 6/12/14
Photo taken on - 7/17/2014 Photo credit –

Brad Kinkaid 
Univ. of MN

Presenter
Presentation Notes
Palmer Amaranth 31 days after emergence under greenhouse conditions.

Tall waterhemp 25 days after emergence under greenhouse conditions.

Note the difference in height between the two species.




Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Palmer Amaranth –
Note long leaf petioles

Photo credit –
Bruce Potter
Univ. of MN



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Palmer Amaranth –
Note leaf petiole often longer

than the leaf. Photo credit –
Bruce Potter
Univ. of MN



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Palmer Amaranth –
Female – seed producing plant

Note spiny bracts Photo credit –
Bruce Potter
Univ. of MN



Photo credit –
Brad Kinkaid 
Univ. of MN

Palmer Amaranth –
Close up of spiny bracts on female plant.

Photo credit –
Bruce Potter
Univ. of MN



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Palmer Amaranth –
Male – pollen producing plant

Photo credit –
Bruce Potter
Univ. of MN



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Palmer Amaranth –
Lyon County Minnesota Photo credit –

Monika Chandler
MN Dept. of 
Agriculture



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Jared Goplen
Univ. of MN

Photo credit –
Jared Goplen
Univ. of MN

Powell Amaranth –
Note the compact seed head.

Seed head will be prickly but not as prickly as Palmer.
Male and female structures on the same plant.



Photo credit –
Brad Kinkaid 
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Bruce Potter
Univ. of MN

Photo credit –
Jared Goplen
Univ. of MN

Palmer Amaranth –
In a field with other Amaranth species in

Yellow Medicine County Minnesota Photo credit –
Jared Goplen
Univ. of MN
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