
Figure 2.  IREC weed crew measuring weed 
density following herbicide application. 
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Kochia, common lambsquarter, redroot pigweed, and hairy nightshade 
are recurrent weed problems in processing onions grown in Tulelake, 
near the California/Oregon border.  These weeds reduce onion stands, 
decrease yields, and obstruct harvest equipment.  Historically, growers 
have tried to avoid planting onions in fields with a history of high weed 
populations, but limited water availability and white rot have restricted 
suitable onion acreage to a point where growers are obligated to plant 
in certain fields regardless of weed pressure.   
 
Weed control in onions can be particularly difficult due to the early 
emergence of weeds and the slow emergence and growth of onions.  
Processing onions are grown on wide beds with close onion spacing, which prevents mechanical cultivation 
between seed-lines. Thus hand-weeding and herbicides are the two main weed control methods in processing 
onions.  Tulelake growers are heavily reliant on herbicides for weed control, as labor intensive hand-weeding is 
only economical when weed populations are very low.  Preemergence herbicides applied shortly after planting 
often provide the best weed control in onions because they control rapidly-growing weeds before they compete 
with the crop.  On the flip side, early herbicide applications increase the risk of injury, as small onions are 
especially sensitive to herbicides.   
 
Herbicide screening studies were conducted in Tulelake, CA 
from 2011 to 2014 with funding support from the California 
Garlic and Onion Research Advisory Board.  Studies were 
designed to evaluate preemergence and postemergence 
herbicides applied at several rates and application times on two 
very distinct soil types, silty clay loam and sandy loam.  Weed 
density, onion stand, crop injury, and onion yield were 
measured to determine treatments’ influence weeds and onion 
yield.     
 
DCPA (Dacthal) applied post-plant and pendimethalin (Prowl 
H20) applied at or before the loop stage reduced kochia, lambsquarters, and hairy nightshade density compared 
to the untreated control (Figure 3).  There was an additive effect when these two herbicide treatments were 
used in combination especially for kochia control (Figure 3).  For example, Dacthal at the highest rate (8 pt/A) 
and Prowl H20 reduced kochia density by 61% when used alone, while Dacthal at the lowest rate (2.5 pt/A) 
reduced kochia density by 84% when combined with Prowl H20.   Combining these two herbicides allowed for 
the Dacthal rate to be reduced to a more economical rate (2.5 pt/A) on all soil types without a decrease in hairy 
nightshade, kochia, pigweed, and lambsquarter control compared to the label recommended rate of Dacthal 
(Figure 3). Prowl H20 application at planting provided better control of kochia compared to Prowl H20 application 
at the loop stage (figure 3).  

Figure 1. 2012 weed control trial in a 
processing onion field near Tulelake 
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Figure 3. Weed Densities at the 4-leaf onion growth stage for Dacthal and Prowl H20 broadcast applied at various timings 
on two soil types.  Herbicide application at planting occurred after onions were planted immediately before the first 
sprinkler irrigation.  Treatments at all locations received GoalTender at the 1.5-leaf stage and Goal 2XL + Buctril at the 2.5 
leaf stage.  Error bars represent at 95% confidence interval.     
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All preemergence treatment failed to reduce weed density low enough for control to be considered effective 
without follow-up postemergence treatment.  Dacthal and Prowl decreased weed competition during onion 
seedling development, and they stunted the growth of weed escapes making the weeds more susceptible to 
postemergence herbicides.  Dacthal and Prowl H20 at labeled rates did not reduce onion stand or onion yield 
compared to hand-weeded plots in multiple trials on multiple soil types (Figure 4).  In fact, Dacthal + Prowl H20 
treatments often had the highest onion yield in the trial due to the lack of weed competition (Figure 4). 
 

 

 
 
 
Figure 4. Influence of Dacthal and Prowl H20 treatments on onion yield (A) and onion stand (B) in two commercial fields 
with different soil types.  Onion stands for all treatments were not statistically different.    
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Oxyflurofen (GoalTender) applied at the 1.5 leaf stage followed by oxyflurofen (Goal 2xl) + bromoxynil (Buctril) 
applied at the 2.5 leaf stage was the most effective labeled postemergence herbicide program for controlling 
kochia, lambsquarter, and hairy nightshade (Figure 5).  Applying GoalTender at the 1.5 leaf stage improved 
control of most weed species compared to delaying the first application of oxyflurofen until the 2.5 leaf stage.  
At the 2.5 leaf stage, Goal 2xl + Buctril provided better kochia control compared to Goal 2xl + dimethenamid-p 
(Outlook) or Goal 2xl alone (Figure 5).  Fluroxypyr (Starane) applied between the 3-5 leaf stage provided over 
90% kochia control in cases where kochia escaped Goal 2xl + Buctril treatment.  Fluroxypyr is currently not 
labeled for use on onions in CA.  All postemergence herbicides injured onions (stunting, leaf curling, or 
chlorosis), but the injury was usually temporary and did not reduce onion yield.  One exception was Goal 2xl + 
Buctril + Outlook applied as a tank-mix at the 2.5 leaf stage.  This treatment reduced onion yield in two of four 
trials at IREC.   
   

 
 

Figure 5.  Postemergence weed control at the 4-leaf onion growth stage averaged across Dacthal and Prowl H20 
preemergence treatments at three sites with different weed problems.  Soil type was silty clay loam at the kochia site 
and sandy loam at the redroot pigweed and common lambsquarter sites.  Error bars represent a 95% confidence interval.  
Lambsquarter control did not differ between treatments.   
 
Tulelake growers have long thought that Dacthal was not effective on Tulelake soils believing that the herbicide 
was tied up due to the fine soil texture and high organic matter content.  This research refutes this previously 
held belief and demonstrates that Dacthal applied after planting can be effective and economical when used at 
low rates and combined with Prowl H20.  Studies conducted on multiple soil types showed that Prowl H20 was an 
effective preemergence herbicide by itself when applied at or before the loop onion growth stage.  Application 
of Prowl H20 at the loop stage worked well in most situations, but in fields with a heavy kochia population 
application before onion emergence improved kochia control.  Currently, Prowl H20 applied at loop has a 24c 
registration in California and Prowl H20 applied at 75% radical emergence has a 24c registration in Oregon. 
 
Herbicide programs incorporating both preemergence and postemergence herbicide treatments were capable 
of reducing weed density by more than 90% compared to the untreated control.  No single herbicide or 
herbicide combination treatment provided 100% weed control at multiple sites, suggesting hand-weeding is 
necessary for follow-up weed control in most field situations.  Top-performing herbicide treatments made hand-
weeding economical (less than $75/A) while hand-weeding labor costs associated with poor-performing 
herbicide treatments and the untreated control were $200/A to $400/A one year when hand-weeding time was 
estimated.     
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