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Introduction 

Objectives 
ÅDetermine the crop safety of the rotational crops, winter wheat, winter 

wheat frost seeded with clover, and sugarbeet after a desiccation 
application of flumioxazin at two rates. 

ÅCompare the crop safety of these rotational crops to other standard 
dry bean desiccant herbicides, glyphosate and paraquat. 

Materials and Methods 
ÅField research conducted for 3 years at the MSU Agronomy Farm 

Å Split-plot design (desiccation treatment & rotational crop); 3 replications 

ÅDesiccant applications applied in the fall of 2008, 2009 & 2010 (Table 1) and 
plots were harvested 7 days after treatment 

ÅDesiccation treatments: 

Å Flumioxazin at 70 g/ha 

Å Flumioxazin at 110 g/ha 

ÅGlyphosate at 0.84 kg ae/ha 

Å Paraquat at 0.56 kg/ha 

ÅRotational crops planted at traditional timings (Table 1) 

ÅWheat 7 days (+7 d) after desiccant application 

ÅWheat 14 days (+14 d) after desiccant application 

ÅWheat (+14 d) + frost seeded clover 

Å Sugarbeet (conventional till) ς  spring field cultivated twice prior to planting 

Å Sugarbeet (no-till) 

 

Soybean traitsa 

non-GMO (conventional) 

Liberty Link (glufosinate-resistant) 

Roundup Ready (glyphosate-resistant) 

Roundup Ready 2 Yield (glyphosate-resist.) 

Table 1.  Soybean traits (main plot) and weed control systems (sub-plot) 

Results and Discussion 

Conclusions 

Table 2.  Effects of dry bean desiccation treatments on sugarbeet injury, harvest counts, yield and 
recoverable white sugar in conventional till  and no-till  sugarbeet. 

ÅFlumioxazin applied at 70 or 110 g/ha caused 
significant injury and reduced sugarbeet stand 
compared with glyphosate or paraquat (Figure 
4, Table 2).  

ÅDifferences in sugarbeet injury, stand, and yield 
between the treatments were greatest in the 
no-till  plots (Table 2); current rotation intervals 
were not met (Table 1). 

ÅIn conventionally tilled sugarbeet where the 
current rotation restrictions were met 
sugarbeet stand was 25 and 50% lower with 
flumioxazin at 70 and 100 g/ha, respectively. 
Reductions in stand were not reflected in 
sugarbeet yield or recoverable white sugar 
(Table 2). 

Rotational crop 

Desiccant application date 

Sept. 19, 2008 Sept. 17, 2009 Sept. 30, 2010 
____________________________  time  ____________________________ 

Wheat (+7 d) 7 d 7 d 6 d 

Wheat (+ 14 d) 14 d 14 d 15 d 

Clover 5 mo. 21 d 5 mo. 23 d 5 mo. 14 d 

Sugarbeet 7 mo. 16 d -- 7 mo. 5 d 

ÅData collected: 

ÅInjury throughout the season (wheat, clover & sugarbeet) 

ÅStand counts early-season and at harvest (sugarbeet) 

ÅHarvest (wheat & sugarbeet) 

Å Statistical analysis:  

Å Data was subjected to analysis of variance using PROC MIXED in SAS. 
Interactions and main effects were tested, means separated at  P < 0.05. 

Table 1.  Time between desiccant application and planting of rotational crops 
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ÅAt Richville in 2009, both Roundup Ready systems and the PRE fb. 
POST non-GMO program provided the highest economic returns 
(Table 4). In 2010, the non-GMO soybean systems provided the 
greatest economic returns.  

ÅAt East Lansing, the Liberty Link and Roundup Ready 2 Yield 
systems provided the greatest economic returns both years (Table 
5). In 2010, the non-GMO soybean systems also were amongst the 
highest economic returns. 

Herbicide Tillage 

Injury 
Harvest 
counts Yield 

Recoverable 
white sugar 

____ % ____ ___ #/100 m ___ ____ t/ ha ____ ____ kg/ha ____ 

Flumioxazin 
(70 g/ha) 

Conventional 21 b  400 b    58.6 ab 7190 abc 

No-till 70 d  150 d     30.9 de 3480 d 

Flumioxazin 
(110 g/ha) 

Conventional 43 c  275 c      48.2 bc 5840 bc 

No-till 90 e 55 e 19.3 e 1950 d 

Glyphosate 
(0.84 kg ae/ha) 

Conventional 2 a  530 a 62.0 a 7920 a 

No-till 0 a  400 b     48.3 bc 5920 bc 

Paraquat 
(0.56 kg/ha) 

Conventional 2 a  540 a     60.3 ab 7620 ab 

No-till 0 a  350 bc     43.8 cd 5450 c 
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ÅFlumioxazin was recently registered as a dry bean desiccant at use 
rates up to 110 g/ha.  

ÅWinter wheat or sugarbeet often follow dry bean in rotation for 
Michigan growers. 

ÅCurrent restrictions for planting winter wheat after flumioxazin are 1 
mo. and 2.54 cm of precipitation for rates of 70 g/ha or less and 2 mo. 
and 2.54 cm of rainfall for rates up to 110 g/ha.  

ÅCurrent rotation restrictions for winter wheat planting are not practical 
in aƛŎƘƛƎŀƴΩǎ short growing season. 

ÅFlumioxazin rotation restrictions have been shortened for sugarbeet 
and clover. 

Å70 g/ha or less ς 4 mo. if soil is tilled; 8 mo. if no-tillage is 
performed 

Åup to 110 g/ha ς 5 mo. if soil is tilled; 10 mo. if no-tillage is 
performed 

ÅTherefore, growers have questioned, ά/ŀƴ the rotation restriction to 
winter wheat safely be ǊŜŘǳŎŜŘΚέ and άLǎ there adequate crop safety 
for sugarbeet and clover with the new shortened crop rotation 
ǊŜǎǘǊƛŎǘƛƻƴǎΚέ 

Figure 1.  Effects of dry bean desiccation treatments on winter wheat planted 7 
and 14 days after treatment, 2011. Wheat injury was evaluated in early May.  

ÅWinter wheat can be safely planted 7 or 14 d after a desiccation treatment of flumioxazin 
at 70 g/ha.  Higher rates caused significant injury in 1 of the 3 years of this trial.   

ÅFrost-seeded medium red clover was affected in 1 of the 3 years of this trial. The 
reduction in growth was more apparent at the higher flumioxazin rate.  

ÅOur current recommendation for dry bean desiccation with flumioxazin in Michigan is to 
use 55 g/ha.   

ÅIf a grower intends to plant sugarbeet after this application, tillage is essential and even 
with tillage there is a high probability that sugarbeet stand may be reduced. 

Figure 4.  Sugarbeet in conventionally tilled  plots 
(top) and no-till  plots (bottom) for desiccant 
treatments of flumioxazin at 70 g/ha (left) and 
glyphosate at 0.84 kg ae/ha (right). 

Sugarbeet 

ÅWinter wheat was not affected by any of the desiccation treatments 
in 2009 and 2010 (data not shown).  

ÅFlumioxazin treatments did not affect the establishment or growth 
of frost seeded medium red clover in 2009 and 2010 (data not 
shown).  

ÅIn 2011, flumioxazin at 110 g/ha caused significant winter wheat 
injury that lasted throughout the growing season (Figures 1 & 3). 
However, there were no effects on winter wheat yield (data not 
shown).  Additionally, this treatment resulted in a reduction in 
clover growth (Figure 2). 

Winter Wheat & Clover 

Figure 2.  Effects of dry bean desiccation treatments on clover frost-seeded in 
winter wheat, 2011. Pictures were taken in early September. 

Flumioxazin 70 g/ha Flumioxazin 110 g/ha Glyphosate 0.84 kg ae/ha 
Medium red clover 

Flumioxazin 70 g/ha 

Flumioxazin 110 g/ha 

Glyphosate 0.84 kg ae/ha 

Figure 3.  Effects of dry bean desiccation treatments on winter wheat 
planted 7 days after treatment, 2011.  


