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EFFECT OF VERMICOMPOST ON SOIL PROPERTIES AND HORTICULTURAL CROPS

6.  Justification Statement:
A) Economic Importance.

The City of San Jose recently started a project entitled “Commercial Food Collection for In-Vessel Composting” with two of the largest composting firms in the county.  This project generated a need to find alternative ways to dispose of the food waste, vegetable and fruit scraps, that are recollected from commercial sources (restaurants, food stores, produce markets, schools, etc.).  Assembly Bill 939 of the Integrated Waste Management Act required a 25% diversion of the state’s waste from landfills by 1995, and a 50% diversion by 2000.  The city not only wants to be in compliance with the Act, but additionally wants to find a new approach for the management of California’s waste stream and perhaps have an impact on local agriculture. 
Organic food and fiber are gaining popularity in both the United States and abroad.  It is a $ 1 billion industry that spans from the farmer’s market to major manufacturers of foods such as baby foods and tomato sauces.  The certified organic acreage in California has grown from 5,000 acres in 1986 to more than 50,000 acres by 1996.  There are over 700 California organic farmers and organic food handlers.

Santa Clara County agriculture is mainly composed of small farm ethnic growers that rely in methods other than conventional for crop management, and could easily make the transition into organic agriculture, provided they are properly trained and learn the criteria to be certified. 

B) Biological or Environmental Importance.  

Organic farming is becoming more and more popular because it has been reported to prevent soil erosion, protect water quality, save energy, use natural soil amendments and pest controlling agents, minimize farm worker exposure to chemicals, help small farms, promote biodiversity, produce more tasty food with good keeping quality.

Soil is rightly considered as a living entity in organic farming. Soils without micro and macro-organisms can not support healthy plant growth. “Modern day farming techniques” consider soil as just a medium to hold the plants. The chemical fertilizers supply plant nutrition. Organic farming techniques do not rely on synthetic chemical inputs. Organic farming feeds the soil microbes which in turn feed the plants. The quality of organic matter in the soil is the key to optimum plant nutrition. Continuous addition of composted organic matter to the soil is necessary to ensure a steady supply of plant nutrients.

Vermicompost technology is one option available to organic farmers. It allows for an easy transition from conventional to organic farming. Vermicompost use has been reported to increase agriculture production. Soil texture and structure are improved by earthworm activity resulting in increased soil fertility. Soil microbial activity is increased resulting in biologically active, fertile soils.

This study will establish the correlation between vermicompost use and stable soil organic matter production. Effect of graded vermicompost dosage on the soil organic matter will also be studied. The project will also evaluate the importance of recycling using vermicomposting.

C) Why BAREC?

Santa Clara County has many small farms growing vegetables. Results of this project will be directly communicated to these farmers enabling them to make informed choices, and help them to make the transition into organic agriculture.  BAREC will also be used as a demonstration site for the farmers. The vermicomposting unit established at the site will be a medium to large-scale vermicomposting unit handling vegetable and fruit waste. The vermicompost generated here can be used to support the center and the unit possibly expanded to yield more vermicompost for other uses.    

BAREC currently has the capability to modify an existing greenhouse into the desirable shed, for maintaining proper environmental conditions for research, and production of the vermicompost. _____________________________________________________________________________________

7.  Previous Work and Present Outlook: 

Maria de la Fuente, Ph. D.: Principal Investigator. UCCE Farm Advisor, Santa Clara County.

My responsibility is to oversee the entire project.

I have a strong desire to connect the production of food with the lives and culture of an ethnically diverse urban and farming community in the county.  This effort requires my continued involvement with organizations focused on this issue and with multidisciplinary approaches to sustainability. For the last three years I have been an Advisor and Trainer for the Santa Clara County Home Composting Educational Program, and Advisor and Researcher for the Agriculture in Partnership with San Jose.  I have expanded my research programs with UCCE in order to address critical concerns of primarily urban-based clientele and contribute to its economical development.  Mainly helping with sustainable agriculture and environmental issues, such as integrated pest, plant, water & soil management, and green waste reduction & utilization through composting processes.  My activities are all targeted to enhance environmentally sound crop production and pest management programs that support long-term profitability and sustainability for the environment, the gardeners and the growers. 

Through exposure in training sessions, short courses, group meetings, field days, etc., I have developed multiple contacts with several Waste Management Organizations and Composting Facilities.  I have also developed and conducted several research and educational projects in the area of Uses of Compost in Agriculture, mainly with specialty crops.  My extensive background in composting for mushroom production, the utilization of agricultural wastes and sub-products as substrates for growing specialty mushrooms, and the microbial ecology of soils and compost, helped me to fulfill this peculiar research and extension opportunity and consolidate and integrate crops, compost and sustainable agriculture.  Besides being member of the Board of Advisors for the Community Alliance with Family Farmers, a statewide, grass roots grower organization that has been a key vehicle for sharing alternative farming methods among growers and promote sound sustainable agriculture methods, I participated as speaker for their meetings. I worked closely with CAFF and the Committee for Sustainable Agriculture (CSA) in Santa Clara County and surrounding counties.  I also worked with other organizations and scientific groups that promote sustainable agriculture practices. I also educated the community about composting processes and their uses in agriculture, especially ways to recycle city yard trimmings and green clippings.  I have given 33 presentations that cover sustainable agriculture aspects in several workshops and meetings; 10 conferences were on the topic  “Compost and Disease Suppression”.

Vaishali Tamhankar, M. Sc.: Collaborator. Coordinator at the Institute of Natural Organic Agriculture, India (see attached brochure).

She will conduct the bulk of the labor and coordinate both the Volunteer Master Composter or the hired contracted labor.

Vaishali Tamhankar holds a Masters degree in Microbiology. She has worked in the field of vermicomposting since 1991. Vaishali has very good experience establishing small-scale (handling 0.5 lbs. of waste/day), medium-scale (handling 1 ton of waste/day) and large-scale (handling 11 tons of waste/day) vermicomposting units. She has successfully conducted training programs for the farmers in India.  She has worked as a research assistant for the vermicomposting project funded by the Department of Science and Technology, Government of India.

Vaishali is working in US since 1994. She has conducted workshops for the UCSC extension. She has made presentations in the local Bay Area schools encouraging the students to practice vermicomposting. She established a model vermicomposting unit for the Berryessa Community Garden in San Jose. A copy of her resume is attached.    

_____________________________________________________________________________________

8.  Objectives:
a) Development of alternative methods for treating and recycling vegetable and fruit waste.

b) Evaluation of the role of vermicompost in the production of stable soil organic matter.

c) Evaluation of graded doses of vermicompost in the production of two varieties of cayenne chile  peppers.

d) Establishment of the demonstration medium scale vermicomposting unit.

e) Training of BAREC staff in vermicomposting technology.

_____________________________________________________________________________________

9.  Procedure:
The project will be implemented in two stages. The first step will be the establishment of the vermicomposting unit in the assigned greenhouse area, and the second step the field production.

Step 1: Establishing the vermicompost unit.

A vermicomposting unit of the dimension 3’by 40’ will be established at one of the greenhouses at BAREC (see pictures in attached brochure). This unit will handle 1 ton of vegetable and fruit waste per month and will yield about 8,800 lbs. of vermicompost. The City of San Jose will provide waste material required. Proposal for establishing vermicomposting unit is attached.

The vermicompost produced in the vermicomposting unit will be used for further studies, but for the first year, the field study will be conducted with off-farm vermicompost. 

Step 2: Using vermicompost for field production.

This phase requires both field and laboratory work.

· Laboratory study

Laboratory studies will be conducted to estimate stable organic matter production in the soil. Soil samples will be analyzed for physical, chemical and microbiological properties initially and at the end of the experiment. Laboratory studies will be in kind donation from UCCE through the services provided for Farm Advisors at DANR Analytical Lab.

1) Physical properties: Percolation rate, Porosity, Water stable aggregates, Bulk density (detailed method).

2) Chemical properties: pH, Organic carbon, Available N, P, K.

3) Microbial properties: Total microbial count

Laboratory studies will also be conducted to estimate composition differences in the types of composts. Yard trimming compost and vermicompost samples will be analyzed initially for C:N ratio, organic fractions, moisture holding capacity, growth promoting substances and total microbial count.  Laboratory studies for the composts will be conducted at commercial analytical labs.

· Field work

A) Experimental Design. 

       Two varieties of cayenne chile peppers will be selected. 240 total chile plants are required for the study. Study will be carried out in micro plots of 5’by 5’ dimension, each with 12 chile plants, 6 from each variety. Graded doses of vermicompost will be applied as 2 tons/acre, 3 tons/acre, 4 tons/acre, control plot with yard trimming compost (most common compost used in the area), and an absolute control without any compost application.  Each treatment will have 4 replications resulting in 20 plots total. The total field area required is 500 ft2.  Initial soil, yard trimming compost and vermicompost samples will be analyzed. Final analysis will be done at the harvesting time approximately after 3 months.

B) Data to be collected. 

Harvest intervals, number of picks or flushes, yield per pick, size and weight of pods, color, grade, yield per surface unit, total yield.  Observational root studies such as root spread and growth will be done at harvesting.  Total biomass (edible and non-edible portion) will also be measured.

C) Methods of evaluation to be used in reaching objectives. 

Statistical analysis (ANOVA) to prove differences between the compost dose, as well as the varietal response, to the several data to be collected.   Product samples, pictures of production systems, economic value, and other pertinent information will be displayed in posters at public festivals or fairs (sampling and tasting) and other similar opportunities for public evaluation.  

D) Potential expansion of the project. 

Future potential includes assessment of local market for vermicompost and its acceptance in local agriculture or gardening. It should also be considered studying the effects of the vermicompost on other specialty vegetable cropping systems.
Note:  This project has been partially funded by the City of San Jose Environmental Services Department, through its program San Jose in Partnership with Agriculture.  See Budget Narrative enclosed.
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