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Introduction
Saflufenacil is registered as a selective herbicide for control of
broadleaf weeds by pre-plant and pre-emergence applications to a
wide range of crops such as corn, barley, canary seed, chickpea,
field pea, oat, and wheat. Additionally, saflufenacil is used as a
desiccant and/or defoliant in crops such as sunflower and pulse
crops.

Saflufenacil (Fig. 1) is a Group 14 herbicide (the pyrimidinedione
chemical class), and it works by inhibiting protoporphyrinogen
oxidase (PPO), which causes rapid loss of cell membranes (1).
Consequently, shoot development of sensitive plants is inhibited
after emerging plants are exposed to light.

Limited information is available on saflufenacil behavior in western
Canadian soils in terms of its efficacy in weed control as influenced
by soil factors. This study will aid in developing more effective
guidelines for saflufenacil field application rates.

Objectives
The objectives were to examine saflufenacil phytotoxicity in western
Canadian soils and to relate the degree of phytotoxicity to soil
characteristics.

Results
Saflufenacil phytotoxicity varied among the investigated soils.
GR50 values (concentration required for 50% length inhibition)
for each soil were determined from the dose-response curves.
The GR50 values ranged from 9 to 55 ppb.

Multiple regression analysis using organic matter content (%),
soil pH, and clay content (%) as independent variables and
GR50 as a dependent variable showed that organic matter
content was a significant predictor of saflufenacil phytotoxicity,
and increased generally in the same order as percent organic
matter (p = 0.011, Table 2, Fig. 3). This indicates that
saflufenacil adsorption to organic matter may lower saflufenacil
phytotoxicity, and consequently may result in decreased
efficacy in weed control.
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Fig. 2. A 7-d sugar beet biosassay performed in WhirlPakTM bags 
in the saflufenacil concentration range from 0 to 76.5 ppb.
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Fig. 3. Relationship between GR50 values and organic matter 
content (%) in ten soils as determined by the 7-day shoot length 
inhibition of sugar beet under laboratory conditions.. 

Table 2. Multiple regression analysis for the GR50 values and 
soil factors.

Model                      Coefficient           Standard error         P value
Intercept                      -10.4                      25.6                     
% Organic Matter         4.9                        1.4                     0.011
pH                                  2.6                        3.3                     0.465
% Clay                          -0.06                      0.2                     0.752
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Phytotoxicity was assessed by measuring sugar beet shoot
response (2) to increasing concentration of saflufenacil from 0 to
76.4 ppb in ten western Canadian soils (Fig. 2). The
characteristics of the ten western Canadian soils used in this
study are listed in Table 1.

Table 1. Selected soil characteristics.

Soil Soil Organic pH Clay

(location) Series Matter (%) (%)

Saskatoon (BASF) loam 3.0 6.8 17

Regina (BASF) heavy clay 3.2 8.1 62

Lethbridge (BASF) sandy clay loam 2.6 7.7 26

Camrose (BASF) silt loam 7.9 6.6 17

Winkler (BASF) sandy loam 3.0 7.8 12

Central Butte (1) sandy loam 2.2 7.9 14

Central Butte (2) loam 3.8 7.2 36

Saskatoon silty clay loam 5,5 7.8 50

Scott loam 3.4 5.0 23

Melfort clay 11.4 6.1 72

Organic matter (%)
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Fig. 1. Chemical structure of saflufenacil.

R = 0.87


