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Abstract
There is little information on the effect of the addition of biostimulants such as AX1304-4, Crop Booster or RR Soy Booster to post emergence herbicides in soybean under
Ontario environmental conditions. A total of 69 field experiments were conducted in
soybean at two locations (Ridgetown and Exeter, Ontario, Canada) to evaluate the
effect of biostimulants added to various post emergence herbicides on crop injury,
weed control and yield of soybean. There was minimal soybean injury (6% or less)
from glyphosate, chlorimuron, imazethapyr, fomesafen or quizalofop applied alone
or in combination with biostimulants. At 4 weeks after herbicide treatment (WAT),
the addition of biostimulants to glyphosate, chlorimuron, imazethapyr, fomesafen
or quizalofop did not affect weed control except for control of common ragweed
which was increased 2% with the addition of RR Soy Booster to glyphosate + imazethapr, and the control of common lambs quarters which was increased 4% with
the addition of Crop Booster to glyphosate + fomesafen. At 8 WAT, biostimulants
evaluated had no effect on weed control except for Crop Booster added to glyphosate + fomesafen which increased green foxtail control 2% and Crop Booster added
to glyphosate + chlorimuron, glyphosate + fomesafen and glyphosate + quizalofop
which increased common lambs quarters control 1%, 3%, and 4%, respectively.
The addition of biostimulants to the post emergence herbicides evaluated had no effect on soybean yield. Based on these results, the addition of biostimulants such as
AX13-04-4, Crop Booster or RR Soy Booster to commonly used post emergence herbicides in Ontario has no significant effect on crop injury, weed control or yield of
soybean.
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1. Introduction
Soybean Glycine max (L.) Merr is important to the agricultural economy in Canada
where nearly 5,100,000 tonnes of soybean are produced on approximately 1,700,000 ha
with an approximate farm gate value of $1,000,000,000 [1] [2]. Globally, Canada ranked
7th in the world with 2% of soybean production in 2012-2013 [1]. Ontario soybean
growers need to implement optimal agronomic practices, including proper weed management and plant nutrition, to maximize their production efficiency.
Various biostimulants have been available for a number of years [3]-[8]. Biostimulants have been defined as compounds, substances and other products such as microorganisms, trace elements, enzymes, plant growth regulators that when applied in small
quantities to plants or soils can enhance plant growth and development by increasing
the efficiency of physiological process within plants [3] [4]. Some studies have reported
that biostimulants enhance nutrient availability, increase water-holding capacity, increase antioxidants, enhance metabolism and increase chlorophyll production in plants
[4]-[11].
AX13-04-4, Crop Booster and RR Soy Booster are three biostimulants developed by
Axter Agro sciences Inc. (895, Chemin Benoit, Mont-St-Hilaire, Quebec, J3G 4S6, Canada) for use in various crops to increase seed yield through enhancement of crop vigor
and foliage development [12]-[14]. These biostimulants contain approximately 15% total nitrogen, 3% phosphoric acid (P2O5), 6% soluble potash (K2O), 0.02% boron, 0.05%
chelated manganese, 0.05% molybdenum, 0.05% chelated zinc, and 0.5% E.D.T.A.
(chelating agent) [13] [14].
According to the Axter Agro sciences Inc., AX13-04-4, Crop Booster, and RR Soy
Booster have the ability to compensate for plant’s inability to take up sufficient nutrients under stressed conditions and decrease herbicide induced stress that may be
caused by post emergence herbicides [12].
The effects of these biostimulants, added to commonly used post emergence herbicides, in soybean production in Ontario are not known. Ontario growers need scientific
data on effect of these biostimulants to make informed decisions on their use in their
production system. In absence of such data, growers rely on their “best guess” when
using these products which may result in application of ineffective products that reduce
net return and cause unnecessary loading of chemicals into the environment.
The objective of this study was to evaluate the effect of adding a biostimulant to glyphosate, glyphosate + chlorimuron, glyphosate + imazethapyr, glyphosate + fomesafen
and glyphosate + quizalofop applied post emergence on crop injury, weed control and
soybean yield under Ontario environmental conditions.

2. Materials and Methods
A total of 69 field experiments were conducted in soybean at the Huron Research Station, Exeter, Ontario and University of Guelph Ridgetown Campus, Ridgetown, Ontario. All field trials were established as a randomized complete block design with four
replications. Herbicide and biostimulant treatments are listed in Tables 1-9.
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Table 1. Comparison of weed control 4 and 8 WAT, and yield for glyphosate alone vs glyphosate
+ Crop Booster in Roundup Ready soybeana.
Control (%)

Weed

Treatment

Rate (ha−1)

4 WAT

8 WAT

AMASS

Glyphosate

900 g ae

94

93

Glyphosate + Crop Booster

900 g ae + 2 L

94

93

Glyphosate

900 g ae

95

95

Glyphosate + Crop Booster

900 g ae + 2 L

95

96

AMBEL
CHEAL
SETVI
SINAR

Glyphosate

900 g ae

95

95

Glyphosate + Crop Booster

900 g ae + 2 L

96

96

Glyphosate

900 g ae

98

98

Glyphosate + Crop Booster

900 g ae + 2 L

98

98
97

Glyphosate

900 g ae

86

Glyphosate + Crop Booster

900 g ae + 2 L

80

96

MT∙ha

−1

Yield

Weedy control

2.04

Glyphosate

900 g ae

3.06

Glyphosate + Crop Booster

900 g ae + 2 L

3.12

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambs quarters;
SETVI, green foxtail; SINAR, wild mustard; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate alone with glyphosate + Crop Booster denoted by * for P < 0.10 and ** for P < 0.05 beside the
means.

Table 2. Comparison of weed control 4 and 8 WAT, and yield for glyphosate alone vs glyphosate
+ Soy Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

AMASS

Glyphosate
Glyphosate + Soy Booster

AMBEL
CHEAL
SETVI
SOLPT

Control (%)
4 WAT

8 WAT

900 g ae

93

91

900 g ae + 2 L

92

93

Glyphosate

900 g ae

94

95

Glyphosate + Soy Booster

900 g ae + 2 L

96

96

Glyphosate

900 g ae

99

98

Glyphosate + Soy Booster

900 g ae + 2 L

98

96

Glyphosate

900 g ae

99

98

Glyphosate + Soy Booster

900 g ae + 2 L

99

98

Glyphosate

900 g ae

81

80

Glyphosate + Soy Booster

900 g ae + 2 L

81
MT∙ha

Yield

Weedy control

79
−1

1.13

Glyphosate

900 g ae

2.44

Glyphosate + Soy Booster

900 g ae + 2 L

2.51

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambs quarters;
SETVI, green foxtail; SOLPT, Eastern black nightshade; WAT, weeks after herbicide application. Significance of
contrasts comparing glyphosate alone with glyphosate + Soy Booster denoted by * for P < 0.10 and ** for P < 0.05
beside the means.
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Table 3. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + chlorimuron
alone vs glyphosate + chlorimuron + AX13-04-4 in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

AMASS

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + AX13-04-4 900 g ae + 9 g ai + 2 L
AMBEL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + AX13-04-4 900 g ae + 9 g ai + 2 L
CHEAL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + AX13-04-4 900 g ae + 9 g ai + 2 L
SETVI

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + AX13-04-4 900 g ae + 9 g ai + 2 L

Control (%)
4 WAT

8 WAT

97

99

100

100

96

98

97

98

98

98

97

99

98

99

98

98

MT∙ha

−1

Yield

Weedy control
Glyphosate + chlorimuron

2.73
900 g ae + 9 g ai

Glyphosate + chlorimuron + AX13-04-4 900 g ae + 9 g ai + 2 L

3.61
3.68

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters;
SETVI, green foxtail; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate +
chlorimuron alone with glyphosate + chlorimuron + AX13-04-4 denoted by * for P < 0.10 and ** for P < 0.05 beside
the means.

Table 4. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + chlorimuron
alone vs glyphosate + chlorimuron + Crop Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

AMASS

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L
AMBEL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L
CHEAL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L
SETVI

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L
SINAR

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L

Control (%)
4 WAT

8 WAT

99

100

99

99

94

97

93

97

98

98

98

99

99

99

99

99

97

100

97

100

MT∙ha

−1

Yield

Weedy control
Glyphosate + chlorimuron

2.47
900 g ae + 9 g ai

Glyphosate + chlorimuron + Crop Booster 900 g ae + 9 g ai + 2 L

3.51
3.52

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters;
SETVI, green foxtail; SINAR, wild mustard; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate + chlorimuron alone with glyphosate + chlorimuron + Crop Booster denoted by * for P < 0.10 and
** for P < 0.05 beside the means.
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Table 5. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + chlorimuron
alone vs glyphosate + chlorimuron + Soy Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

ABUTH

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L
AMASS

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L
AMBEL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L
CHEAL

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L
SETVI

Glyphosate + chlorimuron

900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L

Control (%)
4 WAT

8 WAT

83

87

85

88

100

99

99

99

93

92

92

91

99

99

99

99

100

100

100

100

MT∙ha−1
Yield

Weedy control
Glyphosate + chlorimuron

2.51
900 g ae + 9 g ai

Glyphosate + chlorimuron + Soy Booster 900 g ae + 9 g ai + 2 L

3.40
3.47

Abbreviations: ABUTH, velvetleaf; AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters; SETVI, green foxtail; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate + chlorimuron alone with glyphosate + chlorimuron + Soy Booster denoted by * for P < 0.10 and
** for P < 0.05 beside the means.

Table 6. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + imazethapyr alone
vs glyphosate + imazethapyr + Crop Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

AMASS

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Crop Booster 900 g ae + 45 g ai + 2 L
AMBEL

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Crop Booster 900 g ae + 45 g ai + 2 L
CHEAL

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Crop Booster 900 g ae + 45 g ai + 2 L
SETVI

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Crop Booster 900 g ae + 45 g ai + 2 L

Control (%)
4 WAT

8 WAT

98

99

99

99

97

96

96

96

98

98

98

98

100

100

100

100

MT∙ha

−1

Yield

Weedy control
Glyphosate + imazethapyr

2.58
900 g ae + 45 g ai

Glyphosate + imazethapyr + Crop Booster 900 g ae + 45 g ai + 2 L

3.46
3.42

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters;
SETVI, green foxtail; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate + imazethapyr alone with glyphosate + imazethapyr + Crop Booster denoted by * for P < 0.10 and ** for P < 0.05 beside
the means.
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Table 7. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + imazethapyr
alone vs glyphosate + imazethapyr + Soy Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

ABUTH

Glyphosate + imazethapyr

900 g ae + 45 g ai

Control (%)
4 WAT

8 WAT

88

85

87

85

99

99

100

100

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L
AMASS

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L
AMBEL

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L
CHEAL

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L
SETVI

Glyphosate + imazethapyr

900 g ae + 45 g ai

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L

95

94

97

95

99

98

98

98

100

100

100

100

MT∙ha−1
Yield

Weedy control
Glyphosate + imazethapyr

2.51
900 g ae + 45 g ai

3.46

Glyphosate + imazethapyr + Soy Booster 900 g ae + 45 g ai + 2 L

3.48

Abbreviations: ABUTH, velvetleaf; AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters; SETVI, green foxtail; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate + imazethapyr alone with glyphosate + imazethapyr + Soy Booster denoted by * for P < 0.10 and
** for P < 0.05 beside the means.

Table 8. Comparison of weed control 4 and 8 WAT, and yield for glyphosate/fomesafen alone vs
glyphosate/fomesafen + Crop Booster in Roundup Ready soybeana.
Weed
AMASS
AMBEL
CHEAL
SETVI
SINAR

Treatment

Rate (ha−1)

Control (%)
4 WAT

8 WAT

Glyphosate/fomesafen

1200 g ai

78

78

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

76

77

Glyphosate/fomesafen

1200 g ai

85

83

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

82

80

Glyphosate/fomesafen

1200 g ai

89

90

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

93

93

Glyphosate/fomesafen

1200 g ai

97

95

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

98

97

Glyphosate/fomesafen

1200 g ai

99

100

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

99

100

MT∙ha−1
Yield

Weedy control

2.24

Glyphosate/fomesafen

1200 g ai

3.76

Glyphosate/fomesafen + Crop Booster

1200 g ai + 2 L

3.78

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambs quarters;
SETVI, green foxtail; SINAR, wild mustard; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate/fomesafen alone with glyphosate/fomesafen + Crop Booster denoted by * for P < 0.10 and ** for P
< 0.05 beside the means.
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Table 9. Comparison of weed control 4 and 8 WAT, and yield for glyphosate + quizalofop alone
vs glyphosate + quizalofop + Crop Booster in Roundup Ready soybeana.
Weed

Treatment

Rate (ha−1)

AMASS

Glyphosate + quizalofop

900 g ae + 36 g ai

Glyphosate + quizalofop + Crop Booster 900 g ae + 36 g ai + 2 L
AMBEL

Glyphosate + quizalofop

900 g ae + 36 g ai

Glyphosate + quizalofop + Crop Booster 900 g ae + 36 g ai + 2 L
CHEAL

Glyphosate + quizalofop

900 g ae + 36 g ai

Glyphosate + quizalofop + Crop Booster 900 g ae + 36 g ai + 2 L
SETVI

Glyphosate + quizalofop

900 g ae + 36 g ai

Glyphosate + quizalofop + Crop Booster 900 g ae + 36 g ai + 2 L

Control (%)
4 WAT

8 WAT

94

94

95

92

85

81

85

84

93

90

96

94

99

99

99

98

MT∙ha−1
Yield

Weedy control
Glyphosate + quizalofop

2.27
900 g ae + 36 g ai

Glyphosate + quizalofop + Crop Booster 900 g ae + 36 g ai + 2 L

3.40
3.52

Abbreviations: AMASS, green or redroot pigweed; AMBEL, common ragweed; CHEAL, common lambsquarters;
SETVI, green foxtail; WAT, weeks after herbicide application. Significance of contrasts comparing glyphosate + quizalofop alone with glyphosate + quizalofop + Crop Booster denoted by * for P < 0.10 and ** for P < 0.05 beside the
means.

Studies with the addition of Crop Booster to glyphosate (total of 12) were conducted
at Exeter in 2003, 2004, 2014 and 2015 and at Ridgetown in 2002 (2 trials), 2003, 2004,
2005 (2 trials), 2014 and 2015 (Table 1). Studies with the addition of RR Soy Booster to
glyphosate (total of 8) were conducted at Exeter in 2003 and 2004 and at Ridgetown in
2002 (2 trials), 2003, 2004 and 2005 (2 trials) (Table 2).
Studies with the addition of AX13-04-4 to glyphosate + chlorimuron (total of 6) were
conducted at Exeter and Ridgetown in 2008-2010 (Table 3). Studies with the addition
of Crop Booster to glyphosate + chlorimuron (total of 13) were conducted at Exeter in
2008, 2010, 2013, 2014 and 2015 (2 trials) and at Ridgetown in 2008, 2009, 2010, 2013,
2014 and 2015 (2 trials) (Table 4). Studies with the addition of RR Soy Booster to glyphosate + chlorimuron (total of 5) were conducted at Exeter in 2008 and 2010 and at
Ridgetown in 2008, 2009 and 2010 (Table 5).
Studies with the addition of Crop Booster to glyphosate + imazethapyr (total of 9)
were conducted at Exeter in 2008, 2010 and 2015 (2 trials) and at Ridgetown in 2008,
2009, 2010 and 2015 (2 trials) (Table 6). Studies with the addition of RR Soy Booster to
glyphosate + imazethapyr (total of 5) were conducted at Exeter in 2008 and 2010 and at
Ridgetown in 2008, 2009 and 2010 (Table 7).
Studies with the addition of Crop Booster to glyphosate + fomesafen (total of 6) were
conducted at Exeter in 2011, 2012 and 2013 and at Ridgetown in 2012 (2 trials) and
2013 (Table 8).
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Studies with the addition of RR Soy Booster to glyphosate + quizalofop (total of 5)
were conducted at Exeter in 2010 and 2011 and at Ridgetown in 2009, 2010 and 2011
(Table 9).
Field plots were 2 m wide and 8 or 10 m long. Soybean was seeded at 370,000 seeds
ha−1 in rows that were spaced 0.75 m apart at a depth of 4 cm in May or early June of
each year. Herbicide treatments were applied with a CO2 pressurized back-pack sprayer
equipped with Hypro ULD120-02 nozzle tips (Hypro, New Brighton, MN) calibrated to
deliver 200 L∙ha−1 of water at 200 kPa. Herbicide applications were made with a 1.5 m
boom with four nozzles spaced 50 cm apart.
Crop injury 1 and 4 weeks after herbicide treatment (WAT) and weed control (4 and
8 WAT) were visually estimated on a scale of 0 (no injury/control) to 100% (complete
plant death/complete weed control). Soybean was harvested from each plot with a small
plot combine, weight and moisture were recorded, and yields were adjusted to 13%
moisture.
Data were analyzed as an RCBD using PROC MIXED in SAS 9.4. Herbicide treatment was considered a fixed effect, while environment (year-location combinations),
the interaction between environment and herbicide treatment, and replicate nested
within environment were considered random effects. Significance of the fixed effect was
tested using F-test and random effects were tested using a Z-test of the variance estimate. The UNIVARIATE procedure was used to test data for normality and homogeneity of variance. The untreated check was excluded from the analysis for weed control data. Data were arcsine square root transformed when necessary to satisfy the assumptions of the variance analyses. Treatment comparisons were made using contrasts.
Data compared on the transformed scale were converted back to the original scale for
presentation of results.

3. Results and Discussion
Prominent weed species in this study included velvetleaf (Abutilon the ophrasti Medic.;
ABUTH), redroot pigweed (Amaranthus retroflexus L.; AMARE), common ragweed
(Ambrosia artemisiifolia L.; AMBEL), common lambsquarters (Chenopdium album L.;
CHEAL); green foxtail (Setaria viridis L.; SETVI) and annual grasses. Weed control for
each species were analyzed only when they existed in at least 50% of field plots (Tables
1-9).

3.1. Glyphosate
There was no injury in soybean with the addition of Crop Booster or RR Soy Booster to
glyphosate (data not shown). Weed control with glyphosate plus Crop Booster or RR
Soy Booster ranged from 80% to 99% at 4 WAT and 79% to 98% at 8 WAT depending
on weed species (Table 1, Table 2). The addition of Crop Booster or RR Soy Booster to
glyphosate did not impact the control of pigweed species, common ragweed, common
lambsquarters, wild mustard, and green foxtail at 4 WAT or 8 WAT (Table 1).
The addition of Crop Booster or RR Soy Booster to glyphosate resulted in a numeric
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increase soybean yield of 0.06 - 0.07 MT∙ha−1 compared to glyphosate applied alone but
the differences were not statistically significant (Table 1, Table 2). Glyphosate alone or
in combination with Crop Booster or RR Soy Booster increased soybean yield more
than 30% compared to the weedy control. In other studies, biostimulants such as Humates were found to increase yield of vegetable crops. Other studies have shown increases in corn yield with seaweed biostimulants [9]. Al-Majathoub [11] studying four
different biostimulants (Vigro, Biomin, Humiplus and Humacare) found greater than
8% increase in wheat yield with some biostimulants.

3.2. Chlorimuron
There was minimal soybean injury (5% or less) with glyphosate + chlorimuron and
glyphosate + chlorimuron in combination with AX13-04-4, Crop Booster or RR Soy
Booster at 1 WAT (data not shown). All injury ratings were zero at 4 WAT (data not
shown). Weed control with glyphosate + chlorimuron and glyphosate + chlorimuron +
AX13-04-4 ranged from 96% to 100% (Table 3); weed control with glyphosate +
chlorimuron and glyphosate + chlorimuron + Crop Booster ranged from 93% to 100%
(Table 4); and weed control with glyphosate + chlorimuron and glyphosate + chlorimuron + RR Soy Booster ranged from 83% to 100% (Table 5). The addition of
AX13-04-4, Crop Booster or RR Soy Booster to glyphosate + chlorimuron did not cause
any significant differences on the control of weed species evaluated except for control of
common lambs quarters which was increased slightly at 8 WAT with the addition of
Crop Booster (Tables 3-5).
The addition of AX13-04-4, Crop Booster or RR Soy Booster to glyphosate + chlorimuron resulted in a small numeric increase in soybean yield of 0.05, 0.01 and 0.07
MT∙ha−1, respectively compared to glyphosate + chlorimuron but the differences were
not statistically significant (Tables 3-5). Glyphosate + chlorimuron alone or in combination with AX13-04-4, Crop Booster, and RR SoyBooster increased soybean yield
more than 32%, 42%, and 35% compared to the weedy control, respectively (Tables
3-5).

3.3. Imazethapyr
There was minimal injury (4% or less) with glyphosate + imazethapyr alone or in combination with Crop Booster or RR Soy Booster at 1 WAT (data not shown). All injury
ratings were zero by 4 WAT (data not shown). Weed control with glyphosate + imazethapyr and glyphosate + imazethapyr + Crop Booster ranged from 96% to 100%
(Table 6) and with glyphosate + imazethapyr and glyphosate + imazethapyr + RR Soy
Booster ranged from 85% to 100% (Table 7). The addition of Crop Booster and RR Soy
Booster to glyphosate + imazethapyr did not cause any significant differences on the
control of weed species evaluated except for control of common ragweed which was increased slightly at 4 WAT with the addition of RR Soy Booster (Table 6, Table 7).
The addition of Crop Booster and RR Soy Booster to glyphosate + imazethapyr did
not impact soybean yield (Table 6, Table 7). Glyphosate + imazethapyr alone or in
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combination with Crop Booster and RR Soy Booster increased soybean yield more than
33% and 38% compared to the weedy control, respectively (Table 6, Table 7).

3.4. Fomesafen
There was 6% soybean injury with glyphosate + fomesafen and glyphosate + fomesafen
+ Crop Booster (data not shown). All injury was zero by 4 WAT (data not shown).
Control of pigweed species, common ragweed, common lambsquarters, green foxtail
and wild mustard in plots treated with glyphosate + fomesafen and glyphosate + fomesafen + Crop Booster ranged from 76% to 99% at 4 WAT and 77% to 100% at 8 WAT
(Table 8). The addition of Crop Booster to glyphosate + fomesafen did not cause any
significant differences on the control of weed species evaluated except for the control of
common lambsquarters which was increased as much as 4% at 4 and 8 WAT and green
foxtail which was increased 2% at 8 WAT with the addition of Crop Booster (Table 8).
The addition of Crop Booster to glyphosate + fomesafen did not cause a significant
increase in yield of RR soybean (Table 8). Glyphosate + fomesafen alone or in combination with Crop Booster increased soybean yield more than 68% compared to the
weedy control (Table 8).

3.5. Quizalofop
There was less than 2% soybean injury with glyphosate + quizalofop alone or in combination with Crop Booster at 1 WAT. The injury observed was transient with no injury at 4 WAT (data not shown). Control of pigweed species, common ragweed, common lambsquarters, and green foxtail in plots treated with glyphosate + quizalofop and
glyphosate + quizalofop + Crop Booster ranged from 85% to 99% at 4 WAT and 81% to
99% at 8 WAT (Table 9). The addition of Crop Booster to glyphosate + quizalofop did
not cause any significant differences on the control of weed species evaluated except for
the control of common lambsquarters which was increased 4% at 8 WAT with the addition of Crop Booster (Table 9).
The addition of Crop Booster to glyphosate + quizalofop resulted in a small numeric
increase soybean yield of 0.12 MT∙ha−1, but the difference was not statistically signi-ficant (Table 9). Glyphosate + quizalofop alone or in combination with Crop Booster increased soybean yield more than 50% compared to the weedy check (Table 9).

4. Conclusion
There was no increase in soybean injury with the addition of the biostimulants evaluated when added to glyphosate, glyphosate + chlorimuron, glyphosate + imazethapyr,
glyphosate + fomesafen, or glyphosate + quizalofop. Also, the addition of biostimulants
to glyphosate, glyphosate + chlorimuron, glyphosate + imazethapyr, glyphosate + fomesafen and glyphosate + quizalofop did not affect weed control except for a slight increase in the control of common ragweed with the addition of RR Soy Booster to glyphosate + imazethapyr, a slight increase in the control of common lambsquarters with
the addition of Crop Booster to glyphosate + fomesafen, a slight increase in the control
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of green foxtail with the addition of Crop Booster to glyphosate + fomesafen and a
slight increase in the control of common lambsquarters with the addition of Crop
Booster to glyphosate plus chlorimuron or fomesafen or quizalofop. There was generally a small numeric increase in soybean yield with the addition of biostimulants to the
herbicides evaluated, but this increase in yield was not statistically significant at the p <
0.05 level.
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Abbreviations
Abbreviations: ABUTH, velvetleaf;
AMASS, green or redroot pigweed;
AMBEL, common ragweed;
CHEAL, common lambsquarters;
SOLPT, Eastern black nightshade;
SINAR, wild mustard;
SETVI, green foxtail;
WAT, weeks after herbicide treatment.
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