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• Waterhemp is 

ranked among 

worst weeds in dry 

beans
– Primarily resistant to 

glyphosate + ALS 

inhibitors

– Minimal PPO-inhibitor 

resistance



Waterhemp Distribution



Waterhemp Trials 2021

• Two experiments in Fargo

– Planted ‘ND Palomino’ May 10

• PPI and PRE experiment

– Incorporation depth of 4” cm

– 0.23” rainfall on May 20

– 1.02” rainfall on June 7/8

• POST experiment

– Blanket PPI of Eptam + Sonalan (3 pt/A + 2 pt/A)

– POST treatments applied to 2” waterhemp



Treatments – PPI

Product Rate (Product /A)

Eptam 7E 4 pt

Sonalan HFP 3 pt

Treflan HFP 1.5 pt

Prowl H2O 3 pt

Eptam 7E + Sonalan HFP 3 pt + 2 pt

Eptam 7E + Treflan HFP 3 pt + 1.5 pt

Spartan Charge 5 fl oz

Spartan Elite 25 fl oz

Spartan Charge + Prowl H2O 4 fl oz + 1.5 pt



Treatments – PRE

Product Rate (Product /A)

Dual II Magnum 2 pt

Outlook 14 fl oz

Outlook 21 fl oz

Spartan Charge 5 fl oz

Spartan Elite 25 fl oz

Spartan Charge + Outlook 4 fl oz + 14 fl oz



PPI/PRE Results –

4 Weeks After Planting
97 AB 99 A

95 AB
90 C

96 AB
99 A

95 ABC
99 A

93 BC
96 AB 97 AB 99 A

93 BC
98 A 99 A

0

10

20

30

40

50

60

70

80

90

100

Eptam Sonalan Treflan Prowl Eptam
Sonalan

Eptam
Treflan

Spartan
Charge

Spartan
Elite

Spartan
Charge +

Prowl

Dual Outlook
14

Outlook
21

Spartan
Charge

Spartan
Elite

Spartan
Charge +
Outlook

W
at

e
rh

e
m

p
 C

o
n

tr
o

l (
%

)

PPI PRE



PPI/PRE Results –

8 Weeks After Planting

PPI PRE
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Treatments – POST 

Product Rate (Product /A)

Basagran 5L 1.6 pt

0.8 pt fb 0.8 pt

Reflex 12 fl oz

6 fl oz fb 6 fl oz

Basagran 5L + Raptor 1.6 pt + 4 fl oz

0.8 pt + 2 fl oz fb 0.8 pt + 2 fl oz

Basagran 5L + Reflex 1.6 pt + 12 fl oz

0.8 pt + 6 fl oz fb 0.8 pt + 6 fl oz

Basagran 5L + Raptor+ Reflex

(NDSU Microrate)

0.56 pt + 2 fl oz + 4 fl oz

0.56 pt + 2 fl oz + 4 fl oz fb 

0.56 pt + 2 fl oz + 4 fl oz 

Raptor 4 fl oz

+AMS – 2% w/v 

+MSO – 1 % v/v



POST Results –

4 Weeks After Initial Treatment
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Waterhemp Populations with Group 14 

Resistance

Resistant

Total Whole Plant ∆G210

Populations (no.)

148 126 125

∆G210 present

∆G210 absent



Waterhemp Control in Dry Beans
(assuming it is glyphosate and ALS resistant but not PPO resistant)

• Start clean and use residuals at planting

– Sulfentrazone (Spartan) 

– Metolachlor (Dual), dimethenamid (Outlook), anything yellow

• TIMELY post treatments + another layer of residual

– Reflex + dimethenamid (Outlook)



Waterhemp Control in Dry Beans
(assuming it is glyphosate and ALS resistant AND PPO resistant)

• Start clean and use residuals at planting

– Sulfentrazone (Spartan) 

– Metolachlor (Dual), dimethenamid (Outlook), anything yellow

• TIMELY post treatments + another layer of residual

– Reflex + dimethenamid (Outlook)



Conclusions and Implications

• Several effective PPI herbicides for waterhemp control 8 

WAP

– Conducted during severe drought

• POST programs must utilize fomesafen

– Full rate once 

– Reduced rates 7 days apart

• Several herbicide options for control of ALS-inhibitor 

resistant waterhemp



Current and Future Work

• Repeat work in 2022 and beyond

– Replicate work on Palmer amaranth

• Determine ideal timing for layered residual 

application



Questions?


