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Effects of Limited Irrigation on Herbicide Efficacy and 
Herbicide Carryover

G. Sbatella1,2and A.R. Kniss1

Introduction
A major challenge in the future for sustainable agri-
culture is to increase crop production with limited 
resources, particularly water. 

But decreased soil moisture can result in extended 
herbicide carryover with an increased potential for crop 
damage in the following rotation. 

Objectives
Determine the impact of limited irrigation on efficacy, 
soil persistence, and carryover (herbicides remaining in 
the soil from the previous growing season) of soil-ap-
plied herbicides commonly used in corn and dry bean 
production.

Materials and Methods
This is an ongoing project that began in spring 2015 
at the Powell Research and Extension Center (PREC), 
where corn and dry beans were planted and pre-emer-
gence herbicides were applied. The study is organized in 
a randomized complete block design with three repli-
cations. Plots are 110 by 132 ft. Herbicide treatments 
were assigned to five randomized strips within each plot 
measuring 22 by 132 ft. Herbicide treatments and rates 
for each crop are detailed in Table 1. Crops were grown 
under three irrigation levels: 100%, 85%, and 70% of 
the required water needs. Soils were sampled before and 
after herbicide applications. Yields were estimated by 
harvesting a 55 ft2 area from each plot. 

Results and Discussion
Crop yields were affected by irrigation levels as expected 
(Table 2). After herbicide application, soil was sampled 

at regular intervals according to sampling schedule. The 
collected samples will be tested in a laboratory to deter-
mine herbicide dissipation in spring 2016. Another set 
of soil samples will be used in spring 2016 to conduct a 
greenhouse bioassay. This bioassay will consist of plant-
ing rotational crops (sugarbeet, dry bean, corn, and 
sunflower) into the collected soil samples to detect possi-
ble crop injury from herbicide carryover (this will take 
place in a greenhouse). Next year, plots will be planted 
to sugarbeet, sunflower, dry bean, or corn depending on 
previous crop, and they will be grown under the same 
irrigation levels as in year one (2015). Crop yields will 
be determined at the end of the growing season to estab-
lish the effects of potential herbicide carryover in crop 
yields. Field results will be correlated to the greenhouse 
bioassay to determine the feasibility of this method to 
predict crop injury due to herbicide carryover. 
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Table 1. Herbicide treatments and rates applied in corn and dry beans, and herbicide plant-back 
restrictions.

  Plant-back restriction (months)

Rate Sugarbeet Barley Dry bean

Corn treatments

Atrazine (positive control) 64 fl oz/ac 2CS* 2CS 2CS

Verdict™ 15 fl oz/ac NCS** NCS NCS

Zidua® 3 oz/ac 12 18 11

Prequel® 1.66 oz/ac 10 9 10

Non-treated

Sugarbeet Barley Corn

Dry bean treatments

Pursuit® (positive control) 6 oz/ac 40 9.5 8.5

Prowl® H2O 2 pt/ac 12 4 0

Sonalan® 2 pt/ac 8 Not specified Not specified

Treflan™ 1 pt/ac 12 0 12

Non-treated     

Abbreviations: *2CS, two cropping seasons; **NCS, next cropping season 

Table 2. Corn and dry bean yields as affected by irrigation level at PREC, 2015.

Yield

Irrigation level Corn  
(bu/ac)*

Dry bean  
(lb/ac)*

Full (100%) 109 a 1,980 a

Moderate (85%) 74 b 1,097 b

Low (70%) 41 c 464 c

*means followed by same letter do not differ at p<0.05


