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Summary Herbicides developed for the USA soy-
bean market have been the primary source of weed
management tools for the grain legumes. The intro-
duction of herbicide tolerant technology in soybean
and the reduction in the number of companies with
active herbicide development programs has limited
the options for new modes of action for grain leg-
umes. The answer to discovering effective herbicide
tools for grain legumes doesn’t look to be in future
chemistry, but with older herbicides. Studies in the
state of Washington in the USA. Pacific Northwest
indicated linuron and diuron have potential to provide
effective and selective control of mayweed chamomile
and prickly lettuce. These two species have been an
increasing problem in this area as a response to tillage,
rotations, and herbicide use, which has changed over
the past 30 years.
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INTRODUCTION
Nearly all herbicides labelled for grain legumes in
USA were initially developed for use in soybean (Gly-
cine max (L.) Merr.). Not surprising, since soybean
are grown annually on over 29 million hectares within
the US (USDA-NASS 2005a). In 2000, USA soybean
herbicide sales were estimated at US$1.3 billion or
just over 25% of total USA herbicide sales (Anon.
2001). In the past, herbicide companies felt their sur-
vival was linked to the development of new herbicide
mode of actions. However, beginning in the mid 1990s
genetically modified herbicides tolerant varieties
(Roundup-Ready®) of soybean were introduced. In
spite of some opposition, the technology was adopted
by farmers at a near record rate. By 2004, genetically
engineered herbicide tolerant soybeans were grown on
87% of USA total crop area (USDA-NASS 2005b).
Globally, herbicide tolerant soybeans were grown on
60% of the total crop area (James 2005). While the
global herbicide market has seen huge growth over the
past 50 years, the more recent trend is for relatively
flat sales with some reduction in market value. The
maturing herbicide market combined with growth
in the herbicide tolerant crop technology, means that

fewer companies are actively seeking new herbicide
molecules and modes of action. This ultimately results
in fewer new herbicides for screening in minor acreage
crops such as the grain legumes. Thus, researchers have
had to shift focus to discover new herbicide mode of
actions to address issues of weed species shifts and
herbicide resistant weeds.

Recently, grain legumes have greatly increased in
production area in USA, with the primary production
area shifting from the Pacific Northwest (PNW) to
the northern Great Plains area of the county (USDA-
NASS 2005a). PNW growers must reduce per unit cost
of production in order to compete effectively with the
lower production cost input systems of the northern
Great Plains.

Prickly lettuce (Lactuca serriola L.) and mayweed
chamomile (4Anthemis cotula L.) are two broadleaf
weeds, which are common in grain legumes in the
PNW (Ogg et al. 1994, Young and Thorne 2004).
Moreover, these species are difficult to selectively
control and have been found to develop resistance to
ALS inhibiting herbicides. Fewer new herbicide ac-
tive ingredients with fewer new modes of action have
required researcher to re-evaluate older chemistry for
potential use in grain legumes.

The purpose of this research was to identify
herbicides for use in grain legumes for the control
of prickly lettuce, mayweed chamomile, and other
broadleaf weeds.

MATERIALS AND METHODS
Research plots were established at several locations
across the dryland grain legume production area of the
state of Washington in USA during 2005. Individual
plot size was 2.1 or 3.0 x 10.7 m. Plot size varied with
available space at a given location and was consistent
within a specific location. Experimental design was
a randomised complete block with four replications.
Treatments were various rates and pre-emergent
(PREE) and post-emergent (POST) applications of
the herbicides bentazon, chlorimuron, cloransulam-
methyl, 2,4-DB, dimethenamid, diuron, flumioxazin,
flumetsulam, imazethapyr, isoxaflutole, linuron,
MCPA sodium salt, metribuzin, sulfentrazone, and cer-
tain mixes of these herbicides. Herbicides were applied
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using a CO, backpack sprayer with XR8001 nozzle tips
calibrated to deliver 93 L ha'! at 240 kPa. Evaluation of
weed control and crop injury was conducted at various
crop development intervals throughout the season. Dry
pea yields were taken but not for lentil.

RESULTS
Weed control and lentil (Lens culinaris Medik.)
injury are shown in Table 1. PREE applications of
sulfetrazone plus isoxaflutole, flumetsulam, and clo-
rasulam-methyl provided good to excellent mayweed
chamomile control with excessive crop injury. PREE
treatments that provided acceptable weed control
tended to result in significant lentil injury with the
exception of linuron. Metribuzin applied both PREE

and POST provided better weed control than most
other POST only treatments with acceptable crop
injury. POST only metribuzin did not provide control
of mayweed chamomile or prickly lettuce as great
as the split application of metribuzin or the PREE
applications of linuron. Crop yields were not taken
from the lentil study.

In the dry pea (Pisum sativum L.) study (Table
2), PREE applications of linuron provided similar
of mayweed chamomile and prickly lettuce to what
was observed in the lentil study (Table 1). PREE
treatments that included sulfentrazone, flumetsulam,
and cloransulam-methyl did not injure pea as greatly
as was observed in lentil. Treatments that provided
the greatest prickly lettuce and mayweed chamomile

Table 1. Crop safety and weed control with herbicide treatment in lentil.

Treatment Rate* Timing® Lentil Mayweed chamomile  Prickly lettuce
injury (%) control (%) control (%)
21 June 2005 26 July 2005
55 DAT® PREE/ 90 DAT PREE/ 50 DAT POST
15 DAT POST
Imazethapyr + 53+ PREE 0 10 28
dimethenamid 946
Imazethapyr + 53+ PREE 3 38 55
sulfentrazone 158
Sulfentrazone + 158 + PREE 25 48 80
flumioxazin 72
Sulfentrazone + 158 + PREE 78 97 94
isoxaflutole 72
Flumetsulam 45 PREE 50 84 3
Flumetsulam 68 PREE 33 76 5
Cloransulam-methyl 35 PREE 83 94 5
Cloransulam-methy]l 44 PREE 83 91 8
Linuron 560 PREE 0 86 85
Linuron 1120 PREE 0 94 95
Metribuzin/ metribuzin 280/280 PREE/ 17 67 82
POST
Metribuzin 280 POST 14 33 13
2,4-DB 280 POST 0 0 0
2,4-DB 560 POST 5 8 18
Imazethapyr® 35 POST 55 25 38
Cloransulam-methyl® 18 POST 75 58 29
Chlorimuron® 8.8 POST 85 96 13
LSD (P =0.05) 21 29 24

ARate is expressed as grams a.i. ha'!.

BTiming of application include post-plant pre-emergence to crop and weeds (PREE) and post-emergence to crop and

weeds (POST).
CDays after treatment is abbreviated DAT.
P Applied with 0.25 % v/v nonionic surfactant.

E Applied with 0.25 and 2.5 % v/v nonionic surfactant and 28% urea/ammonium nitrate solution, respectively.
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control with acceptable levels of crop injury include
PREE treatments of sulfentrazone plus isoxaflutole,
linuron, and diuron along with PREE plus POST
metribuzin. Treatments with the greatest yields in this
study included 45 g flumetsulam ha’!, both rates of
linuron, both rates of diuron, and bentazon.

DISCUSSION
Good to excellent control of mayweed chamomile
and prickly lettuce were provided by linuron across
both studies and diuron in dry pea. Although both of
these chemistries are considered older chemistry and
are labelled for use on grain legumes in USA, they
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represent new modes of action for controlling weeds
and managing herbicide resistant weed and species
shifts. Two weeds, which have become well adapted
and troublesome within the current production
systems, were effectively controlled by linuron and
diuron. With less new chemistry being introduced,
recycling older chemistry may be effective in manag-
ing current and future weed problems in minor crops.
However, the sustainability of this approach is suspect,
since new discoveries are likely to be more difficult to
find with each experimental cycle through the existing
chemical pool.

Table 2. Crop safety and weed control with herbicide treatment in dry pea.

Treatment Rate* Timing® Mayweed Prickly Dry pea
chamomile lettuce Injury Yield
control (%) control (%)

18 July 2005 21 June 2005
82 DATC PREE/ 55 DAT PREE/
42 DAT POST 15 DAT POST
Imazethapyr + 35+ PREE 54 75 0 530
sulfentrazone 158
Sulfentrazone + 158 + PREE 44 88 12 435
flumioxazin 72
Sulfentrazone + 158 + PREE 93 95 15 400
isoxaflutole 72

Flumetsulam 45 PREE 68 33 4 610

Flumetsulam 68 PREE 63 32 19 265

Cloransulam-methyl 35 PREE 65 38 9 545

Cloransulam-methyl 44 PREE 83 55 1 540

Linuron 560 PREE 70 94 0 650

Linuron 1120 PREE 90 92 0 675

Diuron 1350 PREE 83 95 3 580

Diuron 1800 PREE 93 94 9 695

Metribuzin/ metribuzin 280/280 PREE/ 71 95 16 310

POST

Metribuzin 280 POST 35 33 10 545

Bentazon® 560 POST 70 48 5 575

MCPA sodium salt 280 POST 10 90 48 415

Cloransulam-methyl* 18 POST 39 43 53 65

Chlorimuron® 8.8 POST 91 58 64 0

Non-treated 0 0 0 330

LSD (P =0.05) 30 32 14 342

ARate is expressed as grams a.i. ha™'.

BTiming of application include post-plant pre-emergence to crop and weeds (PREE) and post-emergence to crop and

weeds (POST).

CDays after treatment is abbreviated DAT.

D Applied with 1.2 L ha'! crop oil concentrate.
E Applied with 0.25 % v/v nonionic surfactant.

F Applied with 0.25 and 2.5 % v/v nonionic surfactant and 28% urea/ammonium nitrate solution, respectively.
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These results are from a single year. The experi-
ment will be repeated in 2006 and results may vary.
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