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Introduction 
Fomesafen (Reflex®) is currently registered in specific counties in Idaho for weed control in 
potato, but not in Oregon and Washington. Registration in Oregon will depend on the response 
of rotational crops grown subsequent to potato treated with fomesafen. Fomesafen has a potential 
to improve yellow nutsedge control in potato, especially when used as a tank-mix partner with 
other products including S-metolachlor (Dual Magnum®) and dimethenamid-p (Outlook®). 
Studies conducted at the Malheur Experiment Station in 2010 indicated that fomesafen controls 
most annual broadleaf weeds and provides partial control of yellow nutsedge. The objective of 
this study was to evaluate the response of crops grown following potato (rotational crops) to 
fomesafen (Reflex) herbicide soil residues. No injury was observed on winter wheat var. 
‘Stephens’ and spring wheat var. ‘Alturas’ planted 179 and 293 days after herbicide application, 
respectively. Similarly, pinto bean var. ‘Windbreaker’ was not injured by fomesafen soil residues 
when planted 360 days after herbicide application. However, spring barley var. ‘Millennium’ 
planted 293 days after herbicide application was injured 48 to 72 percent and grain yield reduced 
19 percent compared to the grower standard. Also, sugar beet hybrid 27RR20 planted 324 days 
after herbicide application was injured 13 to 95 percent across treatments. Residues from 
fomesafen applied at 0.5 lb ai/acre were more injurious and reduced sugar beet root yield and 
estimated recoverable sugar by 35 percent and 41 percent, respectively. Dry bulb onion var. 
‘Vaquero’ planted 296 days after herbicide application were injured 92 percent and the U.S. No. 
1 bulb yield reduced 60 percent compared to the grower standard. Onion injury was in plots that 
were treated with fomesafen at 0.5 lb ai/acre, but not at 0.25 lb ai/acre, which is the targeted use 
rate. The results suggested that winter and spring wheat, onion, and pinto bean could be planted 
safely following application of fomesafen at 0.25 lb ai/acre to control weeds in potato.  
 

Materials and Methods 
A study was established in 2011 at the Malheur Experiment Station in a field previously planted 
to wheat to evaluate 1) fomesafen herbicide for weed control when applied alone or as a tank-
mix partner with standard potato herbicides, and 2) the response of subsequent crops to soil 
residues when grown following potato (rotational crops). No injury to potato was observed and 
the data are not included in this report. Tillage operations during the preceding fall followed 
standard practices for potato production. The soil was an Owyhee silt loam with a pH of 7.7 and 
1.89 percent organic matter. Seven rotational crops (winter and spring wheat, dry bulb onion, 
sugar beet, sweet corn, pinto bean, and barley) were planted in 2012 to assess the response to 
fomesafen soil residues (Table 1).  
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The study design was a split-plot, with four herbicide treatments forming the main plots onto 
which seven rotational crops were randomly assigned as subplots in 2012. Each main plot was 63 
ft wide (21 rows) by 30 ft long with 3 replications. Herbicide treatments are contained in Tables 
2-7. In order to minimize weed competition in crops grown in 2012, plots were kept weed free 
with periodic hand weeding. 
Herbicide treatments were applied on May 21, 2011 before potato and weed emergence using a 
pressurized CO2 backpack sprayer fitted with a boom equipped with 6 EVS8002 flat-fan nozzles 
at a spray volume of 20 gal/acre. Plots were sprinkler irrigated immediately after herbicide 
application to incorporate herbicides in the soil. Subsequent irrigations were scheduled based on 
six Watermark soil moisture sensors (Irrometer Co., Riverside, CA) connected to an AM400 data 
logger (M.K. Hansen Co., Wenatchee, WA) to prevent the soil at the seed-piece depth from 
drying beyond 60 kPa soil water tension.  
 
Table 1. Rotational crops with planting dates and the number of days after herbicide application. 
Crop variety Planting date Number of days after herbicide application 
Winter wheat (var. Stephens) 11/16/2011 179 
Spring wheat (var. Alturas) 03/09/2012 293 
Spring barley (var. Millennium) 03/09/2012 293 
Pinto bean (var. Windbreaker) 05/15/2012 360 
Sugar beet (hybrid 27RR20) 04/09/2012 324 
Dry bulb onion (var. Vaquero) 03/12/2012 296 
Sweet corn (var. Golden Bantum) 05/09/2012 354 

 

Crops were grown following local procedures and harvested at maturity to determine yield. All 
rotational crops were furrow irrigated. Plants were evaluated for injury based on a 0 percent (no 
apparent injury) to 100 percent (complete crop damage). Data were subjected to analysis of 
variance using PROCGLM in SAS and means were compared using Fisher’s protected least 
significant difference procedure at P ≤ 0.05.  
 

Results and Discussion 
Evaluations conducted April 17 and May 21, 2012 indicated no apparent injury to winter wheat 
and spring wheat planted 179 and 293 days after herbicide application (Tables 2 and 3). The 
grain yield was similar across treatments and ranged from 83 to 97 cwt/acre for winter wheat and 
65 to 78 cwt/acre for spring wheat. These results suggested that winter wheat var. Stephens and 
spring wheat var. Alturas could be safely planted in the Treasure Valley the fall and spring 
following fomesafen application, respectively.  
Similarly, there was no injury observed on pinto bean (var. Windbreaker) planted 360 days after 
fomesafen application (Table 4). The bean yield ranged from 4,178 to 4,447 lb/acre for 
treatments that included formasafen compared to 3,545 lb/acre for the grower standard. 
 
Fomesafen soil residues injured spring barley (var. Millennium) planted 293 days after herbicide 
application (Table 5). Visible injury was characterized by chlorosis followed by wilting of the 
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first and third leaf about 10 days after emergence. The leaf sheath and plant stems developed 
brown/purple specks that persisted throughout the growing season. The injury ranged from 48 to 
72 percent on April 17 and 10 to 37 percent on May 21, 2012. The average grain yield reduction 
for spring barley was 19 percent compared to the grower standard.   
Sugar beet hybrid 27RR20 planted 324 days after fomesafen application was injured 13 to 95 
percent on April 17 and 8 to 93 percent on May 21, 2012 (Table 6). The injury was characterized 
by wilting and dying of seedlings in the plots previously treated with fomesafen at 0.5 lb ai/acre. 
The injury reduced root and estimated recoverable sugar by 35 percent and 40 percent, 
respectively, compared to the grower standard treatment. 
Onion variety Vaquero planted 296 days after herbicide application was tolerant of fomesafen 
residues when applied at 0.25 lb ai/acre (which is the targeted use rate) (Table 7). Soil residues 
from fomesafen at 0.5 lb ai/acre were injurious to dry bulb onion. The injury for plants growing 
in plots previously treated with fomesafen at 0.5 lb ai/acre was 92 percent compared to the 
grower standard. The injury resulted in 60 percent reduction for U.S. No. 1 bulb yield.  
Sweet corn var. Golden Bantum planted on May 15, 2012 at 435 days after fomesafen 
application was injured 40 to 92 percent compared to the grower standard (data not shown). The 
highest injury was observed from plants growing in plots previously treated with fomesafen at 
0.5 lb ai/acre. Injury was characterized by midrib and vein chlorosis (whitening). The tissue 
between veins remained green/yellow, but on some plants the midrib was weakened and resulted 
in collapsed leaves. There also was an improper unfurling “buggy whipping” of the leaves. 
Injured plants did not recover. Plants within plots previously treated with fomesafen at 0.5 lb 
ai/acre eventually wilted and dried. Sweet corn was not taken to maturity due to excessive bird 
damage. 
 
Summary 
The results suggested that winter wheat var. Stephens and spring wheat (Alturas) could be safely 
planted in the Treasure Valley the fall and spring following fomesafen application, respectively. 
Similarly, pinto bean (Windbreaker) could be planted safely the spring following application of 
fomesafen. At the intended use rate of 0.25 lb ai/acre, onion could be safely planted the spring 
following application of fomesafen. However, the results suggested that sugar beet, sweet corn, 
and spring barley were sensitive to soil residue almost a year after fomesafen application. 
The registration of fomesafen will bring a new herbicide group for weed control in potato in the 
Treasure Valley. Use of different herbicide groups is recommended as a tactic to avoid selection 
for weed resistance to herbicides. If registered, growers are likely to experience better weed 
control by tank- mixing fomesafen with either Dual Magnum® (S-metolachlor) or Outlook® 
(dimethenamid-p) and Prowl® H2O (pendimethalin), which have become foundation products for 
weed control programs in potato. Better weed control produces higher quality potato, which in 
turn benefits growers, the processing industry, and consumers of this nutritious produce. 
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Table 2. Response of winter wheat var. Stephens to fomesafen (Reflex) herbicide soil residues 
179 days after application to control weeds in potato at the Malheur Experiment Station, Ontario, 
OR, 2012. 
 
 

 Winter wheatb 
    Application Injury Yield 
Treatmenta Rate Unit date Apr17, 2012 May 21, 2012  
    % cwt/acre 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 0.0 a 0.0 a 96.9 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 0.0 a 0.0 a 84.8 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 a 0.0 a 93.3 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011       
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 a 0.0 a 82.9 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
LSD (P = 0.05) -- -- NS 
Standard deviation -- -- 7.1 
 

a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control 
in potato. 
b Means within a column followed by the same number are not significantly different (LSD 
0.05).
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Table 3. Response of spring wheat var. Alturas to fomesafen (Reflex) herbicide soil residues 293 
days after application to control weeds in potato at the Malheur Experiment Station, Ontario, 
OR, 2012. 
 
 

 Spring wheatb 
    Application Injury  
Treatmenta Rate Unit date Apr 17, 2012 May 21, 2012 Yield 
    --------------- % --------------- cwt/acre 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 0.0 a 0.0 a 64.9 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 0.0 a 0.0 a 73.3 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 a 0.0 a 71.4 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011       
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 a 0.0 a 78.3 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
LSD (P = 0.05) -- -- NS 
Standard deviation -- -- 7.9 
 

 
a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control 
in potato. 
b Means within a column followed by the same number are not significantly different (LSD 
0.05).
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Table 4. Response of pinto bean var. Windbreaker to fomesafen (Reflex) herbicide soil residues 
360 days after application to control weeds in potato at the Malheur Experiment Station, Ontario, 
OR, 2012. 
 
 

 Pinto beanb  
    Application Injury  
Treatmenta Rate Unit date Apr 17, 2012 May 21, 2012 Yield 
    --------------- % --------------- lbs/acre 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 0 b 0 a 4,344 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 0 a 0 a 4,447 a 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0 a 0 a 4,178 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011       
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0 a 0 a 3,545 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
LSD (P = 0.05) -- -- NS 
Standard deviation -- -- 453 
 

 
a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control 
in potato. 
b Means within a column followed by the same number are not significantly different (LSD 
0.05).
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Table 5. Response of spring barley var. Millenium planted 293 days after fomesafen (Reflex) 
application to control weeds in potato at the Malheur Experiment Station, Ontario, OR, 2012. 
 
 

 Spring barleyb 
    Application Injury  
Treatmenta Rate Unit date Apr 17, 2012 May 21, 2012 Yield 
    --------------- % --------------- cwt/acre 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 48.3 b 13.3 b 54.8 ab 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 71.7 a 36.7 a 50.0 b 
Clethodim (Select) 0.125 lb ai/a        
COC 1 % v/v        
          
Dual Magnum 1.27 lb ai/a May 21, 2011 60.0 ab 10.0 bc 49.4 b 
Prowl H2O 0.95 lb ai/a May 21, 2011       
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011       
          
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 c 0.0 c 63.5 a 
Prowl H2O 0.95 lb ai/a May 21, 2011       
LSD (P = 0.05) 16.23 11.04 10.83 
Standard deviation 8.12 5.53 5.42 
 

 a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control 
in potato. 
b Means within a column followed by the same number are not significantly different (LSD 
0.05).
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Table 6. Response of sugar beet hybrid 27RR20 to fomesafen (Reflex) herbicide soil residues 324 days after application to control 
weeds in potato at the Malheur Experiment Station, Ontario, OR, 2012. 
 
    Application Injury    Sugar beet yieldb 
Treatmenta Rate Unit date Apr 17, 2012 May 21, 2012  Plant stand  Root Yield Sugar content ERSc 
    %  roots/acre  tons/acre % lb/acre 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 28.3 b 20.0 b  45,499 a  47.1 a 16.6 a 13,137.1 a 
Clethodim (Select) 0.125 lb ai/a               
COC 1 % v/v               
                 
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 95.0 a 93.3 a  17,804 b  30.5 b 15.9 a 8,150.6 b 
Clethodim (Select) 0.125 lb ai/a               
COC 1 % v/v               
                 
Dual Magnum 1.27 lb ai/a May 21, 2011 13.3 bc 8.3 bc  45,103 a  46.3 a 16.8 a 13,184.0 a 
Prowl H2O 0.95 lb ai/a May 21, 2011              
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011              
                 
Dual Magnum 1.27 lb ai/a May 21, 2011 0.0 c 0.0 c  4,9059 a  47.1 a 16.9 a 13,703.8 a 
Prowl H2O 0.95 lb ai/a May 21, 2011              
LSD (P = 0.05) 15.9 16.9  8,167  4.7 NS 1,543.4 
Standard deviation 7.9 8.5  4,088  2.4 0.6 772.5 
a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control in potato. 
b Means within a column followed by the same number are not significantly different (LSD 0.05). 
cERS = Estimated recoverable sugar. 

 



Table 7. Response of dry bulb onion var. Vaquero to fomesafen (Reflex) herbicide soil residues 296 days after application to control weeds 
in potato at the Malheur Experiment Station, Ontario, OR, 2012. 
 
    Application   Onion yieldb 
Treatmenta Rate Unit date Injury Small Medium Jumbo Colossal U.S. No. 1 
    % ---------------------------------------------- cwt/acre ---------------------------------------- 
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011 2 b 17.1 a 96.0 b 513.5 a 23.7 a 633.2 a 
Clethodim (Select) 0.125 lb ai/a              
COC 1 % v/v              
                
Fomesafen (Reflex) 0.5 lb ai/a May 21, 2011 92 a 8.7 a 45.2 b 195.1 b 8.7 a 249.0 b 
Clethodim (Select) 0.125 lb ai/a              
COC 1 % v/v              
                
Dual Magnum 1.27 lb ai/a May 21, 2011 0 b 16.1 a 157.9 a 546.4 a 3.1 a 707.4 a 
Prowl H2O 0.95 lb ai/a May 21, 2011             
Fomesafen (Reflex) 0.25 lb ai/a May 21, 2011             
                
Dual Magnum 1.27 lb ai/a May 21, 2011 0 b 22.9 a 171.4 a 434.3 ab 23.5 a 629.1 a 
Prowl H2O 0.95 lb ai/a May 21, 2011             
LSD (P = 0.05) 3 NS 58.1 293.3 NS 304.81 
Standard deviation 1.7 7.4 29.1 146.8 20.9 152.6 
a Dual Magnum plus Prowl H2O was considered the grower standard treatment for weed control in potato. 
b Means within a column followed by the same number are not significantly different (LSD 0.05); Onion were graded to size as follows: 
small (<2¼ inches), medium (2¼-3 inches), jumbo (3-4 inches), colossal (4-4¼ inches), U.S. No. 1 was composed of medium through 
colossal. 

 


