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Abstract

Dicamba can result in severe plant damage to sensitive crops, but differential tolerance to dicamba may be present among cultivars of these
sensitive crops. Identifying tolerant cultivars of sensitive crops can limit the potential damage for growers if incidents of dicamba off-target
movement occur. In central Missouri, a greenhouse study using seven tomato (Solanum lycopersicum) and five watermelon (Citrullus lanatus)
cultivars was established to compare the responses of different specialty crop cultivars to sub-lethal doses of dicamba. A preliminary dose
response with dicamba revealed 50% inhibiting doses (ID,) of 76 g ae ha™ and 255 g ae ha™ for ‘Mountain Merit’ tomato and ‘Crimson Sweet’
watermelon, respectively. Tomato cultivars included ‘Better Boy (Figure 1)., ‘Brandywine Pink’, ‘Carolina Gold (Figure 1), ‘Mountain Merit (Figure
1), ‘Red Grape (Figure 1), ‘Roma VF’ and ‘Super sweet 100 (Figure 1) while watermelon cultivars included ‘Black Tail Mountain Organic’, ‘Crimson
Sweet’, ‘Millionaire Figure 1, ‘Sangria Figure 1 and ‘Yellow Doll figure 1. Plants were grown until four true leaves developed and then treated with
arange of dicamba doses (25.6 g ae ha! to 766.8 g ae ha!). Visual injury was assessed at 7, 14 and 21 days after treatment (DAT), with plant dry
weight determined at 21 DAT. Dry weight and visual injury data indicate that the range of tomato responses clearly fell into three groups: highly
sensitive (‘Roma’); moderately sensitive (‘Better Boy’, ‘Brandywine Pink’ and ‘Super sweet’) and sensitive (‘Carolina Gold’, ‘Grape’ and ‘Mountain
Merit’). Visual injury data for watermelon revealed that all cultivars overall responded similarly. However, plant biomass of ‘Millionaire’ and
‘Yellow Doll’ were reduced by 25% compared to their untreated controls at a dose of 28 g ae ha, while ‘Black Tail Mountain’, ‘Crimson Sweet’ and
‘Sangria’ dry weights required a dose of 250 g ae ha™' to reduce biomass by 25%. Tomato and watermelon producers may consider selection of
more tolerant cultivars in areas where the risk of off-target damage from dicamba exists.
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Abbreviations: DT: Dicamba Tolerant; DAP: Days after planting

Introduction
from treated areas [9]. Factors that influence particle drift

The introduction of Dicamba Tolerant (DT) cropping systems include mechanical factors such as application height, herbicide

in 2017 resulted in 43% of all soybeans (Glycine max) production
area being planted with DT varieties in 2018 and 69% of cotton
(Gossypium hirsutum) by 2019 [1,2]. However, this level of
adoption also led to reports of dicamba damage to adjacent
sensitive crops. In 2017 alone, 2,708 dicamba-related injury cases
on sensitive crops were reported across the United States (Bradley,
2017). Potato (Solanum tuberosum), tomato and watermelon are a
few crops proven to be susceptible to dicamba at low doses [3-7].

formulation, spray droplet size, nozzle spacing and application
speed in addition to environmental factors such as size of
production area and high wind speeds. After application, high
temperatures and low humidity may cause dicamba particles to
volatilize into vapor particles [3]. In vapor form, dicamba is even
more susceptible to off target movement via high wind speeds or
temperature inversions.

Exposure of sensitive crops to low doses of dicamba mainly occurs Although dicamba can move long distances via off-target

through off-target movement [8]. Off-target movement allows
dicamba to move large distances and damage has been detected
up to 250 m from an applied area [9]. Off-target movement can
occur during the application of dicamba when spray droplets are
carried to adjacent areas or following application via volatilization

movement [5], significant damage to tomato, potato and
watermelon has also been recorded at representative drift rates.
[4] found that watermelon treated 20 days after planting (DAP)
with 7.5 g ae ha of the label rate of dicamba exhibited 40% visual
injury and had vine lengths 49% the length of the non-treated
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check [6] found that tomatoes treated with 4.5 g ae ha* of the label
rate of dicamba caused 50% visual injury 21 DAT. [7] found up to
30% visual injury on potatoes with 40% total tuber reductions
at a rate of 2.8 g ae hal. Specialty crops such as tomato, potato
and watermelon are a major concern for off-target movement
due to their dicamba sensitivity, but also for their high economic
value and impact on human health [4,10]. Across the United
States approximately 110,000, 380,000 and 41,000 hectares of
tomatoes, potatoes and watermelon were planted, respectively in
2021. These crops were worth $1.5 billion, $4 billion and $530
million, respectively in 2021 (USDA NASS, 2022). Additionally,
these vegetables are also important food sources highly beneficial
to human health [11]. They contain valuable food ingredients
such as carbohydrates, vitamins and minerals which are vital to
maintaining and repairing the body, in addition to preventing
diseases [12]. To protect these valuable crops, it is essential to
find new management strategies that minimize dicamba damage
to these crops.

Although growers cannot control unwanted chemical
trespassing from dicamba, one potential method to minimize
dicamba impact is production of less susceptible cultivars. In
soybeans, cultivar differences have been widely recorded for
metribuzin sensitivity [13,14] recorded that some soybean
cultivars exposed to soil applied metribuzin (1.7 kg ai ha ?)
exhibited 100% visual injury while others exhibited as low as
35% visual injury at 4 weeks after planting. Soybean has also
demonstrated cultivar differences in susceptibility to other
herbicides including: bentazon, bromoxynil, chloroxuron, and
2,4-DB [15]. Significant cultivar differences in other crops such
as eggplant (‘Black Beauty’ and ‘Santana’), snap bean (‘Bush
Blue Lake 274’ and ‘Caprice’) and cucumber (‘Burpless Beauty’
and ‘Python’) were noted in a dicamba dose response by [16].
In tomato, potato and watermelon there is limited evidence that
variability in herbicide response exists between cultivars. [17]
compared the residue quantity and decay rates of 28 pesticides
on two different cultivars of tomato (‘Birikino’ and ‘Tombola’)
that exhibited different surface/weight ratios. The study found
that the cultivar with a higher exposed leaf surface area contained
more residues but also demonstrated higher residue decay rates
for 18 herbicides [17].

The impact of tomato leaf surface area on herbicide
susceptibility was also noted by [18] who recorded a correlation
between leaf surface area and dicamba exposure. A study by [19]
further demonstrated cultivar differences in tomato where the
severity of injury from dicamba drift was cultivar dependent in
a field setting. Limited information is available on watermelon
cultivar differences to herbicides. However, a study by [20]
demonstrated differences between watermelon and closely
related cucurbit species, such as muskmelon, after exposure to
acetochlor. Concerning potatoes, little research is available on
cultivar differences to herbicide exposure. One study by [21]

did demonstrate cultivar differences in the ability of potato
to translocate and distribute metribuzin. This may indicate
differences in cultivar metabolism which is a known method
of herbicide tolerance for crops and weeds [22,23]. With broad
genetic variability for traits such as fruit size, color, leaf shape
and taste, tomato, potato, and watermelon cultivars may exhibit
inherent differences in tolerance to dicamba. This study aimed
to determine the sensitivities of seven different tomato cultivars
and five different watermelon cultivars to low dose applications
of dicamba. This information will help growers understand the
impact dicamba has on their specialty crops. Additionally, it may
reveal cultivars of these crops that demonstrate natural tolerance
to dicamba at low rates.

Materials and Methods

Greenhouse experiments with tomato and watermelon were
conducted in Columbia, MO between August 2021, and March
2022. Research focused on seven tomato cultivars including
‘Better Boy Figure 1), ‘Brandywine Pink’ ‘Carolina Gold Figure
1, ‘Mountain Merit Figure 1, ‘Red Grape Figure 1, ‘Roma VF’ and
‘Supersweet 100 Figure 1and five watermelon cultivars including
‘Black Tail Mountain Organic’, ‘Crimson Sweet, ‘Millionaire Figure
1, ‘Sangria Figure 1 and ‘Yellow Doll Figure 1. Cultivars were
selected due to their differences in representative traits such as
fruit size, color, growth rate, leaf shape or seed type. Seed was
purchased from Harris Seeds Company (Rochester, NY, USA).
Plastic pots (10 cm) were filled with a 30:70 mixture of Mexico
silt loam (fine, smectitic, mesic vertic epiaqualfs) (USDA Official
Soil Series Descriptions, 2022) and peat-based greenhouse media
(Pro-Mix BX Mycorrhizae; Hummert International, Earth City, MO,
USA). Approximately 60 seeds of each cultivar were planted across
40 pots. As seedlings emerged, plants were thinned as needed
and 36 plants were selected for treatment based on the desired
growth stage. Plants were exposed to a 15-hour photoperiod
supplemented by high-pressure sodium lights and were hand-
watered daily. A macronutrient fertilizer (Peters Professional
20-20-20 General-Purpose Water-Soluble Fertilizer; Hummert
International) was applied bi-weekly at 200 ppm N starting 3
weeks after planting until the end of the experiment. Tomatoes
were treated when the second set of true leaves had developed,
and plants were 12 to 16 cm in height. Watermelon was treated at
10 to 12 cm in height, with vining just initiating.

Dicamba application rates were determined from a pre-
screening trial using the tomato cultivar ‘Mountain Merit’" and
the watermelon cultivar ‘Crimson Sweet’ applied with dicamba
at rates of 25.6 to 511.1 g ae ha . These representative cultivars
revealed that inhibiting doses of approximately 76 and 255 g
ha! were required to reduce the dry weights and visual injury
of tomato and watermelon by 50% (ID,), respectively. Dicamba
doses used in the cultivar experiment were derived from these
ID;s. Seedlings from both crops and all cultivars were exposed
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to nine treatments including eight different doses of dicamba
ranging from 25.6 to 383.5 g ae ha! (tomato) or 76.7 to 766.8 g
ha! (watermelon), along with an untreated control (Table 1). All
dicamba treatments contained the diglycolamine salt of dicamba

(3,6-dichloro-o-anisic acid) and Impetro® 2 (MFA Agri Service,
Columbia, MO, USA) at 1% v/v. Treatments were applied using an
air pressurized track sprayer calibrated to deliver 140 L ha! using
an 8001E nozzle (Tee]et Technologies, Urbandale, 1A, USA).
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Figure 1: Visual injury dose-response models for tomato cultivars ‘Better Boy’, ‘Brandywine Pink’, ‘Carolina Gold’, ‘Grape’, ‘Mountain
Merit’, ‘Roma’, and ‘Super sweet’ subjected to dicamba at doses ranging from 0 to 383 g ae ha' in a greenhouse study, 21 DAT. Damage
was evaluated using a scale of 0 to 100% where a rating of 0% meant no visible damage was noted and 100% meant complete plant
death due to dicamba exposure. Dicamba was applied to plants using an automated track sprayer calibrated to deliver 140 L ha-1 when
plants reached 16 cm in height. The lack-of-fit F-test was performed in pairwise comparisons to identify cultivars that could be combined
into a single model.
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Table 1: Rates of dicamba used to treat all tomato and watermelon cultivars.

Dicamba Dose (g ae ha')

Treatment Tomato Watermelon

1 0 0

2 25.56 76.69
3 51.13 153.39
4 76.69 204.52
5 102.26 255.56
6 153.39 383.47
7 204.52 511.12
8 255.65 639.03
9 383.47 766.68

Assessment of tomato and watermelon response to dicamba
included visual evaluation of damage. Damage was evaluated
using a scale of 0 to 100% where a rating of 0% indicated no
visible damage and 100% indicated complete plant death due to
dicamba exposure. Evaluations were conducted 7, 14 and 21 days
after treatment (DAT). Each plant was cut at the soil level 21 DAT
and placed in paper bags, dried for seven days at 32°C and weight
recorded. Once dried, each plant was weighed individually. To
facilitate comparison of different cultivars, dry weights for treated
plants were converted to percentage of control plants using
the mean for untreated control for each respective cultivar. The
experimental design was a randomized complete block design

with four replications. Each experiment with all cultivars was
repeated. A total of 8 plants were used to generate each data point.
Dicamba dose and cultivars were considered fixed variables,
whereas replications within treatments were considered random.
Visualinjury and dry weight data were analyzed using alog-logistic
analysis [24] of non-linear regression models in GraphPad-Prism
9.1.0 (Graphpad Software Inc., San Diego, CA, USA).

Results and Discussion

Tomato. A log-logistic equation was used to determine the
best line of fit for the visual injury responses of each tomato
cultivar. A pairwise comparison of models for each cultivar was
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done using a lack-of-fit F-test to test the hypothesis that the
curves have the same slope when a = 0.05. Alternatively, this test
determines if the more complex model (nonparallel curves) can
be reduced to a simpler model (parallel curves). Nonsignificant
pairs were identified and combined into models, and the lack-of-
fit F-test was repeated. The 7 tomato cultivars were separated

into 3 model groups considered to be significantly different (P <
0.0001): highly sensitive (‘Roma’); moderately sensitive (‘Better
Boy’, ‘Brandywine Pink’ and ‘Super sweet’) and sensitive (‘Carolina
Gold’, ‘Grape’ and ‘Mountain Merit’) (Table 2). This process was
repeated for dry weights which resulted in the same grouping
based on relative sensitivity (Table 3).

Table 2: List of visual injury sensitivity groups for tomato cultivars ‘Better Boy’, ‘Brandywine Pink’, ‘Carolina Gold’, ‘Grape’, ‘Mountain Merit, ‘Roma’, and
‘Super sweet’ subjected to dicamba at doses ranging from 0 to 383 g ae ha' in a greenhouse study. A log-logistic equation was used to determine the best
line of fit for each tomato cultivar. A pairwise comparison of models for each cultivar was conducted and nonsignificant pairs were combined into mod-
els. 3 model groups considered to be significantly different were identified (P < 0.0001): highly sensitive; moderately sensitive and sensitive. Equations
of best fit for each group are shown with accompanying R squared value. Groups were separated using the lack-of-fit F test at a = 0.05.

Best Fit Equation
D-C
G Culti f(x) =C+—— Goodness of Fit
roup (Cultivars) 1+ ( X )b (R Squared)
1D,
Moderately Sensitive
(‘Better Boy’, ‘Brandywine’ and ‘Supersweet’) f(x) =—-0.2325+ w 0.998
+( X )2.480
66.2
Sensitive
(‘Carolina Gold’, ‘Grape’ and ‘Mountain Merit’) f(x) =—1272+ M 0.992
1+( X )1.414
130.6
Highly Sensitive (‘Roma’) f(x)=-0352+ 96.38+0.352 0.9917
( X )5.202
35.61

Table 3: List of dry weight sensitivity groups for tomato cultivars ‘Better Boy’, ‘Brandywine Pink’, ‘Carolina Gold’, ‘Grape’, ‘Mountain Merit, ‘Roma’, and
‘Super sweet’ subjected to dicamba at doses ranging from 0 to 383 g ae ha in a greenhouse study. A log-logistic equation was used to determine the best
line of fit for each tomato cultivar. A pairwise comparison of models for each cultivar was conducted and nonsignificant pairs were combined into mod-
els. 3 model groups considered to be significantly different were identified (P < 0.0001): highly sensitive; moderately sensitive and sensitive. Equations
of best fit for each group are shown with accompanying R squared value. Groups were separated using the lack-of-fit F test at a = 0.05.

Best Fit Equation
D-C Goodness of Fit
Group (Cultivars) f (x)=C+ —xb (R Squared)

I+(—)

ID,,
Moderately Sensitive 100.7-23.97
(‘Better Boy’, ‘Brandywine’ and ‘Supersweet’) f(x) =+32.97+ 09971
X \-1403

I+(—)

28.26
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Sensitive —
(‘Carolina Gold,, ‘Gr:pes' and ‘Mountain Merit’) f(x) =437.42 + 106.8-31.42 0.9773
1+( X )—1.388
28.72
Highly Sensitive (‘Roma’) f(x) —+19.62 + 102.7-19.62 0.9803
1+( X )71.392
20.36

Although visual injury from dicamba occurred on treated
tomatoes at all observation dates with optimum symptomology
for cultivars noted at 21 DAT. Therefore, only this date was
selected to show the results. Dicamba injury to tomato was
primarily manifested as leaf cupping, stem thickening and stem
twisting with callous formation across all timings. By 21 DAT,
leaf defoliation and necrosis were observed at higher rates. At
a dose of 51.1 g ha!, highly sensitive tomatoes exhibited almost
complete plant death (85% visual injury) while moderately

sensitive and sensitive tomatoes sustained damage of 35% and
25%, respectively Figure 1. At a dose of 102.3 g ae ha’, highly
sensitive, moderately sensitive, and sensitive tomatoes displayed
visual damage of 88.3%, 72.5% and 45%, respectively. The visual
injury ID, of each group were 35.61, 66.2 and 130.6 g ha™ for
highly sensitive, moderately sensitive, and sensitive tomatoes,
respectively. At the highest dose of 383.5 g ha”, plants from all
three groups died.
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Figure 2: Dry weight dose-response models for tomato cultivars ‘Better Boy’, ‘Brandywine Pink’, ‘Carolina Gold’, ‘Grape’, ‘Mountain Merit’,
‘Roma’, and ‘Super sweet’ subjected to dicamba at doses ranging from 0 to 383 g ae ha-1 in a greenhouse study. Dicamba was applied to
plants using an automated track sprayer calibrated to deliver 140 L ha-1 when plants reached 16 cm in height. Plants were harvested 21
DAT, and dry biomass data was converted to a percent of the mean control. The lack-of-fit F-test was performed in pairwise comparisons
to identify cultivars that could be combined into a single model.
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Tomato dry weight data resulted in the same sensitivity
groupings as the visual injury (Figure 2). At a dose of 102.3 g ha
1, highly sensitive, moderately sensitive, and sensitive tomatoes
had mean dry weights of 25.3, 34.5 and 48.9% of the untreated
control, respectively. The dry weight ID, of each group was 20.4,
28.3 and 28.7 g ha™* for highly sensitive, moderately sensitive, and

sensitive tomatoes, respectively. At the highest dose of 383.5 g ha
1, highly sensitive, moderately sensitive, and sensitive tomatoes
had dry weights of 19.5, 24.7 and 37.4% of the untreated control,
respectively. Watermelon. A log-logistic equation was used to
determine the best line of fit for the dry weight responses of each
watermelon cultivar (Table 4). A pairwise comparison of models
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for each cultivar was done using a lack-of-fit F-test to test the
hypothesis that the curves have the same slope when a = 0.05.
Alternatively, this test determines if the more complex model
(nonparallel curves) can be reduced to a simpler model (parallel
curves). Non-significant pairs were identified and combined into
models, and the lack-of-fit F-test was repeated. The 5 watermelon

cultivars were separated into 2 model groups considered to be
significantly different (P < 0.0001): highly sensitive (Millionaire
and Yellow Doll) and sensitive (Black Tail Mountain, Crimson
Sweet and Sangria) (Table 4). This process was repeated for
visual injury but there were no significant differences between
watermelon cultivars (Table 5).

Table 4: List of dry weight sensitivity groups for watermelon cultivars ‘Black Tail Mountain’, ‘Crimson Sweet, ‘Millionaire’, ‘Sangria’ and ‘Yellow Doll’
subjected to dicamba at doses ranging from 0 to 767 g ae ha' in a greenhouse study. A log-logistic equation was used to determine the best line of fit for
each tomato cultivar. A pairwise comparison of models for each cultivar was conducted and nonsignificant pairs were combined into models. 2 model
groups considered to be significantly different were identified (P < 0.0001): highly sensitive and sensitive. Equations of best fit for each group are shown
with accompanying R squared value. Groups were separated using the lack-of-fit F testat a = 0.05.

Best Fit Equation
Group (Cultivars) Goodness of Fit
D-C
f@=Ccr——
X
1+( )
1D,
Sensitive 0.9260
(‘Black Tail Mountain’, ‘Crimson Sweet’ and ‘Sangria’) ’
100.1-91.93
f(x)=-19.93 4+ —— "=
X \-6753
+(3007)
3997
Highly Sensitive (‘Millionaire’ and ‘Yellow Doll") 0.9885
F()=1484+ 97.89-14.84
1+( X )—0.7731
104.5

Table 5: List of visual injury sensitivity groups for watermelon cultivars ‘Black Tail Mountain’, ‘Crimson Sweet, ‘Millionaire’, ‘Sangria’ and ‘Yellow Doll’
subjected to dicamba at doses ranging from 0 to 767 g ae ha' in a greenhouse study. A log-logistic equation was used to determine the best line of fit for
each tomato cultivar. A pairwise comparison of models for each cultivar was conducted and non-significantly different pairs were combined into models.
No significant differences were identified, and one model fit all cultivars (P < 0.0001). The equation of best fit for the group is shown with accompanying
R squared value. Group separation was attempted using the lack-of-fit F test at o = 0.05.

Best Fit Equation .
Goodness of Fit
Group (Cultivars) D-C
f (x) —C+ (R Squared)
X
1+(—)
ID,,
Sensitive 0.9731
(‘BTM’, ‘Crimson Sweet’, ‘Millionaire’, ‘Sangria’ and ‘Yellow Doll’) 109.7+5.385 '
f(x)=5385——=27
X
1 + ( )1.948
262.4

m How to cite this article: Timothy C R, Sarah E Dixon, Xi X, Reid J S. Differences in Tomato and Watermelon Cultivar Responses to Increasing Doses of

F2 Dicamba. JOJ Pub Health. 2023; 7(4): 555719. DOI:

10.19080/]J0JPH.2022.07.555719


http://dx.doi.org/10.19080/JOJPH.2023.07.555719

Juniper Online Journal of Public Health

Ve N\
125
- BTM, Cnmson Sweel
w and Sangna
E 1004 -& Millionaire and Yellow Doll
55 el
il \ -__
A N
ad 3 %
=% i D
S 50 \i K]
2
LS B
i 4
0=
1] 200 400 B00 BOO

Dose (g ae'ha)

Figure 3: Dry weight dose-response models for watermelon cultivars ‘Black Tail Mountain’, ‘Crimson Sweet’, ‘Millionaire’, ‘Sangria’ and
‘Yellow Doll’ subjected to dicamba at doses ranging from 0 to 767 g ae ha-1 in a greenhouse study. Dicamba was applied to plants using
an automated track sprayer calibrated to deliver 140 L ha-1 when plants reached 12cm in height. Plants were harvested 21 DAT, and dry
biomass data was converted to a percent of the mean control. The lack-of-fit F-test was performed in pairwise comparisons to identify
cultivars that could be combined into a single model.
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Figure 4: Visual injury dose-response models for watermelon cultivars ‘Black Tail Mountain’, ‘Crimson Sweet’, ‘Millionaire’, ‘Sangria’ and
‘Yellow Doll’ subjected to dicamba at doses ranging from 0 to 767g ae ha-1 in a greenhouse study, 21 DAT. Damage was evaluated using
a scale of 0 to 100% where a rating of 0% meant no visible damage was noted and 100% meant complete plant death due to dicamba
exposure. Dicamba was applied to plants using an automated track sprayer calibrated to deliver 140 L ha-1 when plants reached 12 cm in
height. The lack-of-fit F-test was performed in pairwise comparisons to identify cultivars that could be combined into a single model.

Dry weight data suggest that highly sensitive watermelon
had consistently lower dry weights when compared to sensitive
watermelon (Figure 3). At a dose of 204.5 g ha ?, highly sensitive
and sensitive watermelon had dry weights of 47.7 and 74.4% of
the untreated control, respectively. The dry weight ID,; of each
group was 104.5 and 262.7 g ha™ for highly sensitive and sensitive
watermelon, respectively. At the highest dose of 766.7 g ha
highly sensitive and sensitive watermelon had dry weights of

007
Dicamba. JOJ Pub Health. 2023; 7(4): 555719. DOI:

30.7% and 48.1% of the untreated control, respectively. Similar to
tomato, the visual injury data from 21 DAT proved most effective
at highlighting cultivar differences for watermelon and injury
was primarily observed as stem thickening and twisting with
callous formation across all timings. By 21 DAT, leaf defoliation
and necrosis were also observed at higher rates. The extra sum-
of-squares F test indicated that one curve fit all 5 watermelon
cultivars (P < 0.1026) (Table 5). This curve indicates that a dose
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of approximately 262.4 g ha! dicamba was sufficient to result in a
50% visual injury rating for all 5 cultivars (Figure 4).

Results from this study reinforce that tomato and watermelon
plants are sensitive to low dose applications of dicamba, although,
the ID,, concentration was approximately four-fold higher for
watermelon when compared to tomato. [4,6] recorded damage
on tomatoes and watermelon treated with 4.5 and 7.5 g ae ha! of
dicamba at 21 and 20 DAT, respectively. Results from this study
determined that multiple cultivars of tomatoes and watermelon
exhibited injury with dicamba rates as low as 25.6 and 76.7 g ha
1, respectively. These doses also reduced dry weights of tomato
and watermelon by approximately 25% when compared to the
untreated controls. [4,6] used rates lower than those used in
this experiment, but doses remained low when compared to the
recommended use rate of dicamba (560 g ae ha™). This study
also reinforces that herbicide sensitivities can vary between
cultivars. [25] found cultivar differences in tomato response
to dicamba, while earlier studies demonstrated differences in
herbicide sensitivities between cultivars of soybean, cucumber,
eggplant, and other crops [13,14,16]. The seven tomato cultivars
tested in this study were shown to have 3 different levels of
sensitivity: highly sensitive (‘Roma’); moderately sensitive
(‘Better Boy’, ‘Brandywine Pink’ and ‘Super sweet’) and sensitive
(‘Carolina Gold’, ‘Grape’ and ‘Mountain Merit’) (Tables 2 & 3).
These groupings were reinforced by both the visual injury and
dry weight data (Figures 1 & 2). This data indicates that cultivars
grouped as ‘sensitive’ may be good cultivars to be used in areas
where dicamba off-target movement may occur. Furthermore,
the data indicates that the highly sensitive cultivar ‘Roma’ should
potentially be avoided in the same high-risk areas.

The five watermelon cultivars tested in this study were
shown to have 2 different levels of sensitivity: highly sensitive
(‘Millionaire’ and ‘Yellow Doll’) and sensitive (‘Black Tail Mountain,
‘Crimson Sweet’ and ‘Sangria’) (Table 4). However, these groupings
were only reinforced by dry weight data (Figure 3). Visual injury
data indicated no cultivar differences in sensitivity to dicamba
(Figure 4). Differences in dry weight for watermelon may be
attributed to differences in growth rates observed in untreated
controls. Even though all watermelon cultivars were applied
with dicamba at the same heights, untreated controls continue
to grow at normal rates. Cultivars with naturally slower growth
rates may experience reduced effects from dry weight reductions
due to dicamba exposure. Additionally, the gradual decline of the
dose response curves for watermelon dry weights indicates that
there is less acute sensitivity for all watermelon cultivars towards
dicamba (Figure 3). Considering these factors and the visual
injury data, it is possible that these five watermelon cultivars do
not significantly differ in dicamba sensitivity. However, dry weight
data still indicates that watermelon grouped as ‘sensitive’ may
provide a small amount protection in areas where dicamba oft-
target movement may occur. Additionally, the ‘highly sensitive’
cultivars may be more susceptible and should potentially be
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avoided in high-risk areas. The differences in sensitivity noted in
this study could be related to natural growth rates as discussed
above, leaf surface area as demonstrated by [17,18] or due
to increased herbicide metabolism in some cultivars [22,23].
However, more work is needed to accurately identify tolerant
cultivars of both crops and reduce the impact of dicamba
damage on affected specialty crops in production areas. The data
from this study reinforces that watermelon shows decreased
sensitivity to dicamba when compared to tomato. Additionally,
cultivar differences in both tomato and watermelon sensitivity to
dicamba were observed under the conditions of this greenhouse
experiment [24-39].
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