
Clethodim GR90 values ranked between 43-106 g ai ha-1 for both weeds and
cultivated rice variety as well. While barnyardgrass was determined as the most
sensitive, M206 was determined as the most resistant in tested plants. In addition,
M105 and M206 were 2.02 and 2.46 folds resistant compared to barnyardgrass,
respectively. All weeds and a rice cultivar had different response to herbicide
treatment. GR90 values are 58, 61, 59, 50, 74, 54, 43, 46, 75, 80, 87, and 106 g ai ha-1

for weedy rice type 1, 2, 3, 4, 5, jungle rice, barnyardgrass, late watergrass, early
watergrass, sprangletop, M105 and M206, respectively (Table 1). These findings
indicated that clethodim has a great potential to be used as a spot treatment for the
management of weedy rice and grass species.

Table 1. Clethodim dose-response results and curves based on the log-logistic model to GR50-GR90

Picture 3. The effect of the clethodim herbicide on weeds at 28 days after treatment. From left to right in each photo, control, 1/16× , 
1/8× , 1/4× , ½ × , 1× , 2× , and 4× are equal to 0, 9, 18, 38, 75, 150, 300, and 600 g ai ha-1, respectively. Barnyardgrass (top right) was 
the most susceptible but accession sprangletop (bottom left) was the most tolerant in the weeds.

Conclusions
• Clethodim effectively control weedy rice and grass.
• Spot treatment of weedy rice can be used to treat weedy rice, however, emergency 

herbicide used label is needed (Section 18).
• The effectiveness of clethodim may suggest the need to develop clethodim 

resistant rice.
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Weedy rice (Oryza sativa f. spontanea Roshev.), barnyardgrass (Echinochloa crus-
galli), late watergrass (Echinochloa oryzicola), early watergrass (Echinochloa
oryzoides) and sprangletop (Leptochloa fascicularis) are important weeds in
California and are difficult to control with herbicides. The absence of selective
herbicides to control weedy rice poses a big challenge for farmers [1]. Clethodim, an
ACC-ase-inhibiting cyclohexanedione herbicide [2], was used to determine the injury
response of CA weedy rice and major grass-weeds

Picture 1. Panoramic photo of 8 application rates illustarted that clethodim injury increased dramatically after 38 g ai ha-1

Introduction Results and Discussion

Objectives
• The first aim of this study was to determine the response of California weedy rice

types and grasses to clethodim herbicide applications.
• The second aim was determine to the clethodim rate that cause 50% (GR50) and

90% (GR90) injury.

Materials and Methods

• Clethodim was applied at 8 rates (0, 9.4, 18.8, 37.5, 75, 150, 300, and 600 g ai ha-1)
on 5 weedy rice types, and 5 grasses which jungle rice, barnyardgrass, late
watergrass, early watergrass, sprangletop, M206, and M105 rice variety.

• The experiment was conducted as a complete randomized block design with 6
replications in the greenhouse.

• The herbicide was applied with 0.25% nonionic surfactant (v/v).

• Dose–response curves based on the log-logistic model were used to determine the
effective dose that provides 90% control (GR90 values).

Picture 2. The effect of the clethodim herbicide on weedy rice (red rice) at 28 days after treatment. Control, 1/16× , 1/8× , 1/4× , ½ × , 1×
, 2× , and 4× are equal to 0, 9, 18, 38, 75, 150, 300, and 600 g ai ha-1, respectively. Accession 4 was the most susceptible but accession 5 
was the most tolerant in the weedy rice.
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Plants GR50 GR90
Weedy Rice Type 1 34 58
Weedy Rice Type 2 54 61
Weedy Rice Type 3 52 59
Weedy Rice Type 4 15 50
Weedy Rice Type 5 19 74
Junglerice (Echinochloa colona) 43 54
Barnyardgrass (Echinochloa crus-galli) 36 43
Late watergrass (Echinochloa oryzicola) 38 46
Early watergrass (Echinochloa oryzoides) 47 75
Sprangletop (Leptochloa fascicularis) 48 80
Rice (M105) 49 87
Rice (M206) 37 106
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