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Subsurface drip irrigation in processing tomatoes (Solanum lycopersicum) has been rapidly 
adopted in California over the past decade, and is now used on approximately 90% of the 
production area.  The economic necessity of maintaining the beds and replanting with only 
minimal tillage for multiple seasons has created a system where field bindweed (Convulvulus 
arvensis) has become more prevalent.  Field bindweed is extremely difficult to manage because 
established plants have extensive root systems and are less susceptible to control measures.  
Currently, UC IPM guidelines are limited with respect to their management options for established 
bindweed:  glyphosate and repeated cultivation.  Clearly, additional management information is 
needed.  Therefore, beginning in 2011, field studies were conducted at University of California 
Davis campus to evaluate the efficacy of registered herbicide combinations in controlling 
established field bindweed in processing tomatoes; parallel studies were conducted at the UC West 
Side Research and Extension Center in 2012 – 13 using drip irrigation.  The treatment design was 
a randomized block split-plot with four replications.  Main plots consisted of pre-emergent (PRE) 
and pre-plant incorporated (PPI) applications of Prowl H2O (pendimethalin, 3 pints/A; 1600 g a.i. 
ha-1), Treflan (trifluralin, 2 pints/A; 1120 g a.i. ha-1), Zeus (sulfentrazone, 4.5 fl oz/A; 112 g a.i. 
ha-1), and Matrix (rimsulfuron, 2 oz/A; 35 g a.i. ha-1), which were applied prior to transplanting 
and either mechanically or water incorporated, according to label recommendations.  Split plot 
treatments were post-emergent (POST) applications of Matrix (2 oz/A; 35 g a.i ha-1) or Shark 
(carfentrazone, 2 fl oz/A; 35 g a.i. ha-1) applied one week after transplanting to emerged bindweed.  
Concurrently, additional herbicide treatment combinations were tested with a randomized block 
design, and included sequential POST applications of Matrix (2 oz + 2 oz/A), Shark (2 oz + 2 oz 
/A), Shark + Roundup (2 fl oz/A + 2% glyphosate; 96 g ai ha-1), Treflan applied PPI and again at 
lay-by (2 pts + 2 pts/A), Zeus + Dual Magnum (4.5 oz + 1.5 pints/A S-metolachlor, 1600 g a.i. ha-

1) PPI, and a Treflan + Dual + Matrix combination that is commonly used in tomatoes, as well as 
untreated and hand weeded controls.  Post-emergence applications of Shark were applied using a 
shielded sprayer as to minimize contact with the tomato crop; Matrix was applied over the top with 
a non-ionic surfactant at 0.25% v/v.  The second post application for select plots was done about 
21 days after transplanting.  Weed-free check plots were maintained by manually removing all 
weeds at bi-weekly intervals during the growing season.  Weed and crop ratings were made at 14, 
28, 54 days after treatment by estimating the percentage of the plot area covered with bindweed; 
the analysis of variance was performed on arc-sin transformed data and means separation using 
Fisher’s protected LSD at p = 0.05.  These transformed data were then used to calculate bindweed 
control estimates as a percentage of the untreated control plot.  In 2013, the UC Davis trial was 
changed to include transplanting date and pre-plant glyphosate treatments along with several of 
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the PPI herbicides described above; Treflan was a component of all herbicide programs in this 
study.   

 
Combining results from all years, Treflan was the most effective pre-emergence treatment 

for suppressing established field bindweed.  As compared to the untreated control, PPI Treflan 
ranged from about 20 to 75% control of bindweed, with an average of 39%.  Suppression faded as 
the season progressed; as a result, Treflan did not significantly differ from the other treatments or 
the untreated control by the last evaluation date.  In contrast, the application of Matrix or Shark as 
a POST treatment usually provided significant suppression of bindweed as compared to the 
untreated plots on all evaluation dates.  Post-emergent applications of Matrix and Shark were 
statistically similar in improving bindweed control (about 20% averaged across all treatments) 
although Matrix provided significantly better total weed control and improved crop safety as 
compared to Shark (Table 1).  Thus, the combination of Treflan PPI + Matrix POST gave the best 
overall bindweed control (Figure 1, results are for WSREC only and weed pressure ratings, not 
bindweed control; UCD was similar).  The PPI x POST herbicide interaction was not significant 
for any evaluation date.  

 
Bindweed growth was significantly reduced by some of the additional herbicide treatments 

included in the studies, including Treflan applied pre-plant and again at layby. In 2012, a double 
POST application of Matrix gave good bindweed suppression; in 2013, Shark + Roundup applied 
POST, sequentially, also worked well.  While only evaluated for one season and location, the 2013 
trial at Davis had very good suppression, > 70%, when a pre-plant application of Roundup was 
included in a herbicide program with Treflan PPI and Matrix or Shark POST.  The use of Dual 
Magnum and Zeus (PPI) Matrix (PRE), in combination with Treflan also helped to reduce field 
bindweed density in late planted tomatoes.  Pre-plant applications of glyphosate to emerged 
bindweed (late planted tomatoes) reduced weed cover by more than half in herbicide treated plots, 
supporting a common IPM recommendation that all growers should strive to plant into clean fields.  
 

The combination of Treflan PPI and either Matrix or Shark applied post-emergence, or 
applying Treflan both PRE and at layby, have been the best treatments for suppressing established 
field bindweed in both furrow and drip irrigated processing tomatoes.  Pre-plant Roundup also 
improved control about 15% when applied to late planted tomatoes.  Yields were significantly 
higher in the herbicide treatments as compared to the untreated check plots at both locations (data 
not shown); however, concerns about this herbicide program remain for its potential crop 
phytotoxicity and plant-back restrictions to crops other than tomatoes. 

 

85 
 



Table 1.  Field bindweed control for the various treatments as compared to the untreated control 
 at WSREC and UC Davis, 2011 - 2013. 
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Figure 1.  Field Bindweed cover in processing tomatoes at the last evaluation date in 2012 (top) and 2013 
(bottom) as affected by herbicide treatment at the UC WSREC location. 
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