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Lettuce is the number one crop in terms of acreage of organically produced crops in California. 
Estimates show that organic lettuce is produced in about 33,431 acres in California. Weed 
management in organic cropping systems has been cited as a major challenge. Organic cropping 
systems generally rely on mechanical, physical, or cultural methods of weed control and hand 
weeding is often an important component. Therefore, weed management accounts for a 
substantial portion of farm budgets in organic systems. Critical period for weed control (CPWC) 
is an important component of integrated weed management systems. CPWC is the period in a 
crop's growth cycle during which weeds must be controlled to prevent yield losses due to 
irreversible damage through competition. A sub-component of CPWC is duration of weed-free 
period, which is the minimum amount of time the crop needs to be kept weed-free to avoid crop 
yield and quality loss. Knowing the duration of weed-free period in a crop is useful in making 
decisions on the need for weed control. The determination of duration of weed-free period is 
even more so important in organic cropping systems in crops such as lettuce, which rely on 
substantial amount of hand weeding. Therefore, the objective of this project were to determine 
the effect of duration of weed-free period on 1) crop yield, 2) weed biomass, and 3) crop quality  
of transplanted organic lettuce.  

The experiment was conducted in the certified-organic plot at the California State University, 
Fresno in fall 2014. Romaine lettuce was grown for 8 weeks, with 8 different durations (weeks) 
of weed-free periods [0 (no weed control), 1, 2, 3, 4, 5, 6, 7 (weed-free entire 8 weeks)]. The 
plots were kept weed-free by hand weeding once a week. The experiment was designed as a 
randomized complete block with four replications. All standard organic production practices 
were followed. Data were collected on total fresh weight (crop yield), hand weeding costs, weed 
density, weed biomass, crop quality rating, chlorophyll concentration (SPAD units) of the leaves 
at harvest, and anthocyanin content. The crop was rated for quality using a 1 to 4 scale (where 4 
= excellent, 3 = good, 2 = fair, and 1 = poor). Leaf samples from each plot were taken for 
analysis of anthocyanin content using a high-performance liquid chromatography (HPLC). Data 
were analyzed using non-linear regression models at a significance level of 0.05. 

Results showed that the critical weed-free duration for lettuce yield was up to four weeks after 
transplant.  The marketable quality of the lettuce based on visual ratings and SPAD readings 
showed a similar trend.  However, total stand counts and diseases incidences were not affected 
by the duration of weed-free period.  The major weed species in the plots were lesser swinecress 
(Coronopus didymus) and burning nettle (Urtica urens).  Weed biomass data also showed that 
there was not much benefit in controlling weeds beyond four weeks after lettuce transplant.  
Therefore, it can be concluded that a weed-free duration of four weeks after transplanting will be 
sufficient to produce quality Romaine lettuce with optimum yields and weed management costs 
in organic production systems.  


