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S E C T I O N  1:  I N T R O D U C T I O N

An Introduction to the Project and the Use Guide

California is faced with increasing pressures to reduce the amount of waste that is disposed of in landfills.  The California Integrated Waste Management Act of 1989, AB939, set a mandate of reducing by half the amount of waste deposited in landfills by the year 2000.  Thirty percent of the materials discarded in California are yard trimmings and food residuals that could be separately collected and processed into soil amendment products.

California farmers produce 50 percent of the nation’s fruits, nuts and vegetables, and as the state moves towards its goal of 50 percent diversion from the landfills by the year 2000, they are looked to as the natural market for organics diverted from the wastestream.  

San Jose collects over 110,000 tons of source-separated yard trimmings per year.  Located at the south end of San Francisco Bay, it is part of a highly urbanized area that is surrounded by a commercial agriculture.  

Yard trimmings can be processed into mulch and compost products that can be utilized by commercial agriculture.  Development of agricultural markets for urban organics is critical to ensuring a strong demand for the recycled products, which in turn helps to control the cost of the recycling program.  

Due to the need for markets for recycled yard trimmings products, the City of San Jose applied for grant funds to support a program of research and outreach on agricultural use of yard trimmings products.

The California Integrated Waste Management Board awarded contractual funds to the City of San Jose for a technical demonstration project.  The City and its yard trimmings processors provided additional funds for the project.  A Project Team was assembled and the project was dubbed “Agriculture in Partnership with San Jose.”  Grant funds covered a 2.75 year period, which began in June 1994 and ended in March 1997. 

About Agriculture in Partnership 
with San Jose tc "About Agriculture in Partnership 
with San Jose "
The project was two-fold in design:

1. A technical demonstration project in which three types of yard trimmings products (uncomposted yard trimmings, semi-mature compost and mature compost) were applied at varying application rates to local farm fields.  Uncomposted yard trimmings were also applied as a surface mulch on orchards and vineyards.   A variety of crops were grown and the results were monitored to determine the agronomic and economic benefits of using yard trimmings products in commercial agriculture.  Research on the use of uncomposted yard trimmings was emphasized to some extent because growers had been experimenting on their own with this product prior to the start of the project.  

2. An aggressive education and marketing program designed to communicate the purpose of the project and the results of the technical demonstration to a three county farming region served by the City of San Jose’s processors.  

Farm Cooperators

Growers served as Farm Cooperators to host field trials demonstrating use of yard trimmings products.  Growers worked with technical advisors to design field trials for their operations.  Some growers experimented with on-farm composting of yard trimmings.  Farmers dedicated a portion of their land for use in the field trials and took responsibility for material application and incorporation.  Farmers who worked with Agriculture in Partnership are listed in Table 1.

Table 1: Farm Cooperatorstc "Table 1\: Farm Cooperators"
Name
Farm and Location
Crops, Projects and Field Trials


George Chiala
Chiala Farms, Morgan Hill
Use of yard trimmings products on strawberries and peppers.


Richard Fiorio
Dan Rich Farms, Gilroy
Use of yard trimmings products on peppers and processing tomatoes.


Paul Hain
Hain & Sons, Tres Pinos
Use of uncomposted yard trimmings on walnuts (surface mulch).


Michael Halperin
Frazier Lake Farms, Hollister
Use of yard trimmings products on radicchio.

Margie Sieverson
Hoey Ranch, Gilroy
Use of uncomposted yard trimmings on Christmas trees (surface mulch).


Joe Perry
Perry Farms, Fremont
Use of uncomposted yard trimmings on tomatoes (surface mulch).


Mike Ravizza
Ravizza Ranch, Morgan Hill
Use of uncomposted yard trimmings on cherries (surface mulch).


Ralph Riva
Wente Bros., Livermore
Use of yard trimmings products on wine grapes, on-farm composting of wine 



residuals and yard trimmings.


Peter Van Dyke
Van Dyke Ranch, Gilroy
Use of uncomposted yard trimmings on apricots (surface mulch). 

Project Team

The Project Team consisted of City of San Jose composting and market development staff, managers from the three yard trimmings processing/composting facilities, soil science/composting professionals, education/outreach professionals, and scientists from University of California Cooperative Extension.  Yard trimmings product suppliers provided products and delivery to the field trials. Each individual team member’s team role is included in Table 2.

Table 2: Project Teamtc "Table 2\: Project Team"
Name
Title/Affiliation
Team Roles

Dr. Craig Kolodge
Director U.C. Cooperative Extension, Santa Clara County
Technical and Outreach Advisor


Dr. Stuart Pettygrove
Coop. Ext., Dept. Land, Air and Water Res., U.C. Davis
Technical Advisor and Product Evaluation Lead


Will Gehr
Soil Scientist, Private Consulting
Technical Demonstration Lead


Karin Grobe
Organic Recycling Consultant
Outreach and Education Lead


Alisa Wade
City of San Jose Environmental Services
Coordination of Team Members


Jo Zientek
City of San Jose Environmental Services
Coordination of Team Members


Ron Ganiats
Marketing, Guadalupe Landfill
Yard Trimmings Product Supplier


Michael Gross
Marketing, Zanker Resource Recovery
Yard Trimmings Product Supplier


Hilary Gans
Marketing, BFI Organics
Yard Trimmings Product Supplier


Assistance to the Project Team was provided by professionals with expertise in specialized areas.  Matt Werner, Center for Agroecology and Sustainable Food Systems, U.C. Santa Cruz, assisted with orchard mulching trials.  Milt McGiffen, U.C. Riverside, advised on the weed seed experiment.  Clyde Elmore, Extension Weed Specialist, U.C. Davis, assisted in weed seedling identification.  Tim Hartz, U.C. Davis, advised on tissue sampling protocol.  Diana Tracy, ANTECH, provided assistance in evaluation of pesticide residue analysis results.  Cliff Golden, Naturipe Berries, Watsonville, evaluated fruit for ripeness and quality in the strawberry field trial.  Frank Shields, Soil Control Lab, Watsonville, Jim West, Soil and Plant Laboratory, Inc., Santa Clara, and Robert Butterfield, A&L Western Agricultural Laboratories, Modesto, advised on the protocol for product characterization. Wayne Edmunds, S&A Manufacturing and Welding, Livingston, designed and provided specialized spreading equipment for the orchard surface mulching trials.  

Project Results

Generally, through the duration of the project, yard trimmings products were shown to improve soils with manageable cropping risks.  As expected, the degree of risk is much greater for use of uncomposted yard trimmings than for mature compost.  Long-term research on other organic amendments such as manure and manure compost indicate that use of these products eventually reduces reliance on mineral fertilizers while making noticeable changes in soil quality.  Our results, although short-term, suggest similar trends.  

Purpose and Content of this Guidetc "Purpose and Content of this Guide"
The authors designed this Guide to provide information that will be useful to growers who are using or considering use of yard trimmings products.  Table 3 lists abbreviations used in the text. 

Importance of Soil Organic Matter, Section 1, explains the importance of soil organic matter to soil quality and plant growth.  

Section 2 contains research results and use guidelines.  Product Charaterization Results presents information on the products used in the field trials.  The balance of Section 2 is organized by crop type (row crops, orchards, and vineyards) and includes information on field trials and guidelines for use of yard trimmings products.  

Field trials and demonstrations were designed and carried out to evaluate the performance of yard trimmings products.  They allowed growers and researchers an opportunity to experiment with applying and incorporating the material, timing of application, how much to apply, and which product to use.  Costs and impact on crops and soils were measured.  This was on-farm research,  requiring the close cooperation of growers, while accommodating their needs.  To the greatest extent possible, the trials were scientifically designed to allow statistically valid conclusions.  Also, we tried to learn how growers can maximize benefits and minimize risks and losses.  We targeted only some uses, and recognize that there are many others which may also show benefits or risks.  

Use of San Jose’s yard trimmings by growers preceded the field trials, and growers have continued to use yard trimmings products outside of our field trials.  The use guidelines are based on our trial results as well as the experience of growers working outside the project and relevant research.  

Section 3, Additional Information and Resources, is a compendium of information collected over the course of the project covering procurement of quality products, storage of uncomposted yard trimmings and other relevant topics.  

It is important to remember that yard trimmings products, especially uncomposted yard trimmings, vary from region to region.  The information contained in this Guide is specific to yard trimmings collected in the San Jose area, which may be more nitrogenous than yard trimmings collected in other regions.  Also, results of product use are highly dependent on management, soils and cultural practices.  We make no warranty and assume no liability for the information contained in this Guide.  
Additional details on the demonstration project will be made available by the California Integrated Waste Management Board (CIWMB) at a later date.  Contact CIWMB, Public Affairs/Recycling Hotline, 8800 Cal Center Drive, MS 12, Sacramento, CA 95826; Tel. (800) 553-2962 (California only) or (916) 341-6308; http://www.ciwmb.ca.gov.  The CIWMB publication is tentatively titled Agriculture in Partnership with San Jose: A Demonstration Project on the Use of Yard Trimmings Products, Final Report.

Table 3: Abbreviations Used in the Texttc "Table 3\: Abbreviations Used in the Text"
CEC
Cation Exchange Capacity

C:N
Carbon to Nitrogen ratio

CO2
Carbon dioxide

EC
Electrical Conductivity

mm
Millimeter

N
Total Nitrogen

NH4
Ammonium Nitrogen

NO3
Nitrate Nitrogen

ppm
Parts per Million

SOM
Soil Organic Matter

The Importance of Soil Organic Matter

The primary value of urban yard trimmings-based soil amendments is their contribution to soil organic matter (SOM).  Hence, in evaluating these products, it is helpful to appreciate how SOM impacts soil quality and plant growth.

SOM is the fraction of soil that consists of living organisms as well as a non-living fraction derived from plant and animal residues in various stages of decay.  Plants are able to fix atmospheric carbon, and are the source of SOM.  Decomposition of plants results in either the loss of carbon as carbon dioxide, or the sequestering of carbon as biologically stable humus.  For plant material additions, including crop/cover crop residues or plant material additions from off-site (such as uncomposted yard trimmings), it has been estimated that only one percent of the added carbon is retained in the long run as stable humus. Over a shorter time period considerably more C is retained in the soil, because a portion of the added C is still being “processed” by microbes and is in the form of intermediate products, (i.e., microbial biomass, and partially decomposed crop residues).

Benefits of SOMtc "Benefits of SOM"
Soil organic matter improves the soil in several ways:

• Increased biological activity: SOM supplies nutrients, energy, and habitat for beneficial soil organisms.

• Nutrient reservoir: decomposition of SOM releases nutrients, particularly nitrogen, phosphorus, and sulfur, which can be taken up by plants and may reduce fertilization requirements.

• Retention of nutrients in available form: because humus molecules have many negative charges, they can interact with positively charged ions such as K+, Ca++, Mg++, and H+ and hold them temporarily in a form that is readily available to plants.  This can reduce nutrient leaching and improve overall fertilizer efficiency.

• Aggregate formation: SOM increases the aggregation of soil by several mechanisms, resulting in a desirable, crumb-like structure which may reduce tillage effort and compaction.

• Increased porosity: increases in aggregation tend to improve the pore structure of soil, which can alter water retention properties and improve the rate of water infiltration.

• Improved buffering capacity: increases in total surface area available for cation exchange sites can stabilize soil pH.

(Much of the above information was taken from Organic Soil Amendments and Fertilizers, 1992.  For a complete reference, see Resources for More Information, Section 3.)

Increasing and Maintaining SOMtc "Increasing and Maintaining SOM"
In the hot, long growing season typical of the Santa Clara Valley, soils have lost SOM relative to their virgin state.  Agricultural activities such as frequent tillage required by multi-crop seasons can reduce SOM by three to four percent per year.  Currently, typical SOM levels in the valley range from 1.0 to 2.0.   This low level of SOM can create problems with compaction, drainage, and water and nutrient holding capacity.  Short-term remedies include sub-soiling as well as frequent irrigation and fertilization.  

Longer-term solutions involve increasing SOM through choosing cash crops rich in residues with extensive root systems and a high carbon to nitrogen ratio, growing green manures, and importing organic materials such as yard trimmings products.  Although results may not be immediate, long-term soil quality and crop yield improvements can provide an attractive return on investment.  Regular additions of organic matter can increase both stable humus as well as actively decomposing organic material.  The decomposing fraction provides mineralized nutrients, especially nitrogen, at those times when soils are warm and plants need them most.  The slow and appropriately timed-release of nutrients can ensure efficient use and minimal leaching to the ground water.

Soil and crop yield impacts from these longer-term measures may take several years to show up.  Unfortunately, this puts them outside of the time frame of the Agriculture in Partnership field trials.  Some direct soil changes were measured.  However, we did not attempt to place a value on these.  Moreover, we did not perform research necessary to evaluate the impacts of these yard trimmings amendments on the quality of the pre-existing SOM reservoir.  

SECTION 2: RESULTS AND USE GUIDELINES

In Brief:tc "In Brief\:"
Products Used in the Field Trialstc "Products Used in the Field Trials"
• Yard trimmings.  Grass clippings, leaves and prunings that are collected separately curbside and screened or ground to achieve size reduction.  This product is not composted.

•  Semi-mature compost.  This product has been composted for at least three weeks to achieve pathogen reduction and kill most of the weed seeds.   

•  Mature compost.  This product is made of 100 percent yard trimmings, and is fully composted using current industry standards, cured and screened to a consistent particle size. 

Year-long monitoring of the products provided information which helps to show what to expect from the products at different times of the year.  Analyses were performed by the U.C. Division of Agriculture and Natural Resources Analytical Laboratory.  

Products were analyzed for:

• Physical characteristics (dry bulk density, moisture, contamination by rock, glass, plastic and paper, and particle size distribution).

• Viable weed seeds were measured periodically with small samples, and once with a large sample of uncomposted yard trimmings collected in early summer.  

• Chemical characteristics, including ash, carbon, carbon to nitrogen ratio, ammonium-nitrogen, nitrate-nitrogen, total nitrogen, phosphorus, potassium, pH, electrical conductivity, sodium, chlorine, and the 10 EPA regulated trace elements.  

• Phytotoxicity, using a protocol involving short-term growth of pre-germinated sunflowers.

As might be expected, the uncomposted yard trimmings varied more from season-to-season and among processors than did the semi-composted or mature compost products.  This is because the composting process tends to reduce raw organics to a common denominator with a much narrower range of characteristics and less variability.  

Results of the analyses are presented in Tables 4-7.

Yard Trimmingstc "Yard Trimmings"
Several qualities of uncomposted, ground or screened yard trimmings vary considerably from season-to-season.  Yard trimmings include nitrogenous materials such as lawn clippings, as well as woody prunings and fall leaves that are high in carbon.  In the fall and winter, leaves and prunings drive up the carbon content, producing a higher C:N ratio.  Microbes require both carbon and nitrogen to grow, and if not enough nitrogen is contained in their feedstock, they will use available nitrogen from the soil (which is normally available to the plant).   This is what is meant by tying-up, or immobilizing nitrogen.  In nature, we must always remember that the microbes eat first, and the plants second.  

The winter C:N ratio of uncomposted yard trimmings is in the range of 30:1 to 35:1, whereas the spring-summer C:N ratio is in the range of 20:1 to 25:1.  Grass clippings are high in nitrogen, and they drive down the C:N ratio of spring-summer material.  

Weed seeds (and viable vegetative parts such as stolons) in the yard trimmings are likely to be more numerous in the summer and fall, due to the maturation of seeds during this period.  Our tests were consistent with these expectations.  Quantities of viable weed seeds ranged from 3,000 to 23,000 per ton.  Species of viable seeds and vegetative parts  included many ornamentals as well as standard problem weeds such as Bermuda grass, bindweed, and thistle.   
Moisture content will correspond with the season, with wetter material available during the rainy season.  
Particle size variation is related to the constituents, with prunings increasing the average size relative to leaves and grass.  Type of processing also determines particle size, with grinding generally yielding a smaller mix than screening.  Screened yard trimmings may have long sticks unless they have been specifically removed, and leaves are whole instead of being chopped.  As can be guessed, screen size heavily influences the screened product, with a 1.5 inch screen producing a finer product than a 3 inch screen.  (For more discussion on this subject, see Section 3, Yard Trimmings: Obtain Quality Product).  

Semi-mature Composttc "Semi-mature Compost"
This 30-day composted product is darker in color, and has a definite compost smell attributed to the ongoing microbial action of bacteria and fungi.  

C:N ratio ranges from 29:1 to 15:1, and, as with the uncomposted product, the higher C:N ratio reflects more carbonaceous winter material.  

Viable weed seeds have been almost completely eliminated, but the product cannot be guaranteed weed free.  Some seeds have been germinated from fall samples.  
Moisture content varies seasonally, and is higher in the winter and early spring.  This is due to outdoor composting by the processors.  
Particle size has been reduced considerably from the uncomposted state, with the greatest reduction in the >9mm range and the greatest increase in the <1mm range.

When Agriculture in Partnership was funded (June 1994), it was expected that this product would achieve processing economies due to its short composting time.  Also, it would provide farmers with a material higher in organic content than mature compost.  However, the product was not successful, and was discontinued before the end of the project.  The lack of success may have been due in part to the fact that only one processor marketed this product, and it had a high percentage of wood content, including ground lumber scraps.   

Mature Composttc "Mature Compost"
This 90 day composted product has a consistently lower C:N ratio in the range of 12-17:1.  No viable weed seeds were found in this product during our year-long analysis, but processors do not guarantee their compost to be 100 percent weed seed free.  Moisture content varies seasonally due to outside storage at the processors, and is highest in the winter and spring.  Particle size is controlled by screening to 0.5 inches.  The product is cured for 30 days or more.

Trace Element Contenttc "Trace Element Content"
Results of trace element analyses are shown in Tables 4 and 7.  For comparison, we have included levels of trace elements found in California soils and the EPA 503 limits for unrestricted use of biosolids-containing materials in Table 4.  Standards for trace elements in yard trimmings compost vary widely from state to state and country to country.  

Phytotoxicitytc "Phytotoxicity"
Intermediary products of organic material decomposition, including short-chain fatty acids, are toxic to seeds and affect physiological development of young seedlings.  A pot trial with sunflower seedlings showed that yard trimmings and semi-mature compost stunted growth of tops compared to the control and compost treatments.  Potting media consisted of soil mixed 1:1 by volume with the three yard trimmings products, which is representative of a three-inch application if soil is to be disced to a depth of six inches.  (Soluble salt levels were not significantly higher in the pots amended with these products, so we can conclude that salt did not contribute to the observed phytotoxic effect.)

Additional experiments with smaller proportions of products to soil would help identify phytotoxicity thresholds.  This experiment simply attempted to reveal what might occur if sensitive crops were seeded or transplanted into amended soil immediately after incorporation of relatively high amounts of the products.  

Pesticide Residuetc "Pesticide Residue"
Uncomposted yard trimmings were analyzed for pesticide residue.  Because most pesticides degrade during the composting process, semi-mature and mature compost should be lower in pesticide residue than uncomposted yard trimmings.  Diana Tracy, ANTECH (an analytical lab specializing in food and agriculture issues), evaluated the results of the analysis and some other pesticide analyses done by various labs at the request of the City of San Jose’s processors.  Her comment:

“Your yard trimmings appear to be relatively free of pesticide residue.  Levels of toxins are very low, of no significance assuming that the yard trimmings are used as a soil amendment or compost ingredient.”

Plant Pathogenstc "Plant Pathogens"
Yard trimmings are a variable, non-homogenized product, and we assume some potential for the presence of common plant pathogens such as fire blight and Erwinia bacteria, and Rhizoctonia, Pythium, Verticillium, and Phytophthora fungi.  We did not test for plant pathogens, assuming that spot checks would not provide valid conclusions about the potential for disease.  Also, it is important to note that the absence or presence of pathogens at any field site does not by definition guarantee the incidence or absence of disease.  Environmental conditions and host susceptibility are also essential elements of the disease process.  However, visual observations of the field trials revealed no increase or decrease of fungal or bacterial infections in amended areas relative to untreated areas.  

For more information on the above topics, see  “Yard Trimmings: Obtain a Quality Product” and “Compost: Comparing the Products” in Section 3.

Table 4: Trace Element Content 

tc "Table 4\: Trace Element Content "
Product Range
Limits
Concen.


Boron
27-69
no limit
1-74


Cadmium
0.2-3.2
39
0.05-1.70


Copper
13-210
1,500
9-94


Manganese
154-389
no limit
253-1697


Molybdenum
4-10
75
0.1-9.6


Nickel
24-61
420
9-509


Lead
20-114
300
12-97


Selenium
0.4-1.0
36
0.01-0.43


Zinc
76-190
2,800
88-236


Chromium
22-53
1,200
23-1579

Table 5: Physical Characteristicstc "Table 5\: Physical Characteristics"
tc ""

----------Particle Size Distribution3-------------
---Contaminants4---





Bulk Dens.1
Moisture2
>9.5mm
4-9.5mm
2-4mm
1-2mm
0.5-1mm
<0.5mm
Rock
Plastic
Paper
Weeds5
Yard Trimmings

February
247
57.7
58.7
16.7
14.2
6.6
2.6
1.3
0.7
0.11
0.5
4.4

July
145
34.2
34.4
18.2
16.6
10.7
8.5
11.5
1.8
0.17
0
3.0

August
216
50.8
45.8
20.2
14.1
10.4
6.1
3.5
3.3
0.13
0
25.1

August
147
13.0
42.1
15.8
16.0
9.9
7.4
8.8
5.3
0
1.2
0

October
210
57.4
33.3
18.8
21.0
13.6
8.5
4.8
3.5
0.31
0
2.5

December
186
49.2
31.4
19.3
18.9
13.8
8.8
7.8
0.6
0.03
0
0

Semi‑mature Compost

January
275
56.1
31.2
17.8
23.1
15.8
7.7
4.4
2.2
0.08
0
0

July
216
8.4
37.1
17.7
12.0
13.5
7.0
12.6
4.2
0.31
0
0

July
283
12.8
29.4
19.8
13.2
11.2
8.3
18.1
15.1
0.05
0
0

September
504
44.4
11.9
15.6
23.5
19.3
16.3
13.4
7.6
0.13
0
1.9

November
680
30.8
16
18.1
16.4
12.4
12.0
25.2
12.9
0.35
0
3.1

Mature Compost

April
950
26.9
0.3
7.8
19.1
17.2
18.0
37.7
1.3
0
0
0

April
961
26.2
0.7
10.3
15.8
16.3
17.7
39.2
2.4
0.02
0
0

May
1046
18.7
0.2
10.4
16.5
16.7
16.7
39.6
2.3
0
0
0

May
1073
20.8
0.4
12.8
14.2
16.5
19.5
36.6
1.4
0
0
0

July
779
33.9
1.2
15.8
22.5
17.6
16.2
26.6
7.3
0.06
0
0

August
884
32.6
0.7
5.0
11.5
13.5
17.8
51.5
2.6
0.02
0
0

November
863
44.1
5.8
19.4
23.2
19.9
17.2
14.6
5.9
0.05
0
0

Table 6: Chemical Characteristicstc "Table 6\: Chemical Characteristics"
Dry weight basis


Ash1
C
C:N
NH4
NO3
N
P
K
pH
EC2 
Na
Cl



%
%

ppm
ppm
%
%
%
      
   mmho/cm
       meq/L
meq/L

Yard Trimmings

February
41.1
28.3
22.3
23
10
1.27
0.15
0.66
7.8
3.1
4.6
11.3


July
25.6
36.7
28.5
70
37
1.29
0.18
0.95
7.1
4.3
8.1
16.2


August
29.2
34.7
29.0
73
10
1.20
0.16
0.76
7.0
3.8
6.5
15.0


August
32.3
33.1
20.6
610
53
1.61
0.23
1.11
6.8
5.6
5.2
18.4


October
31.0
33.9
22.9
77
13
1.48
0.23
0.94
7.0
5.3
6.7
17.7


December
26.5
36.2
34.3
73
10
1.06
0.21
0.68
6.9
3.5
2.3
10.5


Semi-mature Compost

January
27.6
36.7
27.8
33
10
1.32
0.16
0.61
7.2
2.4
3.5
10.0


July
28.8
35.8
23.6
493
13
1.52
0.20
1.02
6.3
5.1
6.2
16.1


July
40.4
29.2
23.4
323
10
1.25
0.18
0.91
6.9
4.0
5.4
14.3


September
50.1
25.5
15.4
20
10
1.66
0.25
0.97
8.6
3.8
7.1
16.7


November
59.8
18.4
18.3
177
10
1.00
0.20
0.68
7.1
6.1
5.3
13.3


Mature Compost











April
59.4
20.5
12.5
60
10
1.65
0.28
0.99
7.9
3.2
4.9
15.2


April
58.3
20.7
12.4
63
10
1.66
0.28
1.02
7.9
3.2
5.0
15.7


May
60.9
18.9
12.4
120
30
1.52
0.27
0.97
7.8
3.1
5.0
15.0


May
62.2
19.5
12.0
147
13
1.63
0.27
0.98
7.8
3.1
4.8
15.0


July
53.4
24.3
15.5
43
137
1.57
0.26
0.82
8.1
3.1
5.6
12.8


August
53.4
22.9
13.2
107
13
1.73
0.31
1.07
8.2
3.8
6.2
17.2


November
56.9
22.9
13.6
43
43
1.69
0.18
0.89
8.4
3.2
6.4
15.9


1.  Ash is the percent dry weight that is left after material is heated to 550 F for a period of time.  This burns up nearly all the organic fraction and leaves the inorganic or mineral fraction.  Therefore 100% - ash% = approximately the organic matter content of the sample.  

2.  Electrical conductivity (EC) is the conductivity of electricity through water or an extract of soil. Commonly used to estimate the soluble salt content in solution.

Table
7: Trace Element Contenttc "Table
7\: Trace Element Content"
Dry weight basis.


B
Se
Zn
Mn
Cu
Mo
Pb
Cd
Ni
Cr



ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm


Yard Trimmings











February
27
0.385
161
206
28.6
6.8
72
0.5
40
39


July
36
0.488
165
160
209.8
5.0
22
0.5
31
22



August
31
0.388
95
170
26.8
4.1
20
0.2
55
33


August
39
0.506
117
207
27.6
4.7
36
0.5
48
31



October
41
0.611
23
154
21.7
6.8
53
1.9
29
31


December
69
0.397
70
166
16.8
6.3
31
0.5
38
24



Semi-mature Compost

January
48
0.662
120
242
35.7
4.7
45
0.8
24
28


July
40
0.395
125
214
21.9
4.4
33
0.2
33
33


July
40
0.487
149
255
18.1
5.1
32
0.2
44
37


September
43
0.575
36
270
41.6
9.5
73
2.8
54
53


November
42
0.458
27
313
37.4
9.6
49
3.2
44
53


Mature Compost

April
45
0.572
190
376
53.6
9.5
59
0.3
54
33


April
46
0.433
186
381
53.9
8.4
61
0.3
56
35


May
45
0.509
184
389
12.8
7.4
57
0.3
61
33


May
44
0.539
183
389
21.0
7.4
54
0.2
56
32


July
32
0.692
46
292
50.6
9.6
114
3.1
55
53


August
53
0.727
49
337
69.4
9.1
89
0.5
56
52


November
38
0.985
165
254
52.2
6.5
100
1.8
53
53

Row Crops: Field Trial Results and Use Guidelines

Field Trial Resultstc "Field Trial Results"
All three products (uncomposted yard trimmings, semi-mature compost and mature compost) were used in four field trials involving tomatoes, peppers, and radicchio.  The radicchio trials were conducted with a grower who used only organic amendments and fertilizers.  The tomato and pepper trials were conducted with conventional growers who experimented with the products in conjunction with their standard fertilizers.  Application rates for the uncomposted yard trimmings varied from 13-40 tons per acre. Application rates for semi-mature compost were 9-30 tons per acres.  Mature compost was applied at rates varying from 5-20 tons per acre.  A strawberry trial tested use of mature compost at 5 and 10 tons per acre in combination with standard fertility inputs.  

Crop Response

Although there were no statistically significant differences in yields between treatments in any of the trials, regardless of the time between amendment application and crop planting, some of the yields in the plots amended with the uncomposted yard trimmings and semi-mature compost were lower than the yields in the control and the plots amended with compost. In particular, the amendments appeared to delay maturation of some crops when applied just prior to planting.  This may point to a phytotoxic effect for the less decomposed amendments, especially during the earlier part of the growing cycle.

Also, in the pepper trial, the material was spread with a bucket scraper and poorly incorporated.  Lack of complete incorporation of the uncomposted yard trimmings led to sun scalding of pepper stems, which reduced yield.  The mechanical transplanter failed to set the peppers vertically in the unconsolidated yard trimmings.  The horizontal stems near the light colored yard trimmings were subject to considerable scalding.

Tissue Nitrogen Level

Plant tissue was sampled and analyzed up to two times during the growing season to gauge the availability of soil nitrogen to the crop.  Tomatoes, radicchio, and strawberries showed similar tissue nitrogen levels among the treatments.  This was counter to our expectation that nitrogen would be immobilized by the uncomposted yard trimmings, especially when application was done only weeks or days before the crop was planted.  Another interesting result was that pepper treatments amended with the three yard trimmings products had significantly more tissue nitrogen than the unamended treatment.  This implies that the yard trimmings amendments increased the efficiency of the peppers’ uptake of the chemical nitrogen applied.  

Weeds

Plots amended with uncomposted yard trimmings had increased weed growth during the winter, due to introduction of additional weed seeds.  It is also possible that the water-holding capacity of the amended soil was greater than that of the control, and this could contribute to heavier weed growth.  There was increased need for mechanical and hand cultivation in the organic radicchio trial.  Exotic species were not noted in the row crop field trials.  If exotic weeds were brought in with the yard trimmings, they were eradicated by cultivation.  In the trials where herbicides were used, no additional weed pressure was observed in amended treatments during the crop growing season, but more herbicide may have been used to control weeds in those treatments.

No additional weed pressure was observed in the plots that received both mature and semi-mature composted yard trimmings. 

Soil Quality

Analysis of the tomato trial soil one year after the amendments were applied revealed no apparent differences in all the parameters tested, including percent carbon, percent total nitrogen, CEC, boron, soluble salts, P, K, or pH.  Microbial biomass, bulk density, and water infiltration were not measured.  See Benefits, below, for more information.

Application Methods

A manure spreader or bucket loader was used to spread all three products.  For lighter application rates (2-10 tons per acre), and small-to-medium trials, manure spreaders are appropriate.  Manure spreaders leave an even blanket of material on the ground, which is incorporated during normal discing and bed forming. 

Costs

Table 8, Cost of Use Comparison, summarizes the purchase, application and incorporation costs for the three products.  The manure spreader information comes from two field trials, and the direct application costs come from interviews with project cooperators who used this method prior to the trial.

Table 8: Cost of Use Comparisontc "Table 8\: Cost of Use Comparison"

Tons/
Spread
Incorp.
*Product
*Haul
Total

Treatment
Acre
$/Acre
$/Acre
$/Acre
$/Acre
$/Acre
———————————————————————————————————————————————

Control
0
0
0
0
0
0

Yard Trimmings
13
104
10
0
39
153


Yard Trimmings
26
208
10
0
78
296


Semi Mature
9
54
10
0
54
118


Semi Mature
18
108
10
0
108
226


Mature Compost
10
40
10
150
60
260


Mature Compost
20
80
10
300
120
510

Yard Trimmings**
40
10
10
0
120
140

———————————————————————————————————————————————
*Product and hauling cost assumptions: 

Uncomposted yard trimmings $0/ton, hauling $3/ton 
(if subsidized by processor).

Semi mature compost $0/ton, hauling $6/ton.

Mature compost $15, hauling $6/ton.

**Direct application.  Yard trimmings are spread by direct unloading of delivery trailers in field, followed by leveling with tractor bucket or scraper.  This method is cost-effective for application rates of 40 or more tons per acre.

Bulk density assumptions:

500 lb./cu.yd. uncomposted yard trimmings. 
700 lb./cu.yd. semi-mature compost.
1,000lb./cu.yd. mature compost.

Benefits

None of the demonstration project field trials found a statistically significant difference in crop yield among the treatments.  This is consistent with other research on organic amendments which shows that crop response to these amendments typically takes longer than one year.  Although not demonstrated in these trials, it is likely that the soil’s nutrient reserves are enhanced by the addition of these yard trimmings amendments.  (For information on soil nutrient changes, see Table 9 in this section.)  Results from the pepper trial suggest that all the amendments served to make the accompanying fertilizer nitrogen more available, thus increasing crop tissue nitrogen.  This implies that smaller synthetic nitrogen applications could be used if accompanied by organic amendments.  This suggestion is supported by other research.  The availability of nutrients to crops should be metered over several years, due to the organic nature of the amendments. Additional research is needed to identify the economic implications of the relationship between organic amendments and conventional fertilizers.

An additional benefit, identified by a participating trial grower who has experimented with relatively high applications of uncomposted yard trimmings, is that soil crusting is reduced in the spring.  Potentially, this could facilitate successful seed germination and/or eliminate the need for using expensive anti-crusting agents.  None of our trials involved direct seedings.

Quality assessments of strawberries grown in the trial indicated greater firmness in the 10 tons per acre compost treatment berries relative to the control, indicating a more controlled water draw by the plants in these plots.  This is significant, because berries grown in compost could be expected to arrive at their destination in better condition than berries grown without compost.

Use Guidelines: Row Cropstc "Use Guidelines\: Row Crops"
Use of Mature or Semi-Mature Compost:

• Apply a minimum of 5-10 tons per acre of compost initially to stimulate potential soil improvements.

• Do not plan on net nitrogen release from the compost the first year.

Use of Uncomposted Yard Trimmings:

• Be cautious in use of uncomposted yard trimmings.  Use should be viewed as experimental, and tested on small plots.  Yard trimmings are a variable, non-homogenized product, and we assume some potential for the presence of common plant pathogens.  If yard trimmings are incorporated, pathogens can incubate and propogate in the soil.  As yard trimmings decompose, oxygen and nitrogen are used, and plant roots can be robbed of these essential elements.  Young plants can be especially sensitive to the toxic products of decomposition and to increased levels of soluble salts that can be caused by incorporation of uncomposted yard trimmings.   

• Apply a minimum of 20-40 tons per acre initially to stimulate potential soil improvements.

•  Be sure to completely incorporate yard trimmings to prevent transplanting problems.

• Our trials showed increased weed pressure caused by application uncomposted yard trimmings can be adequately controlled by standard herbicides and/or cultivation.  However, weed monitoring is recommended to minimize possible problems. 

• Uncomposted yard trimmings with a C:N ratio of 20:1 or higher can be expected to tie-up nitrogen if applied just before crop planting in the spring.  Nitrogen tie-up can be reduced by application the previous fall or, in general, several months before planting.  Monitor soil and tissue nitrogen levels and apply a nitrogen fertilizer if a deficiency occurs. 

• Although the maximum application rate used in the trials was 40 tons per acre, growers working outside of the project experimented with application rates as high as 120 tons per acre (3 inches) and were satisfied with tilth improvements.  Such experimentation should be confined to small experimental plots.  (For information on soil changes, see Table 9 in this section.)  Higher application rates are most likely to be successful if applied the fall preceding crop planting, or as part of a soil improvement program on fallow ground.  Amendment will increase boron levels, which should be considered in relation to the crop to be planted.  Apply no more than three inches (approximately 120 tons per acre) to soil surface before incorporating with discs to ensure thorough incorporation.  More material can be incorporated successfully with rippers followed by discs.

• If your small plot experiments are successful, you may wish to apply yard trimmings to a larger acreage.  If 40 tons or more are to be applied to each acre, have yard trimmings directly applied by a truck that can discharge out the back as it moves across the field, and follow by leveling with tractor bucket or scraper.  This will minimize spreading costs.  Lower application rates are difficult with direct application equipment.   

• Yard trimmings products will have the most benefit when used on the poorest soils.  Therefore growers can expect to see greater benefits on their more marginal ground.

Orchards: Field Trial Results and Use Guidelines

Field Trial Resultstc "Field Trial Results"
Three different trials with walnuts, cherries and apricots were established in the fall of 1995.  In each trial, uncomposted yard trimmings, either screened or ground, were used to surface mulch the entire orchard floor to a target depth of 5-6 inches (170-200 tons per acre).  Measurements focused on physical soil changes, along with a yield check of apricots, impact on earthworms in the apricots and cherries, and effect of mulch on soil moisture profile in the walnuts and apricots. 

Crop Response

Apricot yields were not significantly affected the first year after fall application of the mulch.  Average fruit size was slightly larger and yield slightly higher in the mulched plots, but not enough to be able to attribute it to the mulch.  The relationship between nutrient availability and tree nutrition spans more than one growing season, and it is likely that no significant impact will be observed until at least the second year following mulch application.  A very poor cherry year interfered with a planned 1996 cherry yield check.  

Leaf Tissue Nitrogen

In the walnut and cherry trials, no statistically significant differences were found in leaf tissue nitrogen.  However, mulched apricots showed a lower level of tissue nitrogen than the unmulched apricots (at a 10 percent level of significance).  Presumably, this had to do with the aggressive growth of apricot feeder roots into the mulch, where actively decomposing organics lowered nitrate relative to the soil below, or the unmulched soil. Apricot roots grew more aggressively into the mulch than walnut or cherry roots.

Insects

Earwig traps were used in the apricot orchard to assess whether mulching leads to greater earwig damage.  Results showed that earwigs were no more likely to climb mulched tress than unmulched trees.

Weeds

Uncomposted yard trimmings are rich in viable weed seeds, and their germination depends on surface conditions and soil temperature.  

In the walnut and apricot orchards, sprinklers watered the entire orchard floor and weed pressure was high enough to require control.  Rotary mowing or flail mowing into the top half-inch of mulch proved effective, but neither eradicated the weeds.  Where weedless conditions are desired, the mulch will ultimately have to be incorporated into the soil, and clean cultivation re-established.  In addition, although most weeds were indigenous to the sites, exotics such as Bermuda grass and ornamental morning glory were introduced.  Mowing did not adequately control the spread of these exotics, exacerbating concerns with weed pressure.  These results underline the importance of good farm management practices in minimizing potential problems with yard trimmings use.

In the cherry orchard, where micro-sprinklers were used to moisten only the root zone of the trees, weed seed germination was far less.  Also, in the cherry orchard, the sprinkled area was well shaded, which discouraged prolific weed growth.  In the unsprinkled areas, very few weeds sprouted from the mulch or pushed through from below.  Weeds did not flourish in either shaded or open areas of the cherry orchard during the wet winter/spring, probably due in part to the lower temperature of the ground and the specific germination temperature required for various weed species.

Soil Quality

Primary parameters affected by the mulch are soil temperature, carbon, total nitrogen, nitrate-nitrogen, and cation exchange capacity.  Seasonal swings in soil temperature are muted by the mulch, yielding higher readings in the winter, and lower in the summer relative to unmulched plots.  We have already discussed the importance of soil temperature on weed seed germination.  In the winter, higher soil temperatures may also cause an estimated 10-20 percent increase in microbial activity.  

Total soil carbon and nitrogen were significantly higher in the mulched soils, as measured in two of the trials one year after mulch application.  Nitrate-nitrogen was measured over time in the apricot orchard, and was found to be significantly higher in the mulched plots initially.  This difference leveled off one year later, possibly due to uptake by the crop and/or heavy winter rains leaching nitrate deeper into the soil.  

In the walnut orchard, mulch caused soil moisture to be higher in the top four inches during the summer, but it was not significantly different down to four feet below the soil surface when compared to the unmulched plots.

Earthworms

The primary questions addressed in these trials were:

• Do resident earthworms prefer mulched to unmulched areas?

• Can introduced earthworms (Lumbricus terrestris, i.e., nightcrawlers) survive in unmulched and\or mulched areas, and which do they prefer?

• Does a mulch layer extend the active earthworm season?

The resident species in the trial areas are all horizontal burrowing earthworms that live near the soil surface.  These earthworms are active during the wet winter season, and to a lesser extent, following irrigations during the growing season.  Part of the trial involved introducing and monitoring nightcrawlers, which burrow vertically and incorporate organic residues several feet deep into the soil.

Monitoring of the apricot and cherry soils revealed that mulching caused significant increases in both resident and introduced earthworms and extended the active season.  The earthworms thrived on the increased organics and microbial activity, and were attracted by warmer, wetter winter soil and cooler, wetter summer soil.  Nightcrawlers introduced in the fall of 1995 reproduced successfully and maximized total earthworm biomass relative to mulched and bare plots where nightcrawlers were not introduced.  By December of 1996, the mulched plots with introduced nightcrawlers had almost double the number of earthworms and worm biomass compared to the bare plots where nightcrawlers were introduced.  

In the cherry orchard, where nightcrawlers were not added, worm abundance and biomass under mulch in October was 10-15 times that without mulch.  When measured again in December, the difference had shrunk to 3-6 times more under mulch.  The increases measured in both the cherry and apricot orchards leave little doubt that earthworm activity increases significantly under mulch.  This should lead to increased decomposition, resulting in increased nutrient availability.  This could potentially translate into greater tree vigor and fruit productivity in future years.

Mulch life span

Measurements of mulch thickness over 7.5 months from May to December, show that the mulch decreased two inches in thickness, from about six inches to four inches.

Application Methods

Close tree canopies prevent direct unloading by the delivering tractor trailers, necessitating dumping and reloading onto a smaller trailer/spreader.  The large quantity of material needed for a 5-6 inch mulch (about 200 tons, or 800 cubic yards per acre) emphasizes the need for efficiency of any application method used.  Also, it is desirable to either cover the entire orchard floor, or concentrate the mulch under the trees.  This prevents a standard, beater-type manure spreader (which discharges straight out the back) from performing well, except in young orchards where the spreader can be pulled next to the trees.  

A prototype spreader employing a drag-chain and spinners was built and tested by S&A Welding and Manufacturing of Livingston, California.  Unfortunately, this spreader required considerable horsepower, and could not discharge the yard trimmings fast enough to warrant its use. 

Both the cherry and apricot growers resorted to loading material onto low, flatbed trailers and having workers pitchfork the material off the trailer onto the ground. This proved labor-intensive, but it produced an even layer of mulch, and was the method of choice.  A later adaptation involved the use of a false headboard on the trailer, which, when pulled, deposited the yard trimmings on the ground for spreading by raking crews.  A side-discharge cattle feed wagon has been used to spread material in Southern California orchards with some success.

Costs

Application cost using spreaders ranged from $6-10 per ton.  Application using flatbed trailers and pitchfork crews cost about $9 per ton.  This means that the targeted six inch mulch layer costs $1200 to $2000 per acre.  It is clear that, whatever the benefits of mulching mature orchards, the material application cost is extremely high.  

Benefits

The measured benefits of orchard mulching were increased soil nutrient reservoirs and earthworm abundance and biomass.  This suggests a higher rate of nutrient cycling which may lead to greater tree vigor and productivity.  Mulching of young trees may enable more rapid growth.  According to participating orchardists, mulch suppresses dust during harvest and allows for less muddy pruning conditions in the winter.

Use Guidelines: Orchardstc "Use Guidelines\: Orchards"
• Be cautious in use of uncomposted yard trimmings.  Use should be viewed as experimental, and tested on small plots.  Yard trimmings are a variable, non-homogenized product, and we assume some potential for the presence of common plant pathogens.  If yard trimmings are incorporated, pathogens can incubate and propogate in the soil.  As yard trimmings decompose, oxygen and nitrogen are used, and plant roots can be robbed of these essential elements.  Young plants can be especially sensitive to the toxic products of decomposition and to increased levels of soluble salts that can be caused by incorporation of uncomposted yard trimmings.   

• If yard trimmings are to be used as a surface mulch, be aware that tree crops that tend to send roots into the mulch may be subject to nitrogen deficiency.  Monitor soil and tissue nitrogen levels and apply a nitrogen fertilizer if deficiency occurs.

• Maintain a minimum of three inch thick surface mulch to enhance weed suppression.  Monitor weeds closely, and use herbicides or hand weeding as necessary.  Weed seeds are likely to be higher in summer and fall yard trimmings, due to the maturation of seeds during this period.  Uncomposted yard trimmings are likely to contain weed seeds and vegetative shoots of exotic invasive species.  

• Mulches higher in woody prunings (higher C:N ratio) will last longer than leaves or grass clippings.  Rate of mulch decomposition (two inches/year) makes this an important consideration.  Woody mulch will also contain fewer weed seeds.

• Drip irrigation under the mulch is the best way to conserve water; next best way is to use micro sprinklers.

• To reduce cost, place mulch only under trees, not over the entire orchard.  This allows standard weed control and/or cover cropping in the aisles, and weeds that sprout from the mulch under the trees will be suppressed by shade.

• Application should be targeted for the dry season to reduce compaction by heavy equipment. 

• Although not tested in these mulch trials, a preplant incorporation of 100-150 tons per acre (2.5-3.75 inches) would be relatively inexpensive, and could potentially deliver many of the same benefits as surface mulching.  This should be viewed as experimental, and tested on small plots. Apply material several months prior to planting trees.  Monitor soil and tissue nitrogen levels and apply a nitrogen fertilizer if deficiency occurs.  Large application rates have been used with annuals and in vineyards without negative impact, and with measurable improvements in soil organic matter and nutrient reserves.  (For information on soil changes, see Table 9 in this section.)  Amendment will increase boron levels, which should be considered in relation to the crop to be planted. 

• If your small plot experiments are successful, you may wish to apply yard trimmings to a larger acreage.  If 40 tons or more is to be applied to each acre, have yard trimmings directly applied by a truck that can discharge out the back as it moves across the field, and follow by leveling with tractor bucket or scraper.  This will minimize spreading costs. Be sure to completely incorporate yard trimmings to prevent transplanting problems.  If over three inches are applied, rippers followed by discs will be needed for successful incorporation.  

• Yard trimmings products will deliver the most benefit when used on the poorest soils.  Therefore growers can expect to see greater benefits on their more marginal ground.

• You may wish to consider on-farm composting of yard trimmings to minimize risk while controlling input costs.

Vineyards: Field Trial Results and Use Guidelines

Field Trial Resultstc "Field Trial Results"
A single vineyard was involved, providing a Chardonnay block for the trial.  Treatments, applied fall 1994, were:

1) Control.

2) Conventional fertilizer (130 lbs/acre 46-0-0 urea).

3) Yard trimmings/grape pomace compost at 10 tons per acre.

4) Mature compost at 10 tons per acre.

5) Yard trimmings incorporated at 10 tons per acre.

6) Yard trimmings incorporated at 45 tons per acre.

7) Yard trimmings surface mulch at 170 tons per acre.  The material was disced in spring 1995 and reapplied fall 1996.  (Total application 340 tons per acre.)

This vineyard has a history of using uncomposted yard trimmings to amend soil prior to installation of new plantings, and was receptive to testing the use of the various amendments in established plantings.  

Crop Response

Vine pruning weights  were measured in December 1996, and while differences among treatments were not statistically significant, results suggest that the heavier amendment applications (treatments #6 and #7) increased vine growth.  The average pruning weight per vine was 2.8 lbs. for the control, versus 3.5 lbs. for treatment #6, and 3.4 lbs. for treatment #7.

Tissue Nitrogen

The first petiole sampling, at early bloom in May, revealed a significantly higher nitrogen level in the control plants than in all other treatments except treatment #3.  (Urea was not applied on treatment #2 until June.)  A second petiole sampling in August at verasion (time of first grape coloring) revealed insignificant differences in nitrate levels, but all the amended treatments had higher levels than the control.  Treatment #2 had the highest level, followed by treatment #6.  These results suggest that nitrogen was tied up by enhanced microbial activity in the amended plots in the spring, but later there was net nitrogen mineralization in these same plots.

Weeds

The vineyard manages weeds with a heavy, aggressive set of discs.  Weeds are allowed to grow all winter as a green manure crop, and are incorporated in the spring.  There was no observed difference in the quantity or species of weeds in any of the treatments relative to the control during the first two years.  The only exception was treatment #7, which had somewhat less growth during the winter, and considerably more growth during the summer.  In year two, surface mulch was reapplied to treatment #7, and the second summer weeds grew through and from the mulch and covered approximately 70 percent of the ground area.  However, weeds had not been eradicated prior to the surface mulch application. By the next winter, the weed coverage over treatment #7 plots was close to 100 percent.  

In the spring of 1997, fewer weeds were observed in the treatments receiving the amendments relative to the control.  This may be due to altered nutrient balance, which has been shown to have an impact on weed germination and growth.  For instance, if calcium levels were increased, mustard, which tends to infest calcium-depleted soils, would be less prevalent.

Water Stress

Infrared scanner measurements were taken several times during the first summer to see if the amendments had any impact on vine water stress.  High variability was a continuing problem with this measurement device, and no statistically significant differences were observed.  Brix (percent sugar) tests were performed twice before harvest.  Many factors determine Brix level, one being the degree of hydration.  (More water retained in the grape causes a lower relative sugar content.)   The first analysis showed no significant differences in Brix among treatments, although treatments #6 and #7 had the lowest Brix levels (most hydrated).  This suggests that these plants were less water stressed.  The second analysis did not reveal a similar trend.

Soil Quality

The vineyard soil type is a gravelly loam, and the manager is interested in building up organic matter.  Soil samples taken from treatments #1, #4, #6 and #7 in February of 1997 revealed large increases in soil organic matter, CEC, and many nutrients and microelements in treatment #7 relative to the control (Table 9).  Soil quality parameters of samples taken from treatments #4 and #6 were not significantly different from those of the control.  Soil boron levels were lower than optimal for grapes in treatments #1, #4 and #6, and higher than optimal for treatmemt #7.

Table 9: Soil Quality Parameters tc "Table 9\: Soil Quality Parameters "
Parameter
Trtmt. #1
Trtmt. #4
Trtmt. #6
Trtmt. #7
Organic Matter (%)
3.18a
4.61a
3.57a
9.33b

Nitrogen (%)
0.16a
0.18a
0.18a
0.47b

CEC ( meq/100g)
11.4a
11.6a
10.9a
22.1b

Phosphorus (ppm)
42.3a
52.7a
45a
101b

Potassium (ppm)
351a
377a
341a
623b

Magnesium (ppm)
342a
366a
366a
707b

Calcium (ppm)
2140a
2020a
1980a
3500b

Sodium (ppm)
17.7
15.4
8.51
25.2

Sulfur (%)
<0.01
<0.01
<0.01
0.02

Boron (ppm)
0.57a
0.63a
0.63a
2.63b

Soluble Salts (mmhos/cm)
0.73a
0.70a
0.70a
1.1b

pH
7.2
7.3
7.4
7.4

Application Methods

The amendments were applied with a large capacity manure spreader.  A crawler-loader was used to load the spreader.  The spreader did an adequate job of applying the compost and the lighter applications of yard trimmings, but left the mulch uneven and in need of smoothing with a drag-tooth or chain harrow.  The other drawback of the beater-type spreader was that it placed material in the aisles, not under the vines.

Costs

The amendments were delivered free to the vineyard.  The manager estimated that the cost of spreading each cubic yard of amendment was 62.5 cents.  This translates to $2.50 per ton for spreading uncomposted yard trimmings and $1.25 per ton for spreading compost.  At these rates, spreading cost for a 10 tons per acre compost application is $12.50 per acre, spreading cost for a 45 tons per acre application of yard trimmings is $112.50, and spreading cost for the 170 tons per acre surface mulch is $425.00 per acre.  Cost of amendments and hauling would need to be added to compute the total cost per acre if amendments were not delivered free. 

Benefits

Even though the results are promising, the amendments’ impact on grape yield was not definitively established by this trial, and we are hesitant to assign a positive crop benefit.  Fertility inputs are historically quite minimal in this vineyard, and any inputs must justify themselves economically relative to the control.  Changes in soil quality parameters were measurable, but it is difficult to assign value.  Decreased water stress was not convincingly established, but it is likely that increased soil organic matter will increase water availability and decrease water stress.  

The vineyard manager feels the high cost of mulch application makes it impractical. This manager prefers to incorporate 5-20 tons per acre prior to planting new areas of the vineyard.  Also, yard trimmings are composted with pomace prior to application to established vines.

Use Guidelines: Vineyardstc "Use Guidelines\: Vineyards"
• Be cautious in use of uncomposted yard trimmings.  Use should be viewed as experimental, and tested on small plots.  Yard trimmings are a variable, non-homogenized product, and we assume some potential for the presence of common plant pathogens.  If yard trimmings are incorporated, pathogens can incubate and propogate in the soil.  As yard trimmings decompose, oxygen and nitrogen are used, and plant roots can be robbed of these essential elements.  Young plants can be especially sensitive to the toxic products of decomposition and to increased levels of soluble salts that can be caused by incorporation of uncomposted yard trimmings.   

• Apply yard trimmings products during the fall for maximum nutrient availability during the growing season.

• Apply a minimum of 5-10 tons per acre of compost initially to stimulate potential soil improvements.

• Apply a minimum of 20-40 tons per acre of uncomposted yard trimmings to stimulate potential soil improvements. 

• Maintain surface mulch at a minimum of three inches to enhance weed suppression.  Monitor weeds closely, and use herbicides or hand weeding as necessary.  Weed seeds are likely to be more numerous in summer and fall yard trimmings, due to the maturation of seeds during this period.  Uncomposted yard trimmings are likely to contain weed seeds and vegetative shoots of exotic invasive species.  

• Surface mulches higher in woody prunings (higher C:N ratio) will last longer than leaves or grass clippings.    Woody mulch will also contain fewer weed seeds.  

• Application should be targeted for the dry season to reduce compaction by heavy equipment.  

• Although not tested in these vineyard trials, a preplant incorporation of 100-150 tons per acre (2.5-3.75 inches) would be relatively inexpensive, and could potentially deliver many of the same benefits as surface mulching.  This should be viewed as experimental, and tested on small plots.  In the vineyard trial, treatment #7 approximated the soil organic matter and nutrient effects we would expect with a high application rate prior to planting.  (For information on soil changes, see Table 9.)  Amendment will increase boron levels, which should be considered in relation to the crop requirements.  Apply yard trimmings several months prior to vine planting.  Monitor soil and tissue nitrogen levels and apply a nitrogen fertilizer if deficiency occurs. 

•  If your small plot experiments are successful, you may wish to apply yard trimmings to a larger acreage.  If 40 tons or more is to be applied to each acre, have yard trimmings directly applied by a truck that can discharge out the back as it moves across the field, and follow by leveling with tractor bucket or scraper.  This will minimize spreading costs. Be sure to completely incorporate yard trimmings to prevent transplanting problems.  If over three inches are applied, rippers followed by discs will be needed for successful incorporation. 

• Yard trimmings products will deliver the most benefit when used on the poorest soils.  Therefore growers can expect to see greater benefits on their more marginal ground.

SECTION 3: ADDITIONAL INFORMATION AND RESOURCES

Yard Trimmings: Obtain a Quality Product

Ask the following questions of your supplier before ordering a load of uncomposted yard trimmings: 

How are the yard trimmings processed?  tc "How are the yard trimmings processed?  "
San Jose contracts with different processors; each processing contractor  has their own processes and equipment for size reduction.  Some put the trimmings through a trommel screen and others grind the material.  Screening excludes much of the wood, but some larger pieces slip through the screen.  Ground material generally results in smaller, more uniform particle size, but wood content may be higher.   

Your selection of material will depend on how you plan to use it.  Wood particle size is a consideration for spreading and cultivation.  Sticks can get caught in spreading equipment, slowing down and complicating the spreading process.   Cultivation equipment can catch and drag sticks, disturbing seedlings.  Consider the limitations of the equipment you are using for spreading and cultivation.

Wood particle size is also a consideration for on-farm composting.  Composters find that wood that passes through a three-quarter inch screen is likely to breakdown adequately during the composting process.  Larger pieces of wood are removed by a raking crew at some on-farm composting sites. 

What steps are taken to minimize contaminants?tc "What steps are taken to minimize contaminants?"
Growers vary in their sensitivity to contaminants.  The City of San Jose’s collection crews and processors work to deliver a clean yard trimmings product.  However, growers need to be aware of contamination issues.  Bits of trash and plastic film are unsightly in a farm field and they can cause crop production problems. 

Education of the public is the best way to minimize contaminants in yard trimmings.  At some processing facilities, spotters comb through the yard trimmings, further reducing contaminants.  

Some growers and composters consider wood lumber scraps contaminants.  They want yard trimmings that do not include ground up lumber scraps.  They cite the following concerns:

• Plywood and processed wood products contain glues and binders.  

• Wood scraps may include small pieces of unnoticed painted or pressure treated wood, which could contain lead and arsenic.

The City of San Jose also considers lumber a contaminant and does not collect lumber scrap with yard trimmings.  Check for bits of wood with smooth, planed edges that may indicate pallets or other lumber scraps are included with the yard trimmings.  If lumber scrap is ground with the yard trimmings and this is acceptable to you, ask if the processor has magnetic plates to pull nails and metal debris out of the product. 

What is the carbon to nitrogen (C:N) ratio of the yard trimmings?tc "What is the carbon to nitrogen (C\:N) ratio of the yard trimmings?"
Woody prunings and fall leaves are high in carbon, and green materials, like lawn clippings, are high in nitrogen.  The C:N ratio of San Jose’s yard trimmings varies somewhat over the seasons and is lowest when spring lawns are being cut and highest in January when Christmas trees are being processed.  The C:N ratio of San Jose’s yard trimmings samples varies from about 20 to 35.  

The rate of decomposition of yard trimmings depends on many variables, but generally, yard trimmings with lower C:N ratios break down more rapidly.  Low C:N ratio trimmings will need immediate attention to minimize odor concerns.  Depending upon composition, yard trimmings with higher C:N ratios may be more likely to improve soil structure in the long term.

The type of soil you have, and how you plan to use the yard trimmings—as a soil amendment for direct incorporation, as a surface mulch, or as a compost ingredient—are important considerations.  
Composting

Compost experts say the ideal C:N ratio to begin composting is between 25 and 30:1.  The C:N ratio of San Jose’s yard trimmings is usually very close to this ideal, and many growers are successfully composting yard trimmings by themselves.  Some growers are blending them with other materials, and by adding nitrogenous or carbonaceous materials, the C:N ratio of the beginning compost pile can be adjusted to any value.   

Direct Incorporation

For direct incorporation as a soil amendment, a lower C:N ratio is desirable, so the material will break down and release nitrogen to the crop.  

When added to soil, high carbon material competes with plants for nitrogen to continue its decomposition process.  Studies have shown that grass clippings, which have a low C:N ratio, are an effective nitrogen source when directly applied and incorporated.  However, leaves and prunings, which have a higher C:N ratio, can tie up soil nitrogen while decomposing.

If possible, yard trimmings should be applied and incorporated a few months prior to planting.  The C:N ratio decreases as the material decomposes in the soil.  

Surface Mulching

For semi-permanent mulching of tree and vine crops, yard trimmings with a high C:N ratio are preferred.  A higher proportion of woody particles will ensure a longer lasting mulch layer.  Woody materials contain high amounts of cellulose and lignin.  Lignin is one of the primary molecules needed for humus formation, and it is resistant to decay and decompostion.   

What about lab analyses?tc "What about lab analyses?"
Processors should supply current lab analyses.  To assure unbiased sampling, product suppliers should be willing to let prospective customers collect samples and take them to the lab.  

Can I see a sample load?tc "Can I see a sample load?"
The best way to decide if the material is acceptable to you is to go see a pile that has been delivered to another farmer by the processor you are working with.  Expect clean, biodegradable material that is nearly free of contaminants.  Make sure the yard trimmings meet your requirements in terms of particle size.  Look closely for bits of plastic and other non-biodegradable materials.  

Be aware that yard trimmings vary from load to load.  Discuss your right to refuse an unacceptable load with the processor prior to delivery.

For more information on this topic, see Section 2, Product Characterization Results.







Compost: Comparing the Products

Compost: The Basicstc "Compost\: The Basics"
Composting organic materials involves several steps:

• Incoming organic waste is inspected.  Large contaminants are removed.

•  The material is ground or screened to a relatively uniform size. 

•  The natural decomposition process is encouraged and monitored for a period of time.  The material is digested by tiny organisms called microbes, which need adequate moisture and oxygen to do their work.   Decomposition usually takes place in turned windrows, which are long rows of organic materials anywhere from 4-10 feet tall and wide.  Composting can also be done in agitated bays, in enclosed vessels and in unturned (static) piles or windrows.

•  After decomposition, the compost is left to sit in large piles.  This step is called curing.  The object of curing is to eliminate potential toxicity to plants and seeds. 
•  Compost can be screened to remove undecomposed material and limit particle size.  

Shopping for compost is like shopping for a new tractor: It’s an important decision, and it’s helpful to have a list of questions for the dealer.  Here are some questions that will help you get past kicking the tires, and with a little luck, choose the compost that’s right for your  soil, cropping system and budget.  

What were the starting materials for the compost? 

Yard trimmings can be composted by themselves or with other materials, like manure, sawdust, straw, mushroom waste, biosolids, ground pallets and agricultural by-products.  Get a list of feedstock materials percentage by weight or volume at the beginning of composting.  Ask if any additives, including bacterial inoculants, or amendments, like lime or gypsum, were added.

What was the carbon to nitrogen ratio of the compost feedstock at the beginning of the process? What is the carbon to nitrogen ratio of the finished compost?

Optimum beginning carbon to nitrogen ratios are 25:1 or 30:1.  When compost is finished, the ratio should be less than 20:1.   A higher ratio could indicate immature compost.  High carbon compost competes with plants for nitrogen to continue the decomposition process.

How was the compost aerated?

Microorganisms that decompose organic materials require air.  Decomposition slows or stops if oxygen is not replenished.  Aeration can be provided by turning, agitation or blowing of forced air.  Static pile composting depends on passive air exchange.  Most composters that offer product for sale use turners in a windrow composting process. 

How often was the compost turned (windrow composting)?

Some composters turn the compost every day during the early composting stages when microorganisms are most active; others turn less frequently.  Some composters monitor temperature or carbon dioxide levels to decide when to turn; others turn on a pre-determined schedule.  Growers generally prefer highly aerobic compost. 

How long did the composting process take?

Time required varies with the process, but most composters report composting periods of 45-90 days.  

What was the moisture content during composting?

Typical moisture range during composting is 40-65 percent; optimal range is 50-60 percent.

What were the temperatures during composting?

Composting resulting in the production of heat by microorganisms active in the process.  Temperatures of 110-190 degrees F can occur during composting.  Optimum composting temperatures are 130-140 degrees F.  With time, these high temperatures kill pathogens and weed seeds.  If temperatures are over 150 degrees F, beneficial organisms are killed.  

What is the temperature of the finished compost?

When compost is mature, the temperature in the pile should not rise more than ten degrees above ambient air temperature.  Temperature reading should be taken when compost is aerated and reasonably moist.   

What is the moisture content of the finished compost?

Compost dries out a bit during the curing process.  Moisture content of finished compost should be over 35 percent to minimize dust problems during spreading.  Also, some beneficial microorganisms will die if moisture content is too low.  On the other hand, if compost is too moist, it is heavy to transport and may have a tendency to clump.  For compost sold by the ton, high moisture content can mean you are paying extra money for the excess moisture.  

What is the nutrient analysis of the compost?

The content and availability of macronutrients (N-P-K) and micronutrients should be stated.  Although large quantities of nutrients are not typically found in compost, it is applied at much greater rates than fertilizer, and can have a significant effect on crop nutrients.  Remember that the nutrients in compost are mostly in complex organic form and must be mineralized in the soil before they become available to plants.  Mature compost includes some nitrate-N, but little or no ammonia or ammonium-nitrogen.  For 100 percent yard trimmings compost (dry weight), typical nitrogen is 1.5 percent, phosphorus is 0.25 percent (0.6 percent phosphate), and potassium is 1.0 percent (1.2 percent potash).  

What is the soluble salt content?

Composts made from 100 percent yard trimmings tend to be low in soluble salts when compared with manure composts.  Maximum tolerable salinity level depends on crop, irrigation water, soil salinity, and amount of leaching due to irrigation and rainfall.  Reduction in soluble salt content may be achieved with a thorough watering.  

What is the pH of the compost?  

Composts have different levels of acidity/alkalinity.  You may want to consider the pH requirement of the crop you will plant or the pH of the soil to be amended when choosing a compost.  

Have any bioassays been performed on the compost?

Compost maturity can be measured through plant bioassays, such as seed germination, root elongation and plant growth trials.  

What is the particle size of the finished compost?

Compost that can pass through a one-inch screen or smaller is preferred to minimize non-biodegradable contaminants and to limit large woody pieces in the finished product.  However, the preferred particle size may depend on the texture classification of the soil being amended, crop to be planted, and spreading and cultivation equipment to be used.  

How many cubic yards are in each ton of compost?

If the product is priced by the cubic yard, the bulk density (pounds per cubic yard) is needed to figure out the cost per ton.  This information can also be used to figure out how much compost can be carried in each delivery truck.

Resources for More Informationtc "Resources for More Information"
California Compost Quality Compost Council, 584 Castro Street, Suite 449, San Francisco, CA 94114.  Phone (415) 241-0266.  

The Composting Council, 114 South Pitt Street, Alexandria, VA  22314.  Phone (703) 739-2401, fax (703) 739-2407.

Laboratory Support tc "Laboratory Support "
Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076.  Tel (408) 724-5422, Fax (408) 724-3188.  

Woods End Research Laboratory, P.O. Box 297, Mt. Vernon, Maine 04352.  Tel (207) 293-2457, Fax (207) 293-2488.

For more information on this topic, see Product Characterization Results, Section 2.

Yard Trimmings Product Suppliers

Learning About the Productstc "Learning About the Products"
Tours of processing and composting sites are a great way to find out how yard trimmings are processed and learn more about composting.  Growers are welcome to tour most of the processing and composting facilities listed below.  Call ahead to arrange the visit.  You may be able to take away a small quantity of yard trimmings or compost to experiment with.

Sources of Uncomposted Yard Trimmingstc "Sources of Uncomposted Yard Trimmings"
Bandini Trucking & Materials

Half Moon Bay (trucks out of San Jose), (415) 971-9611.

BFI Organics

Milpitas, (408) 432-1234, extension 413, fax (408) 262-0603.

L & D Elam Agricultural Enterprises

Gilroy, (408) 842-8584, fax (408) 842-9099.

$MaRT Soil Products

San Leandro, (510) 638-2303, fax (510) 638-1509.

Valleys Pride/Guadalupe

San Jose, (408) 268-1694, fax (408) 268-7451.

Weaver Industries

Livermore and Manteca, (800) 242-8733, (209) 227-3739.

Sources of Composttc "Sources of Compost"
American Soil Products

Berkeley, (510) 883-7202, fax (510) 540-8066.

Feedstocks: yard trimmings, manure, rice hulls.

BFI Organics

Milpitas, (408) 432-1234, extension 413, fax (408) 262-0603.
Feedstocks: yard trimmings, wood.

Cranford Inc.

Don Cranford, Spreckles, (408) 455-2227, fax (408) 455-0115.

Feedstocks: manure yard trimmings, ag by-products, horse bedding, straw.

Related services: spreading and hauling.

Good Humus Man

John Guzik, Soledad, (408) 484-2626, fax (408) 484-5606.

Feedstocks: manure, yard trimmings, sawdust, straw, ground pallets, ag by-products.

Pat Herbert Composting 

Hollister, (408) 637-5517, fax (408) 637-0139.

Feedstocks: straw, manure, yard trimmings, cannery and packing shed discards, clay soil.

Related Services: Luebke seminars available annually.

L & D Elam Agricultural Enterprises

Gilroy, (408) 842-8584, fax (408) 842-9099.

Feedstocks: yard trimmings, manure, wood fines, agricultural amendments.

Related services: hauling, mobile turning, can arrange spreading services.  


Living Soils

Jeff Taylor, Salinas & Gilroy, (408) 771-8226, fax (408) 741-3035.

Feedstocks: manure, yard trimmings, soil, straw.

Related services: mobile compost turning and management for batches of 3,000 tons or more.

Organic Materials, Inc.

Gilroy, (408) 848-6595.

Feedstocks: yard trimmings, mushroom materials.

$MaRT Soil Products

San Leandro, (510) 638-2303, fax (510) 638-1509.

Feedstocks: yard trimmings, manure, worm castings.

Valleys Pride/Guadalupe

San Jose & Gilroy, (408) 268-1694, fax (408) 268-7451.

Feedstocks: yard trimmings, manure.

Zanker Road Resource Mgmt., Ltd.

San Jose, (408) 263-2384, fax (408) 263-2393.

Feedstocks: yard trimmings, wood.

Other Agricultural Uses for Yard Trimmings

Although demonstration project field trials concentrated mainly on use of yard trimmings products for food crop production, farmers and flower growers experimented with other uses for the products.  The following information is presented to provide information on other agricultural uses for yard trimmings products. 

Use of Yard Trimmings in Greenhouse Flower Productiontc "Use of Yard Trimmings in Greenhouse Flower Production"
Yard trimmings have been used for soil amendment by Santa Cruz County rose and carnation growers.  The material has been allowed to decompose for several months on sight prior to spreading and incorporation.  Soil has been sterilized after incorporation and prior to planting.  Growers have experimented with fine screened and course ground product.  The material is being tested alongside rice hulls and redwood sawdust products, which have traditionally been incorporated prior to planting in order to aerate the soil.  

Some experimentation has been done on using fine screened uncomposted yard trimmings as a surface mulch for pathways and growing areas in greenhouses, but more information is needed to determine the suitability of this use.  Yard trimmings have caused problems when used as a surface mulch in greenhouses.  They are not composted or stabilized, and they continue decompostion after placement.  During decomposition, yard trimmings may emit gases harmful to plants.  Yard trimmings introduce weed seeds, including morning glory, into the greenhouse.  Also, uncomposted, unsterilized yard trimmings provide a source of and a habitat for a wide variety of living organisms that may not be compatible with commercial greenhouse flower production.

Use of Yard Trimmings by Dairiestc "Use of Yard Trimmings by Dairies"
Dairies are tailoring the use of yard trimmings to suit the needs of their manure/liquid effluent management systems.  Some dairies use yard trimmings as a bedding material, and others use them to absorb moisture from settling ponds.

Bedding material

Ground yard trimmings make an economical bedding product that absorbs moisture in cow pens and corrals.  Yard trimmings are used as bedding for non-milking stock, which includes juveniles and non-lactating females.  Yard trimmings have not been used as bedding for milking stock due to concerns about mastitis.

One dairy manager puts four to five truckloads of yard trimmings in each corral and uses a loader to spread the material out to about two feet thick.  The corrals are cleaned out about six months later, and the yard trimmings/manure mixture is put into a pile and allowed to heat up and decompose.  After it sits for one or two months, it is screened to remove undecomposed prunings and sold to row crop and greenhouse flower growers for use as a soil amendment.  

Sales of the soil amendment cover the cost incurred for hauling of the yard trimmings to the dairy.  The yard trimmings are low in salinity, and help to buffer the salts in the manure.  

Moisture-absorber for settling ponds

Another dairy uses yard trimmings to clear settling pods.  Water used to flush the barns is recycled, and periodically, it gets so high in solids that it cannot be re-used.  At that point, the solids are allowed to settle, the clearer water at the top is pumped out, and yard trimmings are dumped into the pond.  The trimmings bulk the material and wick out some of the moisture.  After a period of time, a caterpiller moves the material out of the ponds and stacks it up.  After sitting for a period of time, it is sold as a soil amendment.  Because it is not screened, it includes some undecomposed prunings.

Farm Road Dust and Erosion Controltc "Farm Road Dust and Erosion Control"
Growers have applied a 3-5 inch layer of uncomposted yard trimmings to permanent farm roads to control erosion and dust.  The woody fraction of yard trimmings, composed mainly of prunings, is preferred, as it breaks down slower than grass and leaves.  Longer pieces of wood are desirable, as they can form a mat that holds soil.   If lumber scrap is ground with the yard trimmings, magnetic plates should be used to pull nails and metal debris out of the product. (For more information on use of ground lumber scrap, see Yard Trimmings: Obtain a Quality Product, Section 3.)

Road dust, which can be a problem for flower and berry growers, is somewhat controlled by the yard trimmings covering.  Growers using yard trimmings to control dust report they are able to cut down on the sprinkling programs previously used to control road dust.

Yard Trimmings: Recommendations for Storing and Handling
Stockpiling Yard Trimmingstc "Stockpiling Yard Trimmings"
Trucks unload into long rows, about 6-8 feet tall and 12-16 feet at the base.  If the piles are any larger, air flow is impeded, and anaerobic conditions are more likely to occur.  To avoid danger of spontaneous combustion, which can occur when piles are too large and weather is hot and dry, material piles should be less than 8 feet high.  

If the material is likely to be stockpiled for a time, piles should be located out of the flood zone and away from wetlands.  Preferably, piles should be on well-drained soils with a slight slope, clear of public roadways.  Piles should run downhill, not across the slope, so water will not be trapped on the long sides of the piles.  If water pools next to stockpiled yard trimmings, objectionable odors can result.

Decomposition Periodtc "Decomposition Period"
For some applications, it is advisable to let the yard trimmings dry out, partially decompose and shrink down prior to use.  Drier material is less likely to clump during spreading.  Time required for the to material dry out depends on moisture content at time of delivery, the various percentages of grass clippings, leaves, and prunings and weather conditions.  

The material might be dry when received, or it might be very wet and require several months to dry out.   Be aware that piles allowed to dry out resist re-wetting due to surface characteristics.  If the material is spread as a top mulch it can be somewhat resistant to re-wetting, but when it is incorporated into soil it is easily moistened.  

To encourage decomposition and kill weed seeds (some of which may be invasive exotics), some growers keep the piles moist and turn them occasionally.  For more specific advice on promoting decomposition, see “Resources for More Information” in this section.

If left unturned and allowed to dry out, decomposition will slow after a few months.  Unturned piles can attract ground squirrels and other rodents.  

Prior to spreading or working with the yard trimmings, it is advisable to check a few small areas of the pile to determine if there is any potential for odor impacts from opening up the pile.  Odor and dust problems can be minimized by working with the material when there is little or no wind and/or wind is blowing away from sensitive neighbors.    

Worker Health and Safetytc "Worker Health and Safety"
Use the same precautions as when working with other soil amendment products.  Minimize direct contact.  If yard trimmings are dry, use a dust mask to minimize inhalation of particles during spreading and incorporation.  People who have asthma, allergies or serious health problems should not work with soil amendments.   

Regulations Governing Use of Yard Trimmings

Some Uses Not Regulatedtc "Some Uses Not Regulated"
 Some uses of yard trimmings products are not regulated by state or local land use agencies.  Landspreading (direct incorpation after harvest) and surface mulching are not regulated activities.  

Some growers stockpile yard trimmings for a time before using them for soil improvement.  Stockpiled yard trimmings may compost slightly while they are being stored, but that is defined as inadvertent composting, and it is not regulated unless over 1,000 cubic yards of material is on site.  

Many growers find that they can make as much compost as they need without getting involved with public agencies.  The following summary of the regulations governing composting may help you to figure out what steps you need to take to assure you are in compliance. 

Regulation of Large Composting Operationstc "Regulation of Large Composting Operations"
If you are planning to compost a large quantity of yard trimmings, you will need to comply with local and state regulations.  The first step is to apply for a local land use permit.

Local Land Use Permitstc "Local Land Use Permits"
For a large composting operation, you may need a use permit from the county or city your operation will be located in.  Requirements are set by cities and counties and vary considerably from jurisdiction to jurisdiction.  Typically, applications for use permits require information on site plans, traffic routing and structures associated with the composting operation.  For more information contact the planning agency of your municipality.

State Composting Regulationstc "State Composting Regulations"
Composting regulations adopted by the state define different tiers of regulation, based on the amount and type of material being composted.  The first three tiers are the ones of interest to growers who compost on-farm.  The first level is exclusion, meaning the operation is so small or insignificant that it does not require regulation.  The next tier is notification, the lowest level of regulation.  The third tier, registration, is generally only required if a grower plans to establish a compost production and sales business on the side.  

Exclusion

To qualify for exclusion, composting operations that use yard trimmings must have no more than 500 cubic yards (five to six truckloads) of compost and feedstock on site at any one time.  

Composting operations that use only agricultural waste (nut hulls, spent mushroom compost, packing shed waste, etc.) and make compost for their own use are also excluded.  Any quantity of agricultural waste compost can be made, but no more than 2,500 cubic yards of the compost can be sold or given away.  The rest of the compost must be used by the grower or company responsible for the composting operation.  

Notification

Notification covers most farm-related composting operations.  Complying with notification requirements just involves submitting a letter to the enforcement agency with a short description of the composting operation.  There are two ways to fit under notification: 

• Compost yard trimmings with an equal or greater volume of agricultural waste, like manure, walnut hulls, or packing shed waste.  Any amount of yard trimmings/agricultural waste compost can be produced, but it must be principally for your own use and you must not sell or give away more than 1,000 cubic yards of the compost per year.

• If yard trimmings are not composted with an equal or greater volume of agricultural waste, keep the amount of yard trimmings feedstock and active compost on site at any one time under 1,000 cubic yards (approximately 11 truckloads).  

Registration

Registration permits are required for composting operations that want to produce compost using yard trimmings and sell or give away more than 1,000 cubic yards per year.  

If less than 2,500 cubic yards of compost are sold per year, sampling of compost for metals and pathogens is not required.  If over 2,500 cubic yards is sold per year, one composite sample for every 5,000 cubic yards of compost produced must be tested.  

Enforcement of State Regulationstc "Enforcement of State Regulations"
Each county has officials that administer and enforce state composting regulations.  These officials interpret the regulations and help growers to comply with them.  According to Jim Tokarz, Santa Clara Department of Environmental Health, officials will not be looking for composting operations that are out of compliance.  “We will, however, respond to complaints,” he says.  “If we find a composting operation is out of compliance, we will work with the grower to bring it into compliance.”  

The officials to contact in each county regarding state composting regulations are:

• Santa Clara County — Jim Tokarz, Department of Environmental Health, (408) 299-6930.

• San Benito County — Robert Shingai, Health Department, (408) 636-4035.

• Alameda County — Karen Moroz, (510) 567-6757.

State composting regulations are expected to be modified in 1997 to clarify the vermicomposting exclulsion and regulate storage and chipping and grinding facilities.  Copies of the state composting regulations are available from Trevor O’Shaughnessy, California Integrated Waste Management Board, 1001 I Street, Sacramento, CA 95812.  Tel. (916) 341-6203, fax (916) 319-7493.  

Regional Water Quality Control Board Waiverstc "Regional Water Quality Control Board Waivers"
Regional Water Quality Control Boards (RWQCBs) require compost operations with 500 cubic yards or more of compost or compost feedstock to apply for Conditional Waivers from Waste Discharge Requirements.  The RWQCBs are less concerned with water quality impacts of composting of yard trimmings than they are with composting of animal manures.  However, manures may be used as additives for yard trimmings composting in order to improve the composting process and the compost quality.  

Waiver application deposit is $750 and the balance is refunded after inspection and issuance of waiver.  Composting operations that discharge storm water to any surface water body are required to comply with the National Pollutant Discharge Elimination System administered by RWQCBs.  For more information on RWQCB requirements, contact Bill Arkfeld, Central Coast RWQCB, (805) 542-4627 or John Robertson, (510) 286-0851, San Francisco Bay RWQCB.  


Resources for More Information

General Informationtc "General Information"
Appropriate Technology Transfer for Rural Areas (ATTRA),  (800) 346-9140, provides free publications and information on agricultural topics to farmers and other interested people.  They have a catalog of publications and their staff will research topics not covered by the list.  Call them for information/publications on farm-scale composting, municipal composting, the Luebke method of Controlled Microbial Composting, direct application of uncomposted yard trimmings, and equipment for composting, incorporation and spreading.

Compost Production and Usetc "Compost Production and Use"
On-Farm Composting Handbook, the premier resource for on-farm composting, 186 pages with information on production and use of compost.  $15 from NRAES, 152 Riley-Robb Hall, Cooperative Extension, Ithaca, NY  14853, (607) 255-7654.
Compost Production and Utilization, Mark Van Horn, UC Davis, 1995.  Seventeen page publication, includes information on effect of compost on the soil, compost quality, behavior of nitrogen during composting, composting equipment, references and resources.  Publication 21514.  $5.00.  Contact Division of Agriculture and Natural Resources, (510) 642-2431.  

Compost Teas: How to Make and Use.  Contact Organic Ag Advisors, (916) 637-5990.

J. G. Press offers BioCycle magazine, a journal of composting and recycling, and other publications on composting and organic matter management, 419 State Avenue, Emmaus, PA  18049, (610) 967-4135.

Humus Management and Composting Courses.  Annual offering, dates to be announced, Herbert Ranch, Hollister.  Green manuring, tillage, crop rotations, compost site and materials selection, construction and monitoring of windrows.  For more information contact Herbert Ranch, (408) 637-5517.

Effect of Compost on Plant Disease Suppression (slide presentation notes), Maria de la Fuente, UCCE Farm Advisor, Santa Clara County, (408) 261-3889.

The Composting Council, 114 South Pitt Street, Alexandria, VA  22314.  Phone (703) 739-2401, fax (703) 739-2407.

Composting E-Mail Discussion Group on the Internet, an interactive resource for information, query and discussion about composting.  To subscribe send the following message to listproc@listproc.wsu.edu: subscribe COMPOST.  Leave the subject line blank and do not attach a signature.  
Three Fact Sheets on Farm Composting (RCL-3, 4, & 5) are available from the Agriculture and Biological Engineering Department of PennState, tel. (814) 865-7685.

Use of Uncomposted Yard Trimmingstc "Use of Uncomposted Yard Trimmings"
Mulching of avocadoes and citrus: Ben Faber, Ventura County Farm Advisor, is involved in ongoing experimentation with top mulching of avocado and citrus.  For more information, contact him at U.C. Extension, Ventura County, 669 County Square Drive, #100, Ventura, CA 93003.  
Building Soil Fertility with Farm/City Wastes: A Preliminary Research Report on Farmland Application of Organic Wastes is available from James O. Donald, Extension Agricultural Engineer, Alabama Cooperative Extension Service, Auburn University, AL 36849.  

Land Application of Leaves and Grass Clippings (RCL-2) is available from the Agriculture and Biological Engineering Department of PennState, tel. (814) 865-7685.

Leaf Mulching: Use of Municipal Leaf Waste as a Soil Amendment on Field Crop Acreage, various fact sheets available from Daniel Kluchinski, County Agricultural Agent, Rutgers Cooperative Extension, 930 Spruce Street, Trenton, NJ 08648, (609) 989-6830.

Leaf Mulching E-Mail Discussion Group on the Internet, an interactive resource for information, query and discussion about the application of uncomposted leaves and other materials to farmland.  To subscribe send the following message to almanac@esusda.gov: subscribe leafmulch-mg.  Leave the subject line blank and do not attach a signature. 

Management and Availability of Organic Materialstc "Management and Availability of Organic Materials"
Organic Soil Amendments and Fertilizers, 1992, UC Publication 21505, $5.00.  General information on use of organic materials for agricultural production.  Contact Division of Agriculture and Natural Resources, (510) 642-2431.  

California Materials Exchange, a free service provided by the California Integrated Waste Board, is designed to help businesses find markets for materials they have traditionally discarded.  They produce the CalMax Recycling Catalog, which lists available and wanted organic materials by region.  Call (916) 341-6603 for more information.
