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Dissipation of Soil-applied Herbicides under Limited Irrigation
Daniel Adamson1, Gustavo Sbatella1,2, Andrew Kniss1, and Franck Dayan3

Introduction
A major challenge for sustainable agriculture is to increase 
crop production with limited resources, particularly water. 
Decreased soil moisture, however, can result in extended 
herbicide persistence, which, in turn, can potentially 
damage rotational crops through carryover (herbicides 
remaining in the soil from the previous growing season).

Objectives
Our objective was to determine the impact of limited 
irrigation on efficacy, soil persistence, and carryover of 
soil-applied herbicides commonly used in corn and dry 
bean production.

Materials and Methods 
The study was established in spring 2015 at the Powell 
Research and Extension Center (PREC), when corn and 
dry beans were planted and pre-emergence herbicides 
were applied. The study is organized in a randomized 
complete block design with three replications. Plots 
are 110 by 132 ft. Herbicide treatments were randomly 
assigned to 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 required water needs. Soils were 
sampled before and after herbicide application and tested 
for herbicide level. In 2016, rotational crops (sugarbeet, 
sunflower, and corn or dry bean) were planted over the 
original plots and assessed for injury and yield damage 
from any remaining residual herbicides. The entire study 
is being repeated in 2017.

Results and Discussion
As expected, reduced irrigation significantly affected 
yield; however, laboratory extractions showed reduced 
irrigation did not significantly affect the rate of herbicide 
loss from the soil. Instead, herbicide carryover appeared 
to be determined by the inherent persistence of individual 
herbicides. Plant weights taken at the beginning of July 
2016 showed Pursuit® damaged sugarbeet, corn, and 
sunflower. Prequel® damaged dry beans and sunflower. 
Other herbicides did not significantly reduce crop 
growth. Yields depicted a similar pattern, with Prequel® 
significantly reducing yield of dry bean and Pursuit® 
significantly reducing yield of sugarbeet and sunflower 
(Table 2).
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Table 1. Cropping restrictions in months for soil‑applied herbicides in corn and dry bean plantings.
Corn treatments Rate Sugarbeet Barley Dry bean
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
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
*2CS, two cropping seasons
**NCS, next cropping season 

Table 2. Crop yields the following growing season after corn and dry bean plantings were treated with 
soil‑applied herbicides.
Herbicide Sugarbeet (ton/ac) Sunflower (lb/ac) Corn (bu/ac) Dry Bean (lb/ac)
Non‑treated 19.4 a 2,423 a 100 a 1,993 a
Pursuit® 2.5 b 838 b 79 a NA
Prowl® H2O 17.6 a 2,443 a 93 a NA
Sonalan® 16.0 a 2,604 a 105 a NA
TreflanTM 16.3 a 2,377 a 109 a NA
Atrazine 20.8 a 2,548 a NA 2,368 a
Verdict® 22.2 a 2,442 a NA 2,165 a
Zidua® 16.2 a 2,607 a NA 2,079 a
Prequel® 17.0 a 1,907 a NA 207 b

*means followed by same letter do not differ at α=0.05

 




