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Cotton-processing tomato rotation is quite common in the Central Valley. However, the use of 
reduced tillage systems and cover crops is not a common practice in this rotation. A replicated 
field study was conducted in Five Points, CA from 1999 to 2011 to explore the potential of the 
use of reduced tillage and cover crops in this rotation. Concerns about weed densities and 
species shifts are a concern in reduced tillage systems as tillage is an important weed 
management tool. Another concern is weed seed return from uncontrolled weeds and addition 
of these seeds to the weed seedbank. Therefore, the objective of this study was to characterize 
the weed community composition and the weed seedbank size after 12 years of this rotation.  
Treatment comparisons included standard tillage with no cover crop (STNO), standard tillage 
with cover crop (STCC), conservation tillage with no cover crop (CTNO), and conservation 
tillage with cover crop (CTCC). The four treatments were maintained in the same plots for the 
duration of the entire experiment. The cover crop included a mix of Juan triticale (Triticosecale 
Wittm.), Merced rye (Secale cereale L.), and common vetch (Vicia sativa L.). A glyphosate-
tolerant upland cotton variety was used in the study. Weed management practices in the tomato 
phase of the rotation included a pre-transplant application of glyphosate. These applications 
were followed by a post-transplant application of sprinkler-incorporated rimsulfuron. This 
herbicide program was slightly modified in 2005 with the addition of a post-transplant 
application of sethoxydim. In 2007 and 2008, glyphosate was applied with a hooded sprayer 
along with S-metalochlor. In the cotton plots, trifluralin was applied preplant with two to four 
pre- and in-season applications of glyphosate. Weed density, by species, in each plot was 
assessed in 2003, 2006, and 2011. In 2011, soil cores were taken from each plot to estimate the 
weed seedbank size and species composition by the seedling emergence method. Seedlings that 
emerged were counted by species and the data were subjected statistical analysis. Results 
demonstrated that tillage systems and cover crops had differential effects on total aboveground 
weed densities and on specific weed species in this rotation. It could not be conclusively stated 
that CT systems increased total weed densities compared to ST systems. However, in general, 
weed densities were greater in the plots with cover crops than in those without cover crops.  
The seedbank size was the largest in the CTCC system and the weed community composition 
of this system was distinctly different from the others with shepherd’s-purse, black nightshade, 
henbit, and common chickweed being the most prevalent species. Barnyardgrass and 
horseweed were associated with the CTNO system. None of the weed species demonstrated an 
association with the ST systems. It can be concluded that although weed densities were not 
consistently different between the ST and CT systems in this rotation, the CT system resulted 
in higher numbers of weed seeds in the seedbank than the ST system in the long-term. Having 
a cover crop in the CT system further exacerbated this problem by increasing the seedbank size 
comprised mainly of winter annual species. Therefore, more competitive cover crops or more 
efficient cover crop/crop management systems need to be developed to limit the weed seedbank 
in CT cotton-tomato rotations in the SJV.   


