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Topic 

• Preview 2.1 SC – Soybean 

(Conventional till, Irrigated, Sandy soil)

• Ways weeds overcome the effects of herbicides.

• Conclusions



• 3 .35 lbs ai per gallon: 2 .23 lbs. metribuzin + 1 .12 lbs. sulfentrazone

• MAX use rate is 26 fl oz = 0.45 lbs. metribuzin + 0.23 lbs. sulfentrazone

• DO NOT use on soils classified as sand with <1% OM

• PRE-EMERGENCE: 30d before planting up to 3d after planting, but before 
seed germinates.

• Severe injury if applied after crop emergence.

• DO NOT use on any soybean varieties known to be sensitive to injury 
from metribuzin or sulfentrazone.

• Injury can occur in  pH greater than 7.5

Preview 2.1 SC — Soybean



Site: Nesson Valley 

• Irrigated (Lake Sakakawea)

• Conventional tillage

• Lihen loamy fine sand

• 7.7 – 7.9 soil pH (top 6”)

• OM is 1.6 – 2%

• Plot 10 x 30 ft, 30” rows

Objective: Evaluate crop safety of metribuzin and other metribuzin 
containing products on troublesome soils (eg. high pH, low % OM).



Nesson Valley Irrigated Research Farm

• June 1, Soybean planted

• June 2-4, 1.08” rain

• June 5, Preemergence application, TJ80015, 15 GPA

• June 7, Soybean emergence

• June 8, Irrigated 0.5”

Rain Linear irrigation

June 2.02” 5.75”

July 1.65” 7.5”

3.67” 13.35 = 17.0” total, from JUNE-JULY
Seeds already germinated 

at time of PRE app



Expected injury symptoms from metribuzin



Expected injury symptoms from metribuzin

PPO injury symptom



Results

No noticeable injury at emergence in all treated plots



Results – 15 DAE

Non-treated check



Preview 2.1 @ 12 fl oz

Results – 15 DAE



Preview 2.1 @ 14 fl oz

Results – 15 DAE



Preview 2.1 @ 16 fl oz

Results – 15 DAE



Preview 2.1 @ 18 fl oz

Results – 15 DAE



Preview 2.1 @ 21 fl oz

Results – 15 DAE



Authority MTZ @ 18 fl oz

Results – 15 DAE



Dimetric Charge @ 13.4 fl oz

Results – 15 DAE



Roundup Pmax @ 32 fl oz (burndown)

Results – 15 DAE



Results – 36 DAE

Non-treated check



Preview 2.1 @ 12 fl oz

Results – 36 DAE



Preview 2.1 @ 14 fl oz

Results – 36 DAE



Preview 2.1 @ 16 fl oz

Results – 36 DAE



Preview 2.1 @ 18 fl oz

Results – 36 DAE



Preview 2.1 @ 21 fl oz

Results – 36 DAE



Authority MTZ @ 18 fl oz

Results – 36 DAE



Dimetric Charge @ 13.4 fl oz

Results – 36 DAE



Roundup Pmax @ 32 fl oz

Results – 36 DAE



No yield data due to a heavy hail event on August 1, 2023



Preview 2.1 

• Soybean showed little to no injury 

(interveinal chlorosis & necrosis)

• Injury rating ranged from 0 to 15%, and average <5%.

• Injury was inconsistent across replications.

• Yield data needed (need a trial repeat).

• Need to test in dryland no till, narrow row spacing.

• Metribuzin can be a tool for weed control in the right soil 
characteristics/properties in western ND.



Herbicide Resistance Mechanisms in Weeds

• Enzyme gene amplification

• Change in target enzyme 
conformation (point mutation)

• Reduced herbicide absorption 
and translocation

• Metabolism of herbicide 
molecule to non-toxic forms

• Rapid tissue necrosis

• Avoidance/weed shifts



Mechanisms of Herbicide Resistance in Weeds

• Change in target enzyme 
conformation (point nucleotide 
mutation)

resistant



• Gene amplification

Mechanisms of Herbicide Resistance in Weeds

EPSPS gene

Susceptible Resistant

GlyphosateEPSPS



Mechanisms of Herbicide Resistance in Weeds

• Reduced herbicide absorption, 
reduced translocation and 
vacuolar sequestration

14C-Glyphosate Absorption and Translocations

thicker cuticles and increased 
number of trichomes/leaf 
hairs



Mechanisms of Herbicide Resistance in Weeds

• Reduced translocation and 
vacuolar sequestration

14C-Glyphosate Translocations



Mechanisms of Herbicide Resistance in Weeds

• Reduced translocation and 
vacuolar sequestration



Mechanisms of Herbicide Resistance in Weeds

• Metabolism of herbicide 
molecule to non-toxic forms

• Herbicide molecule become 
less toxic and more soluble 



Mechanisms of Herbicide Resistance in Weeds

• Metabolism of herbicide molecule to non-toxic forms

P. Tranel, 2022



Mechanisms of Herbicide Resistance in Weeds

• Rapid tissue necrosis

“Phoenix Phenomenon”



Mechanisms of Herbicide Resistance in Weeds

• Rapid tissue necrosis

“Phoenix Phenomenon”



• Avoidance (weed shifts)

The kochia biotype that predominated 
where isoxaflutole was applied PRE had 
elevated levels of seed dormancy and 
required higher alternating temperatures 
to release dormancy than untreated 
control kochia. 

The greater seed dormancy resulted in 
the later germination. 

In addition, as soil temperatures 
increased through the spring, the 
isoxaflutole concentration in soil declined 
quickly. 

Late-emerging kochia seedlings had a 
better chance to survive and reproduce, 
resulting in a population shift.

77oF/60oF 95oF/77oF

Sbatella et. Al. 2010



Effective Weed Herbicide Resistance Management

• Acknowledge that weeds have an arsenal of very unique ways 
to combat our weed management practices.

• If possible know what type of resistance is in the field, will 
determine weed management strategy and tools. 

• Scout fields for efficacy on weeds. Collect tissue samples from 
escapes and send for analysis to confirm or rule out 
resistance.

➢Send leaf tissue samples to the National Genotyping Center to confirm/determine 
type of resistance.



Thank you!

Charlie Lim

Extension Weed Specialist

charlemagne.lim@ndsu.edu

701-774-4315 (office)

701-651-6221 (mobile)

14120 Hwy 2, Williston, ND 58801
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