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Justification of problem statement.



Left uncontrolled, weeds can have detrimental effects on the yield and quality of broccoli and lettuce. Combinations of tillage, mechanical cultivation, hand hoeing, and chemical herbicides currently provide effective control of weeds in broccoli and lettuce. However; factors are in motion that may require modification in current weed control practices. In California, 106,000 acres of broccoli and 197,000 acres of lettuce were grown in 1996. Fifty four percent of the California broccoli acreage in 1996 was treated with DCPA, a herbicide that will no longer be produced in the near future (CASS 1997). Pronamide, used on 45% of the California lettuce acreage in 1996, may be lost at some point in the future under the provisions of the Food Quality Protection Act of 1996 (Goldman).



Non-chemical methods of weed control are an option for increasing the number of weed control tools available to vegetable producers. Some non-chemical methods of weed control include the use of plastic, paper, and the use of organic mulches (Peirce 1987). Black polyethylene mulches are quite effective at suppressing weeds, but material and labor costs that range from $368 to $420 per acre. This cost limits the use of this material to high value crops (Anderson et al. 1995). Furthermore; disposal of used polyethylene contributes solid waste to landfills. Wood and bark chips have been used as mulches in landscape for many years, but have not been commonly used in commercial agriculture due to high cost. The passage of HB939 by the California legislature effectively mandated the recycling of over 6 million tons of green waste (Tim Hartz, personal communication). This volume of material suggests that it is available in quantities sufficient to satisfy some agricultural needs.  Few question the long term benefits of increased soil organic matter from the use of composted yard waste (CYW) in agricultural fields. However; some have criticized the use of CYW because they provide no short term benefits to soil fertility. The use of CYW as a barrier mulch for weed control in vegetables may provide just the short-term benefit needed to justify the expense of applying these materials. However; research to investigate the use of CYW materials for weed control mulches in vegetables has not yet been conducted.

Objectives



Determine the depth of CYW required for effective season-long weed control in transplanted broccoli and lettuce. 

  

Summary of results

A study was conducted at the BAREC UC field station in San Jose, CA to determine the depth of CYW required for effective season-long weed control in transplanted broccoli and lettuce. The transplanting dates for the broccoli and lettuce were April 21, 1998 and April 20,1998, respectively. Four treatments (2.5cm CYW mulch, 5.0cm CYW mulch, hand weeded check and the Prefar at 6.0 lb ai/A) were compared to an untreated check. Weed density counts were taken twice (May 15/98 and July 10/98) and analyzed using Fisher’s protected LSD method (( = 0.05). 

In lettuce, the 2.5cm CYW mulch treatment provided season-long suppression of  common groundsel and shepherdspurse (Table 1). Henbit control was not adequate with the 2.5cm depth. The 5.0cm CYW mulch treatment provided good to excellent season-long control of henbit, common groundsel and shepherdspurse. Prefar at 6.0 lb ai/A provided poor control of common groundsel and shepherdspurse and fair control of henbit. 

In broccoli, the 2.5cm CYW mulch treatment provided good to excellent season – long control of common chickweed, common groundsel and shepherdspurse (Table 2).  The 5.0cm CYW mulch treatment was found to provide season-long common chickweed and common groundsel control. Shepherdspurse control in the 5.0cm CYW treatment did not hold up season-long. Prefar at 6.0 lb ai/A provided poor control of all weeds.

Prior to harvest (June 8/98), the heights of the broccoli plants were determined (Table 4). No significant differences were found between the heights of the broccoli plants in any treatments. No significant yield differences in broccoli or lettuce heads were found between the treated areas and the untreated areas for either crop (Tables 3 and 4).

Recommendations

1. Further testing may be warranted since we were able to produce both crops with no cultivation or hoeing.

2. We do not recommend commercial adoption at this time since mulch on the soil surface may promote disease especially in lettuce. 

Table 1.  Weed control resulting from  CYW mulch depths and Prefar on transplanted lettuce at the BAREC UC field station for May 15/98 and July 10/98.

              May 15/98

Treatment
Weed control as a percentage of untreated check (%)


Henbit
Common Groundsel
Shepherdspurse

2.5cm CYW mulch
62.5 
60.9
74.7 

5.0cm CYW mulch
81.3 
95.7 
88.5 

Hand weeded check
4.2
0.0
21.5

Prefar (6.0 lb. ai/A)
77.2 
41.2
32.7

Untreated
0.0
0.0
0.0

LSD (0.05)
44.8
93.2
52.3

              July 10/98



Treatment
Weed control as a percentage of untreated check (%)


Henbit
Common Groundsel
Shepherdspurse

2.5cm CYW mulch
17.9
74.8 
87.5

5.0cm CYW mulch
92.5 
96.7 
90.0 

Hand weeded check
40.3
77.0 
60.9 

Prefar (6.0 lb. ai/A)
70.1
64.9
59.2 

Untreated
0.0
0.0
0.0

LSD (0.05)
85.1
69.2
50.7









Table 2.  Weed control resulting from CYW mulch depths and Prefar on transplanted broccoli at the BAREC UC field station for May 15/98 and July 10/98.

              May 15/98

Treatment
Weed control as a percentage of untreated check (%)


Common Groundsel
Shepherdspurse

2.5cm CYW mulch
87.4 
78.6

5.0cm CYW mulch
96.4 
96.1

Hand weeded check
3.6
0.0

Prefar (6.0 lb. ai/A)
18.2
2.9

Untreated
0.0
0.0

LSD (0.05)
50.1
44.3

              July 10/98

Treatment
Weed control as a percentage of untreated check (%)


Common Chickweed
Common Groundsel
Shepherdspurse

2.5cm CYW mulch
92.0 
95.9 
85.2 

5.0cm CYW mulch
92.0 
88.9 
73.8 

Hand weeded check
16.7 
70.7 
62.3

Prefar (6 lb. ai/A)
0.0
27.8
0.0

Untreated
0.0
0.0
0.0

LSD (0.05)
80.7
54.4
62.5





Table 3.  Summary of yields 2 CYW mulch depths and Prefar on transplanted lettuce at the BAREC UC field station 

Treatment
Lettuce head yield per 10 ft of row (lb.)1


2.5cm CYW mulch
33.13


5.0cm CYW mulch
32.95


Hand weeded check
30.43


Prefar (6 lb ai/A)
26.68


Untreated
27.63


LSD
NS



1) harvested July 10, 1998

Table 4.   Summary of height and yield results from 2 CYW mulch depths and Prefar on transplanted broccoli at the BAREC UC field station

Treatment
Height (cm)1
Lettuce head yield per 10 ft of row (lbs)2

2.5cm CYW mulch
34.14
12.44

5.0cm CYW mulch
33.63
11.81

Hand weeded check
30.81
11.88

Prefar (6 lb. ai/A)
28.65
11.56

Untreated
29.87
12.75

LSD
NS
NS


1) measured June 8, 1998


2) harvested July 10, 1998
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