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�Executive Summary



�A collaborative Stanislaus County team made up of representatives of the University of California Cooperative Extension Service, Modesto Junior College, Grover Landscape Services, Inc., the City of Modesto, and the County of Stanislaus, designed trials to measure benefits of compost use on ornamental nursery plants and field crops (sweet corn, tomatoes and watermelon).



The trials showed that ornamental nursery stock can be successfully grown in potting soil which contains compost.  Compost was shown to have several good qualities as a component of potting soil.  Potting media containing compost has greater nutrient-holding capabilities, especially for nitrogen, as compared to control media.



The field trials on sweet corn, tomatoes and watermelon showed that the compost treatments beneficially changed soil structure, and significantly increased soil organic matter.  Production of tomatoes and sweet corn was increased by the use of compost.



The Stanislaus County Compost Demonstration Project showed that nursery and field crops can benefit from the use of compost derived from municipally generated green material.  It may be concluded from this demonstration project that green material compost has a place in raising commercial field and nursery crops in California.��Introduction



�Passage of the Integrated Waste Management Act in 1989 required local California jurisdictions to divert from disposal facilities 50 percent of municipal solid waste by the year 2000.  This would be achieved through source reduction, recycling and composting.  Because solid waste generation studies demonstrate that green material--yard trimmings and untreated wood wastes--typically make up 15 to 35 percent of municipal waste streams, significant progress towards meeting the 50 percent diversion goal would be achieved by composting green material.  However, this would create vast amounts of  compost product for which markets would need to be developed.  Given the enormous acreage devoted to agriculture in California, efforts were initiated by the California Integrated Waste Management Board (CIWMB) to develop markets for compost in agriculture.  By some estimates, if compost was applied on only 10 percent of the total acreage dedicated to agriculture in the state, all of the compost from 8-10 million tons of green material would be used.  Developing this market requires demonstration of the benefits of the use of compost in agriculture.

A collaborative Stanislaus County team was formed and designed trials to measure benefits of compost use on ornamental nursery plants and on field crops.  The CIWMB awarded contractual funds to the team, and the demonstration project began in June 1994.  It concluded in March 1997.  The nursery plant trials were conducted for two years, and the field crop trials for three years.



The Stanislaus County Compost Demonstration Project was a partnership among city, county and state agencies, and private businesses.  The Project team included Ed Perry and Jesús Valencia of the University of California Cooperative Extension, Mark Bender of Modesto Junior College, Jocelyn Reed, of the City of Modesto's Public Works & Transportation Department, and Kevin Williams of Stanislaus County's Department of Environmental Resources.  Ed Perry and Mark Bender were the principal investigators of the nursery trials (and authors of the nursery trial sections in this report).  Jesús Valencia was the principal investigator of the field trials (and author of the field trial sections in this report).  The private business partners included Grover Landscape Services, Inc., Mark Grover, President, its subsidiaries Grover Environmental Products, Inc., and Grover Nursery, Inc., and C. J. Rumble and Sons Ranch���Materials and Methods

�

�Nursery Trials



A variety of organic materials are used to produce ornamental plants in containers in California.  The container nursery industry has traditionally used peat moss, fir bark and other byproducts of the forestry industry as components in their growing media.  These materials are lightweight, porous and relatively inexpensive.  Green material compost has also been used as a component in nursery production.  Compost has many of the same horticultural qualities as the traditional materials, and at the same time is a highly renewable resource.  The purpose of this trial was to determine the optimum concentrations of compost for growing five species of woody ornamental crops.   



Trials were established at Grover Nursery, and at Modesto Junior College (MJC) Nursery, in Modesto.  Five commonly planted landscape plant species were used in the study, including Fraser’s Photinia (Photinia fraseri), Chinese pistache (Pistacia chinensis), Gold Coast Juniper (Juniperus chinensis ‘Gold Coast’), Pink Indian Hawthorn ‘Springtime’ (Raphiolepis indica rosea) and Belgian indica azalea (Rhododendron indicum).  The compost used in the trials was produced by Grover Environmental Products, Inc., Modesto.  The compost was blended with each grower’s standard potting soil mix to produce the following five treatments: 

	

100 percent compost; 

75 percent compost/25 percent grower’s mix; 

50 percent compost/50 percent grower’s mix; 

25 percent compost/75 percent grower’s mix; 

100 percent grower’s mix (control).  



The standard mix at MJC Nursery consisted of a combination of sand, sawdust and fir bark for all species but azalea.  The standard azalea mix consisted of a combination of perlite and peat moss.  The standard mix at Grover Nursery consisted of a combination of forest humus, sawdust and sandy loam.  Each of the five test species was grown in the five compost/grower mix combinations, using a randomized complete block experimental design, with 40 replications per treatment (1,000 plants total at each nursery location).



Plants were transplanted from liner stock into one-gallon nursery containers by both  nurseries in June, 1994.  The plants were grown to marketable size using each nursery’s standard irrigation, fertilization, pest management and other cultural practices.  In 1995 ten plants per species and per treatment (250 plants total) were harvested at each nursery location.  



Plants at the MJC site were harvested on April 11, 1995, and at the Grover Nursery site on April 20, 1995.  Unharvested plants were shifted (repotted) into five-gallon containers using the same compost/grower mix treatments, and returned to the growing grounds.  An additional 1,000 plants (five species, five treatments) were planted from liners into one-gallon containers at both nursery locations as in 1994.



Plants were weighed in their containers.  They were then harvested by removing the containers and the soil mix from their root systems.  Plants thus harvested were then air dried for four weeks.  An electric scale was used to obtain whole plant weights, top (stems and foliage) weights, and root weights.  Roots were separated from the plants at root crown level with pruning shears.          



A second harvest using the same procedures was made in 1996, except that wet weights (plants in containers) were not obtained.  One-gallon plants (10 per species and per treatment) and five-gallon plants (five per species and per treatment) were harvested at each nursery location.  Plants at the MJC location were harvested on May 30, 1996, and at the Grover Nursery location on June 19, 1996.  Plants were dried and weighed.



Soil samples were taken at the beginning and end of the trial at each nursery location.  Leaf tissue samples were taken at harvest time in 1995 and 1996 at both nursery locations.  Composite samples were taken from each species and treatment.  Leaf samples were analyzed for total nitrogen, phosphorous and potassium.  Pre-plant soil samples were analyzed for total nitrogen, parts-per-million phosphorous and potassium, and for total salts and pH.  Soil samples taken at harvest time were analyzed for total nitrogen, phosphorous and potassium.  The analyses were performed by the University of California Division of Agriculture and Natural Resources Analytical Laboratory in Davis, California.



A visual evaluation of quality of plants was made at MJC Nursery, along with plant height measurements.  The visual evaluation was a subjective measure of the test plants’ appearance and marketability, and took into consideration leaf color, bloom where appropriate, and overall conformation.  Evaluations were done by Mark Bender and Ed Perry, two of the project's principal investigators.  The plant heights were made as a further test of marketability.  Plants were measured from the soil surface to the uppermost leaves.



Field Trials



Demonstration trials were set and conducted at growers’ fields (1994 through 1996) in an attempt to document impacts of compost, and to demonstrate its use to the agricultural community.  Three crops with different root systems and growth patterns--sweet corn, watermelons and tomatoes--were selected to be included in the field demonstrations.  Sweet corn is a shallow-rooted crop with an upright growth pattern.  Its compact root system could utilize the compost quickly and efficiently.  Watermelons have more of an intermediate-to-deep root system with a prostrate vine growth pattern.  This crop could use the compost right away, but due to its extensive roots, the benefit of compost could be limited.  Fresh market tomatoes have more of a medium-to-deep root system.  However, the roots are more concentrated and deeper than those of watermelons.  Compost use by this crop would not be as immediate as corn or even watermelons.  Despite differences of crops and root systems, the demonstrations were planned to be multi-year, in order to assess the true impact of the green material compost on commercial crops.  



The 1996 field trial component was funded to determine the added benefits of compost over a three year period on the same cultivated area, and included a change in irrigation practices.  During the first two years of the tests, uniformity of irrigation was difficult to achieve even though the test plots were level.  To remove variability attributable to irrigation, it was decided to irrigate with a drip system, which provided greater uniformity.



A sandy soil type (Delhi sand) previously planted with almonds was selected for the vegetable crop demonstration.  The site was located off Ladd Road east of Salida, California (at the Rumble & Sons Ranch). Municipally derived green material was composted at Grover Environmental Products, Inc., in Salida.  The demonstration site was cultivated and disced according to grower’s own standard cultural and management practices.  Pre-plant soil preparations were done down the row and not across the field to minimize contamination within treatments (beds ran North to South). 



Plot area and design:  A randomized complete block design with four replications and four treatments was used for all three crops.  The watermelon crop bed was 80 inches wide by 95 feet long.  The tomato crop bed was 40 inches wide by 95 feet long.  The sweet corn crop bed was 30 inches wide by 95 feet long. In the tomatoes and watermelons, plots were composed three beds by  95 feet in length. The middle row was used for data collection and evaluation.  The two outside rows served as buffers to reduce treatment contamination. In sweet corn six beds per plot were utilized. However, only the two middle beds were used for the collection of data (the two beds on each side were buffers).



Application of compost:  Compost was applied at the rate of 10 and 20 tons per acre and incorporated into the soil with a power rototiller at a depth of four-to-six inches.  Compost applications were compared to a typical commercial synthetic fertilizer program.  An untreated control plot was also used for comparisons in all three crops (Tables 43 and 44).  After the first year, individual rows and furrows were clearly marked with metal stakes to facilitate duplication of treatments on the same location the following year.



Drip tape:  For year three of the trials, a drip irrigation system was installed to irrigate the crops.  The drip tape was buried at a depth of eight inches in the watermelons and tomato crops.  This procedure was done prior to transplanting.  The tape was laid flat over the top of previously direct seeded corn.  The drip tape was buried about two inches after thinning to protect against birds.  Water and nitrogen fertilizer requirements of the crop were applied through the system.  Daily irrigations were scheduled to replenish water used by the three crops in the study.



Water measuring devices:  To help facilitate irrigation scheduling in 1996, tensiometers and gypsum blocks were employed in the field.  Unfortunately, not enough water measuring devices were used to schedule the crop's "real" water needs, or monitor the fate of the water in the soil profile to determine water content in the different treatments.  Rather, the tensiometers could be used only as moisture indicators to help determine dryness or wetness of soil.  



Fertilizer:  Fertilizer was applied according to regular grower's practices.  Phosphorus and some nitrogen was applied at or before planting and the rest of the nitrogen was applied in a side dressing operation after plant establishment.  One hundred percent of the nitrogen fertilizer was applied through the drip tape at a weekly dosage throughout the 1996 season.



Soil analysis:  Soil analyses were taken before the compost or commercial fertilizer was applied to the site in order to determine initial amounts of organic matter, soil electric conductivity, pH, nitrogen, potassium and phosphorous content. At the end of each year another soil sample was taken to determine the contribution of treatments on the above soil characteristics. 



Plant analysis:  Tissue samples were taken throughout the growing season to monitor nutrient content.  Three samples were taken in the tomatoes.  The first was taken at first bloom, and the second when the fruit reached an inch in diameter.  The third was taken at first pink.  Samples were taken twice in sweet corn (at 12 inches high) and after the appearance of first tassels.  Watermelon samples were taken at first fruit set and at fruit enlargement.  All samples were sent to the University of California, Division of Agriculture and Natural Resources Analytical Laboratory in Davis, California, for analysis.



Harvest:  Crops were harvested as soon as they reached maturity. The crops required multiple harvests as the grower picked only marketable vine ripe fruit for his fresh vegetable market.  A 50-foot strip of the middle row was used for yields and evaluations.  However, in the last year of trials, a single harvest was done.  The maturity of the tomatoes were such that it require a single harvest. This practice is common in the area for commercial growers. Both red fruit and "green matured" fruit were collected for yield determinations.

�

�Findings

�

�Nursery Trials



Soil analysis:  Preplant analyses made of the compost/potting soil treatments show marked differences in chemical composition between treatments.  Table 1 shows that at MJC Nursery, pH increased as compost concentration increased.  A similar trend is shown for  percent nitrogen.  Phosphorous levels are similar for all treatments, but potassium content was considerably higher in the various compost treatment than in the non-compost containing treatment.  A preplant analysis of the five compost/potting soil treatments used in the Grover Nursery trials is summarized in Table 2.  The results are similar to the MJC Nursery analysis, except that the various compost-containing treatments  also had higher levels of phosphorous than the non-compost treatment.  Also, total soluble salts (Ece) increased as compost concentration increased.



Visual evaluation:  Measurements of plant heights and visual determinations of plant quality were made at MJC Nursery just prior to harvest.  Table 3 shows that azalea and Chinese pistache grew taller in the 0, 25 and 50 percent compost treatments.  Average heights of Indian hawthorn and juniper was similar for all treatments, while photinia grew tallest in the 0 percent compost treatment.  Table 3 also shows that for Chinese pistache and Indian hawthorn, the best commercial quality was obtained in the 0 and 25 percent compost treatments.  Photinia attained best visual quality in the 0 percent compost treatment, although the compost treatments were uniformly good.  Visual quality of juniper was best at 25 and 75 percent compost, but still good in the other treatments. None of the treatments produced visually outstanding azaleas, although the 0 and 25 percent treatments produced good plants.  The 75 and 100 percent compost treatments produced unsatisfactory azalea and Chinese pistache plants from a visual standpoint.



Plant weights:  The first weights made in these trials were of whole plants in one-gallon containers.  Table 4 shows that for four of the  species tested at MJC Nursery, containers with the highest compost concentration weighed significantly more than those with no compost.  While not always significant, there were trends toward increasing container weights with increasing compost concentrations.  Table 5 shows similar results at Grover Nursery, with all test species growing in 100 percent compost weighing significantly more than the 0 percent compost treatments. As at the MJC Nursery, there were trends toward increasing container weights with increasing compost concentrations.  These weights in no way reflect plant growth at the various compost concentrations.  Instead, they are indicative of the greater water holding capacity of compost as compared to the coarser bark and sawdust potting materials.  



In general, these trials showed that compost may be used to successfully grow nursery stock in both one- and five-gallon containers.  The data shows considerable variability in growth, as measured by dry weight, between the two nursery test sites and between the five species tested.



Plant growth:  The following discussion relates to plants grown at MJC Nursery in one-gallon containers in 1994-95, and harvested on April 11, 1995.  Table 6 shows that azalea at MJC Nursery grew best at 25 and 0 percent compost.  Table 7 shows that Chinese pistache grew best at 0, 25 and 50 percent compost.  Tables 8 (Indian hawthorn), 9  (juniper) and 10 (photinia) do not show  clear trends towards superior growth for any of the treatments.  For the most part there were no significant growth differences for Indian hawthorn, juniper and photinia grown at MJC Nursery at any of the compost concentrations.  



The harvest of one-gallon containers at Grover Nursery occurred on April 20, 1995.  Table 11 shows that while not statistically significant, best azalea root and top growth at Grover Nursery occurred at 25 percent compost.  Table 12 shows that while not significant, there are trends toward best total growth of Chinese pistache at 25 and 50 percent compost.  Top growth of Chinese pistache was significantly best at 25 and 50 percent compost, and growth of roots was greatest at 25 percent compost.  Table 13 shows no significant differences in total growth of Indian hawthorn among the various compost treatments.  However, this species had significantly better root and top growth when grown in 0 percent compost.  Table 14 shows that juniper grew best overall at 75 and 50 percent compost.  Good top growth also occurred at 25, 50 and 75 percent compost concentrations.  Growth of juniper roots was similar for all treatments.  Table 15 shows that while not statistically significant, photinia tended toward best growth at 0 and 25 percent compost.



A second set of harvests took place following the 1995-96 growing season.  As a result of harvesting later in the season, plant weights for all species and at both nurseries were greater in 1996 than in 1995.  



The following relates to plants grown at MJC Nursery in one- and five-gallon containers, and harvested on May 30, 1996.  Table 16 shows that for one-gallon azaleas, overall best growth occurred at 0 percent compost, and that as the concentration of compost increased, growth was reduced.  Results for five-gallon azaleas were less clear.  Table 17 shows that overall growth tended to be best at 25 percent compost, though not significant.  Although top growth was best at 0 percent compost, root growth was greatest at 25 percent compost.  Table 18 shows no statistical differences in weights of one-gallon Chinese pistache in 0, 25, 50 and 100 percent compost treatments, although the 0 and 25 percent treatments were numerically similar.  Table 19 shows that five-gallon Chinese pistache generally grew best at 0, 25 and 50 percent compost treatments.  As indicated by Table 20, one-gallon Indian hawthorn grew equally well in all the treatments.  Table 21 shows similar results for five-gallon Indian hawthorns, although plant tops grew statistically better at the 0 and 25 percent treatments.  Table 22 shows that overall, one-gallon junipers grew best in the 25 and 75 percent compost treatments.  While top growth was equal in the 0, 25, 75 and 100 percent compost treatments, root growth was best in the 25 and 75 percent compost treatments.  Table 23 indicates that five-gallon junipers grew best at 75, 0 and 100 percent compost treatments.  Overall, plants tended to weigh less in the 50 percent compost treatment, as was true for the one-gallon plants.  There were no statistical differences in the weights of one-gallon photinias at any of the treatments, as indicated by Table 24.  However, the same did not occur for five-gallon photinias.  Table 25 shows that while overall growth is similar between treatments, best top growth occurred at 0, 100 and 50 percent compost.  While not statistically significant, photinia root weights were greatest at 0 and 50 percent compost treatments.



The second harvest at Grover Nursery was made on June 19, 1996 .  Table 26 shows that one-gallon azaleas weighed significantly more overall when grown at 0 percent compost than when grown in the other treatments.  Similarly, root growth was significantly greater at 0 percent compost than at the other treatments.  Although not significant, top growth was best at 0 and 25 percent compost.  As indicated by Table 27, the five-gallon azaleas showed similar results, with the highest weights occurring in the 0 and 25 percent compost treatments, and the lowest in the 100 percent compost treatments.  Table 28 shows that there were no significant difference in weights of one-gallon Chinese pistache at any of the treatments.  Table 29 shows that five-gallon pistache tended to weigh the most when grown in 50 percent compost, and the least when grown in 100 percent compost.  The roots weighed significantly more in the 50 percent compost treatment than in the other treatments.  Table 30 indicates that whole plant growth of one-gallon Indian hawthorn is not significantly different at 0, 25, 50 and 100 percent compost.  However, root growth is significantly greater at 0 and 25 percent compost.  Growth of Indian hawthorn in five-gallon containers generally follows that for one-gallon plants, as indicated by Table 31.  Highest weights are recorded for 0 and 25 percent compost treatments, and in general, lowest weights occur for the plants grown in 75 percent compost.  Table 32 shows that for one-gallon junipers, the 75 percent compost treatment produced the heaviest whole plants and roots; heaviest top growth occurred in the 100, 75 and 25 percent treatments.  In general, juniper plants that grew in the 0 percent compost treatments weighed the least.  Table 33 shows similar results for five-gallon junipers, with best growth overall occurring in the 25, 75 and 50 percent treatments, and the least growth occurring at the 0 and 100 percent treatments.  As indicated by Table 34, one-gallon photinias had the greatest growth in the 0 percent compost treatment.  Table 35 shows similar results for five-gallon photinias, with the greatest growth occurring at 0 percent compost.  Table 36 gives a general summary of the data by species, year and nursery location.



Tissue analysis:  Table 37 shows that for the 1994-95 harvest at MJC Nursery, foliar nitrogen, phosphorous and potassium levels vary between species and treatments.  In general, there were no great differences in any of the leaf tissue nutrient levels between any of the treatments for any of the test species.  Table 38 shows the 1994-95 leaf tissue nutrient levels for plants harvested at Grover Nursery.  In general, the results are similar to those of the previous table.  There are no major differences between any of the treatments for the test species.



Table 41 shows the final leaf tissue analysis for the MJC Nursery trial.   Samples were taken from five-gallon plants that had been growing in the various treatments for two years.  There are only slight differences in percent nitrogen, phosphorous and potassium between the treatments among the five species.  Table 42 shows the final leaf tissue analysis for the Grover nursery trial.  As in the previous table, the nutrient levels shown are for plants that had been growing in the five treatments for two years.  In this case, percent nitrogen and potassium generally increase as percent compost increases.



Soil analysis:  Table 39 shows total nitrogen, phosphorous and potassium in the various compost/potting soil treatments at MJC Nursery in 1996.  Taken from the five-gallon containers, these levels represent the levels of the three nutrients remaining in the containers at the end of the trial.  For the most part, there are only small differences in the levels of nutrients between treatments for the test species.  However, for Chinese pistache, Indian hawthorn, juniper and photinia, percent nitrogen generally increases as percent compost increases.  Table 40 which shows total soil levels of nitrogen, phosphorous and potassium from five-gallon containers at Grover Nursery in 1996, shows increasing levels of nitrogen with increasing compost for all of the test species; there are only slight differences in levels of phosphorous and potassium.  

Field Trials



Tomato yields:  Fruit was harvested at multiple times, including the red stage of maturity.  However, in 1996 fruit was harvested a single time to mimic commercial practices done in the area.  Fruit maturity (red or green mature) was separated as marketable and weighed for yields.  Fruit blemished from either mechanical or physiological origins was considered cull.  Insect damaged fruit was also considered cull.  Marketable fruit was sized and weighed with the aid of a commercial crew to determine yield and quality. 



In 1994, tomato yields were considerably lower than in 1995.  However, the best production of 18.1 tons per acre of marketable fruit was obtained from the plot with the 10 tons of compost per acre.  The lowest production was noted in the plot with an application rate of 20 tons compost per acre.  Fruit size was affected in a similar way:  yields of medium, large and extra large fruit were higher in the 10 tons/acre compost treatments than any other treatment (Table 55.) 



Tomato plant tissue analysis:  In 1994, whole leaf samples, obtained at the initial sampling date, and tested at the University of California Analytical Laboratory for nutrient content, showed a significant difference in total nitrogen, potassium and phosphorus content.  The differences in phosphorus and potassium were not significant in leaves taken the last sample date; however, nitrogen was significantly higher in tissue obtained from plants grown in the plots with the commercial fertilizer treatment (Table 51).



1995 Tomato yields:  Production of small fruit was significantly higher in the plots treated with commercial fertilizer as compared to the rest of the treatments (Table 70).  However, medium fruit size was lower in the 20 tons/acre compost treatment. Yields of large fruit was better with ten tons/acre compost, but not significantly different from 20 tons/acre of compost nor the commercial fertilizer.  The 10 tons of compost per acre with a total yield of 41.6 tons per acre was the best treatment in the study.  Also, average fruit yields remained  higher in this treatment for the second consecutive year. 



Plant tissue analysis:  In the first leaf sample taken at about 2-inch diameter fruit the only significant difference among treatments was in the total nitrogen content.  Nitrogen content of the plant tissues from plots treated with commercial fertilizer was higher than any of the other treatments.  In the second sampling date, taken at first pink fruit, nitrate-nitrogen (NO3-N) was significantly higher in the tissues taken from plants grown in the plots with commercial fertilizer treatment as well.  There was no difference among the compost treatments when compared to the control (untreated check).  In the last leaf analysis the only significant difference was obtained in the total phosphorus content.  The tissues from plots treated with commercial fertilizer had a lower phosphorus percent than any of the other treatments, including the control (Table 66).



Tomato yields:  In 1996, the yields of the tomato crop increased to the highest point of the three year study (see Table 84).  The uniformity of the irrigation contributed greatly to overall production and fruit quality.  The highest yields were noted in the 20 tons/acre of compost, followed by the plots treated with 10 tons/acre of compost.  Production of the plots treated with the commercial fertilizer could have been lower in part due to an uneven plant stand noticed in those plots, but not on the other treatments.  Lower plant population was a factor as the control yielded better than the fertilized treatment.  This was in a way not unexpected even with lower plant populations.  Apparently, residual fertilizer from previous crops lingered throughout the three year study (see Table 84).  Fruit quality was excellent for all treatments, including the control.  Keeping the bed's top dry and plants free from stress contributed significantly to improvement in fruit quality as compared to the previous years.  Less fruit rotting was found with the drip irrigation than previous years irrigated by furrows.  Uniformity of maturity was also improved with the drip system as compared to previous years.



1996 Tomato plant tissue analysis:  As expected, in both sampling dates, the NO3-N levels were significantly higher in the plants grown in plots with the commercial fertilizer.  However, tissue phosphorus levels were lower in the commercial fertilizer treatment than in any of the other treatment.  This imbalance of nutrients could be one of the explanation in why yields did not differ much.



Sweet Corn Yields:  Corn yielded very well in 1994.  Ideal weather conditions at planting time resulted in 100 percent seed germination which contributed to an almost perfect plant stand.  However, as expected, the commercial fertilizer treatment produced the highest yields. The lowest production came from the 10 ton compost treatment.  Corn quality, as represented by diameter and length of the ears was not affected significantly by treatment type (table 56 of Appendix B).



Plant tissue samples:  Nitrogen levels were significantly higher in both early and later sampling dates in the plants treated with commercial fertilizer.  Phosphorus level was significantly higher in the commercial fertilizer treatment in the first sampling date, but not in the second.  Potassium levels were higher in the compost and control plots in comparison to the commercial fertilizer treatment.  The compost seemed to hold levels of phosphorus and potassium steady, but the commercial fertilizer seemed to decrease those levels (Table 53).



Sweet corn yields:  In 1995 the beds with the commercial fertilizer treatment showed the only significant difference in total yield per acre.  A drastic reduction in production occurred in the 20 tons compost per acre over the previous year (Table 71).  This is partly explained by the high number of plants lost to cultivation equipment and the cold and rainy weather conditions right after planting.  Most plants in the treatment sat on lower parts of the field, which became saturated with water.  Therefore, the drastic yield reduction could not be attributable to treatment alone.  Other quality determinations such as diameter and ear length did not differ significantly among treatments (Table 71 of Appendix B).



Plant tissue analysis:  Three samples were taken during the season to follow nutrients a little more closely through the season.  In the first sample, total nitrogen and phosphorus content was higher in the commercial fertilizer treatment in comparison to the rest of the treatments.  Potassium content was higher in the 20 ton/acre compost rate as compared to the 10 ton/acre compost or the control. These differences were less obvious as the season progressed (see Table 69 in Appendix B).



Sweet corn yields:  In 1996 the quality and yield of sweet corn improved many times over the previous year's.  However, the improvement seems to have been due to the efficiency of the irrigation system and not due to treatment effect.  All treatments produced well, and none of the treatments were significantly different from each other.  However, the 20 ton/acre of compost showed a slight increase in the number of boxes per acre.  Yet, the 10 ton/acre compost and control treatments showed a slight increase in total weight (Table 85).  Uniformity of maturity was dramatically improved as most of the corn was ready to harvest at one time and not the usual 2-3 times.



Plant tissue analysis:  In the last leaf analysis there was no difference in nutrient content in any of the treatments in comparison to the control plots.  Plants seemed to be using all nutrients in the soil quite effectively.  There were some up trends in some of the treatments, but nothing significant at the five percent level of statistical confidence (Table 83 in Appendix B).



Watermelon yields:  Treatments in the watermelons produced very similar yields.  However, the commercial fertilized plot yielded the best at 19.1 tons per acre, and the lowest yields were obtained at the 20 tons per acre of compost. °Brix values were higher in the control plots and lower at 20 tons compost per acre treatments.



The watermelon yields in 1995 did not differ significantly in any of the treatments.  Compost, fertilizer and even the control plots did not have differences in yields or in other quality determinations.  Watermelon plants are able to mine and extract nutrients and water from the soil very efficiently, due to their extensive root system.  It seemed that the compost incorporated in the top 8-12 inches did not affect their nutrient intake as roots grew out of the compost zone.  °Brix values taken from two harvest dates did not show any significant changes among treatments.  Fruit average weight was not affected by treatment either.  However, organic matter content increased significantly in all three crops in samples taken and analyzed after harvest (Tables 47, 61 and 62).



In 1996, the watermelon yields were very uniform throughout the different treatments and no significant differences appeared at the five percent level of statistical significance.  However, the lowest yielding treatment was from the 10 ton of compost, and the highest was from the 20 ton of compost (Table 86).  It seemed that the uniformity of irrigation was the main factor affecting yields in this specific trial site.  Apparently, high nutrient residues from the previous crop (almonds for 25+ years) lingered throughout the three year study.  It seemed that nutrient levels in the soil were sufficient to produce an adequate crop.



Soil analysis:  The first soil sample was taken before the compost was applied to the test area.  Samples were also taken during the growing season and after harvest to monitor soil structure and composition changes due to the application of compost or fertilizer.  A compost sample was also taken for analysis (composition, nutrients, organic matter etc.).



An increase in pH was the biggest change in the soil attributed to the compost treatments.  The pH increase is very apparent in all crops starting as a residual from the previous year and continuing after the crops were harvested.  In contrast, the pH in the commercial fertilizer treatments declined significantly (see Table 46 in Appendix B).



In 1995, organic matter content increased significantly in all three crops in samples taken and analyzed after harvest (Tables 50, 52 and 53).



In 1994, a soil sample was taken from the test site before any treatments were applied to it (see Table 46).  The readings were used as a basis for comparison against the effects of treatments on soil composition and plant yield responses for the tree years of the experiment.



In tomato test plots, the most significant change noticed in the first soil sample taken July 12, 1994, was the significant increase in pH and percent organic matter in the 20 tons per acre compost treatment (Table 49).  The soil electrical conductivity was also affected significantly by the commercial fertilizer treatment.  Soil samples taken on August 2, 1994, show compost treatment soil pH to be higher than the rest of the treatments (Table 50).  In untreated beds, and beds with commercial fertilizer treatments, the pH measurements were the same.  Percent organic matter was significantly higher in the plots with the treatment of 10 tons of compost per acre. 



In 1995, soil analysis of samples taken before the incorporation of compost show electrical conductivity, calcium, magnesium, and phosphorus levels to be significantly higher in the fertilizer rate treatments than the rest of the treatments.  This was the residual impact of compost applied in 1994.  Organic matter, total potassium and pH were higher in the compost treatments and lower in the commercial fertilizer treated plots.  Synthetic fertilizer contributed to the acidity of an already acid soil.



After harvest, soil sample analysis showed organic matter and pH to be higher in the compost treatments and lower in the fertilized or control plots.  Commercial fertilizer (UN32) had an impact on electrical conductivity, calcium, and magnesium, which was statistically higher than the rest of the treatments.  The 20 tons/acre compost treatments resulted in higher sodium, total phosphorus, total potassium and organic matter in comparison to the rest of the treatments. 



In 1996 the soil sample taken before planting indicated a pH higher in both the compost treatments in comparison to both the control and fertilizer plots.  This increase in pH is significant as nutrients become more readily available to plants as pH gets closer to 7.  All other measurements were not significantly impacted by treatment.  However, slight increases or decreases in the readings are present, but different at the five percent level of statistical significance (Tables 79 and 81).



The soil sample taken at the end of the crop cycle did not show great differences among the many analysis taken (Tables 80 and 82).  It seemed that plants were able to mine nutrients very efficiently in the confined zone wetted by the drip irrigation system.



In watermelon test plots, the most significant increase in the first soil sample (July 7, 1994) was the amount of organic matter in the plots with compost treatments. In the second soil sample taken on July 25, the increase in organic matter was still significantly different in the compost treatments.  Total soil available potassium was also significantly higher in the compost-treated plots as well (Table 47).



In 1995, percent organic matter was higher at both soil sampling dates in the compost treatments (pre-plant and after harvest; see Tables 61 and 62).  In the first soil sample, the pH was higher in the 20 tons compost per acre treatment and significantly lower in the fertilizer treatment.  In the September 27, 1995 sampling date, treatments made no difference in soil sodium, total available nitrogen and phosphorus.  However, potassium was significantly higher in the plots treated with compost, in comparison to the control and plots treated with commercial fertilizer.



In the 1996 season, the first sample taken shows a significant difference in pH levels in all treatments as compared to the commercial fertilizer rate.  The most significant is the 20 ton/acre of compost treatment at pH 6.7, followed by  the 10 ton/acre compost treatment at 6.2.  The organic matter was also significantly higher at the 20 ton compost per acre at 1.14 percent.



The soil sample taken at the end of the season showed levels of pH and organic matter percent dropping in the compost treatments, but they remained higher as compared to the commercial fertilizer treatment.  Other nutrients and salinity indicators were not affected by the treatments.



Plant tissue analysis:  In watermelons, tissue samples were taken during key plant growth stages to monitor nutrient uptake.  The first sample was taken when the plant had a few runners, the second at early fruit set and the third during fruit development.  In 1994, all treatments received a fertilizer rate containing phosphorus and some nitrogen with exception of the control plots.  However, even with the addition of commercial fertilizer, there was no significant difference among any of the treatments in regards to nutrients sampled.  No significant differences were noted among any of the treatments during the second petiole sampling date.



In 1995, the commercial fertilizer treatment was higher in nitrogen at all three sampling dates.  Phosphorous was significantly higher in the second sampling date, but not in the rest.  The 20 tons of compost per acre treatment resulted in significantly higher potassium levels in the first sampling dates (see Table 63 in Appendix B).



Compost Characterization:  The compost was characterized at University of California Cooperative Extension laboratory at Davis, California (Tables 58 and 59).



�Conclusions



�Nursery Trials



Most important, these trials showed that five species of ornamental nursery stock can be successfully grown in potting soil containing compost.  There was a great deal of variability in plant growth between species in the various compost mixes, as well as differences between the two nursery test sites.  The variability was due in part to the different cultural practices between the two nurseries.  For most of the plants tested, over the two year period at both nurseries, a 25 percent compost/potting soil mix performed well as a growing media, as shown by the harvest data.   

 

Compost was shown to have several good qualities as a component of potting soil.  Preplant soil tests showed that compost has greater nutrient-holding capability than non-compost-containing media.  This remained true, especially for nitrogen, to the end of the trial.  This is a result of compost’s fine texture.  This feature also increases the water-holding capacity of compost-containing potting mixes, which, while not specifically studied in these trials, may have important implications for water savings.  Visual evaluations showed that azaleas and Chinese pistache and Indian hawthorn grown in 25 percent compost were equal in quality to those grown without compost.  Junipers grown in 25 and 75 percent compost were visually superior to those grown without, although photinias grown without compost had better visual quality than any of the compost treatments.





Field Trials



Three years of compost applications to the sandy soils of Stanislaus County at the field trial plots did not seem to be enough to provide nutrition for growth and development of vegetable crops.  However, compost was starting to change soil structure, which helped in freeing up nutrients tied up by soil particles due to acidic and low organic matter conditions.  Organic matter increased significantly in the compost treatments as compared to both commercial fertilizer treatments and  control plots.  The pH of compost (7.9) raised the soil pH significantly over the control and fertilizer plots.  In fact, fertilizer made the soil more acidic which can be a concern in these types of soils.



Three years of compost applications affected the crops in the evaluation plot differently.  Production of fresh market tomatoes was increased by the addition of compost at a 10 tons/acre rate as compared to the control and even the commercial fertilized plots.  However, the 20 tons/acre compost application rate did not result in increased production.  In sweet corn, the 10 tons/acre compost application rate yielded similar results.  However, this type of relationship was not found to be true with respect to watermelons. 



Soil structural changes attributable to compost take place over a long and continuous application of that material into the soil.  Three years were not sufficient to gather the necessary information on the alleged benefits or  impact of compost to row crops.  This trial was a short-term evaluation and final conclusions could only be based on extrapolations of data obtained.  More time and more detail work are needed to determine the contribution of soil amendments (compost) to yield and fruit quality of vegetables. 



Under a drip irrigation system, row crops in the study seemed to have benefited from the three years of compost and yielded very well in comparison to the commercial fertilizer treatment.  This may be attributable to a restricted wetted zone and root’s ability to mind the compost for nutrients and water holding capabilities. Yet, soil and plant tissue analyses were not that much different from the commercial fertilizer counterpart with the exception, of course, of nitrogen levels in the beginning of the season.��Recommendations



�Nursery Trials



Considering the findings, analyses of the data and subsequent conclusions, we recommend the following:



1.  Compost may be utilized as a substitute for forest byproducts in ornamental plant container media mixes.  At the following levels plant growth is generally enhanced:



Azalea - 0 to 25 percent compost;

Chinese pistache - 25 to 50 percent compost;

Indian hawthorn - 0 to 25 percent compost;

Juniper - 25 to 75 percent compost;

Photinia - 0 to 25 percent compost.



2.  Given the cost advantage of compost over forest byproducts, nursery growers should consider utilizing compost in ornamental plant media container mixes.



3.  Because of the increased nutrient holding capacity of compost mixes, fertilization rates and schedules should be monitored often and adjusted accordingly to reduce waste and chemical runoff.



4.  Because of the increased water holding capacity of compost mixes, watering schedules should be closely monitored and adjusted to alleviate problems associated with over watering.



5.  Nursery growers should conduct similar trials to determine optimum compost levels, depending on species grown and specific management schemes.



6.  Further studies should be conducted to determine optimum compost levels for other species, to identify the effects of compost on water conservation and to determine how to manage water for optimum plant growth when using compost as a component of container media.



Several important economic and environmental predictions can be made based on the results of these trials, including the following:



1.  Compost can be used as a substitute for forest byproducts in ornamental plant container mixes for all tree and shrub species if water, nutrients and pH are monitored and adjusted for optimum plant growth.



2.  Given the improved water holding capacity of compost-containing mixes, water may be conserved.  



3.  Using compost as a substitute for forest by-products, growers can lower their overall cost of production through the following:  

Lower media cost; 

Lower water use and cost; 

Lower fertilizer use and cost;

Lower cost of surface runoff containment systems.

�Field Trials



Over the period of the field trials, compost use started to change the structure of the test plots' sandy soils.  Organic matter increased significantly in the plots with compost treatments, and soil pH increased significantly.  Production of tomatoes was increased by the addition of compost as compared to the control plots and commercial fertilizer treated plots.  Soil structural changes attributable to compost take place over a long and continuous application of the material into the soil.  Three years of demonstrations are not sufficient to gather information about the impact of compost to row crops.



Fully composted green material has a place in raising commercial field crops in California.  Compost from municipally derived green material is apparently pathogen and weed free with a low electrical conductivity.  Compost also contributes essential organic matter to the soil where it is applied.  These factors can contribute substantially in amending soils, especially those with poor tilth.  In the test plots, organic matter and pH increased in the treatments where compost was added over the three year trial, and decreased in the commercial fertilizer treated plots.  Yields in the plots treated with compost started to increase as well, and were getting close to those of the commercial fertilized plots.  Breaking down of organic material during the growing season started to release nutrients for plant use.  Shallow rooted crops such as corn seemed to be able to utilize compost more readily than more deep rooted crops (such as watermelon and tomatoes).  As more compost is applied and the ground is worked year after year, the soil structure should change at deeper depths and deep rooted crops should start benefiting from it.��Appendix A. --  Nursery Trial Tables



	Table 1.  Preplant Characteristics Of Five Compost/

	Potting Soil Treatments In 1994 (MJC Nursery).

% Compost�  pH� ECe�   N

   %�   P

 ppm�  K

 ppm��0�5.3�  9.3�0.28�391�  999��25�5.8�16.4�0.47�405�1926��50�6.2�12.9�0.52�447�1447��75�7.1�11.1�0.60�419�1758��100�7.3�12.1�0.65�363�2701��	



	Table 2.  Preplant Characteristics Of Five Compost/

	Potting Soil Treatments In 1994 (Grover Nursery). 

Compost %�  pH� ECe�  N

  %�   P 

 ppm�   K

 ppm��0�5.7�3.6�0.24�335�1939��25�5.9�5.0�0.46�475�2795��50�6.6�5.1�0.65�531�2874��75�6.7�6.4�0.62�538�3376��100�7.2�6.9�0.79�426�3900��



Table 3.  Plant Height And Visual Quality Of Five Species Grown In One-Gallon Containers In Five Compost Treatments In 1994-95 (MJC Nursery).

  

  %�      Azalea�   Chinese 

   pistache�     Indian

     hawthorn          �     Juniper�    Photinia��

Com-

post�

Ht. in cm�

Quality�

Ht. in cm�

Quality�

Ht. in cm�

Quality�

Ht. in cm�

Quality�

Ht. in cm�

Quality��0�50.0�G�90.0�E�42.5�E�37.5�G�52.5�E��25�45.0�G�90.0�E�45.0�E�37.5�E�45.0�G��50�45.0�F�87.5�G�45.0�G�36.3�G�47.5�G��75�40.0�U�65.0�U�45.0�G�37.5�E�42.5�G��100�35.0�U�32.5�U�42.5�F�36.3�G�45.0�G��E = Excellent commercial quality		F = Fair

G = Good						U = Unsatisfactory

�Note on reading Tables 4 through 35:

When significant differences in weights occur, treatments (percent compost) are arranged from highest to lowest weights; when significant differences in weights do not occur, treatments are arranged from lowest (0 percent compost) to highest (100 percent compost).





Table 4.  Wet Weights Of Four Species In One-Gallon Containers Growing In Five Compost Treatments (MJC Nursery).

Chinese Pistache�  Indian hawthorn�          Juniper�        Photinia��% Compost�Wt. in 

Kg*�% Compost�Wt. in 

Kg*�% Compost�Wt. in 

Kg*�% Compost�Wt. in 

Kg*��50�2.45 a�100�2.65 a�100�2.64 a�100�2.76 a��25�2.45 a�75�2.65 a�75�2.53 b�25�2.35 b��100�2.44 a�25�2.53 b�25�2.42 c�75�2.34 b��75�2.43 a�0�2.40 c�50�2.21 cd�0�2.30 b��0�2.30 b�50�2.34 c�0�2.05 d�50�2.16 c��



Table 5.  Wet Weights Of Five Species In One-Gallon Containers Growing In Five Compost Treatments (Grover Nursery).

        Azalea�Chinese pistache�Indian hawthorn�        Juniper�      Photinia��% Compost�Wt. in Kg*�% Compost �Wt. in Kg*�% Compost�Wt. in Kg*�% Compost�Wt. in Kg*�% Compost�Wt. in Kg*��100�2.9 a�75�2.3 a�100�2.4 a�100�2.4 a�100�2.4 a��75�2.7 b�50�2.3 a�75�2.4 a�75�2.3 ab�75�2.3 ab��50�2.6 b�100�2.2 ab�50�2.3 ab�50�2.3 ab�50�2.3 b��25�2.4 b�25�2.2 ab�25�2.2 b�25�2.2 b�25�2.2 b��0�2.4 b�0�2.1 b�0�2.2 b�0�2.1 c�0�2.1 c���Table 6.  Dry Weights Of Azalea Whole Plants, Tops, And Roots

Grown In One-Gallon Containers In Five Compost Treatments In 

1994-95 (MJC Nursery).

     Whole plant �        Plant top�        Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�94.8 a�25�20.3 a�25�74.8 a��0�68.2 b�0�19.3 a�0�48.9 b��50�39.9 c�50�12.2 b�50�27.9 c��75�21.9 c�75�6.8 c�75�15.3 c��100�20.4 c�100�5.9 c�100�14.6 c��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).

Table 7.  Dry Weights Of Chinese Pistache Whole Plants, Tops,

And Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (MJC Nursery).

     Whole plant�        Plant top�         Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�14.5 a�25�9.9 a�0�5.1 a��0�13.1 a�0�8.7 a�25�5.0 a��50�12.8 a�50�8.1 a�50�4.3 a��75�5.2 b�75�3.7 b�100�2.9 ab��100�4.2 b�100�2.1 b�75�2.0 b��



Table 8.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, 

And Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (MJC Nursery).

     Whole plant�        Plant top�        Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�39.8 a�25�31.7 a�0�12.4 a��25�43.9 a�75�30.3 a�25�12.3 a��50�42.8 a�0�27.3 ab�50�15.0 a��75�43.1 a�50�26.7 ab�75�13.0 a��100�33.4 a�100�20.9   b�100�12.6 a���Table 9.  Dry Weights Of Juniper Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1994-95 MJC Nursery).

     Whole plant�        Plant top�        Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�38.5 a�0�22.0 a�0�15.8 a��25�42.2 a�25�23.9 a�25�17.9 a��50�35.2 a�50�23.0 a�50�12.4 a��75�39.4 a�75�26.7 a�75�12.9 a��100�42.8 a�100�25.9 a�100�17.0 a��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).









Table 10.  Dry Weights Of Photinia Whole Plants, Tops, and 

Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (MJC Nursery).

      Whole plant�        Plant top�        Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�43.5 a�0�32.3 a�0�12.5 a��25�38.7 a�25�29.1 a�25�  9.7 a��50�32.2 a�50�25.1 a�50�  7.1 a��75�29.7 a�75�24.4 a�75�  5.7 a��100�36.9 a�100�27.7 a�100�  9.4 a��



Table 11.  Dry Weights Of Azalea Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1994-95 (Grover Nursery).

      Whole plant�         Plant top�         Plants roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�86.4 a�25�11.3 a�0�66.5 a��25�96.7 a�75�10.6 a�25�85.5 a��50�90.8 a�0�10.3 a�50�81.3 a��75�86.8 a�50�  9.8 a�75�76.0 a��100�72.4 a�100�  8.2   b�100�64.3 a��



Table 12.  Dry Weights Of Chinese Pistache Whole Plants, Tops, 

And Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (Grover Nursery).

       Whole plant�         Plant top�         Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�  8.3 a�25�8.7 a�25�5.6 a��25�13.7 a�50�7.4 a�50�4.1   b��50�11.3 a�0�5.0   b�0�3.5   bc��75�  7.3 a�75�4.6   bc�75�3.1   bc��100�  5.0 a�100�3.0   bc�100�2.1     c��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 13.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, 

And Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (Grover Nursery). 

       Whole plant�         Plant top�         Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*�� 0�35.6 a�0�23.6 a�0�12.1 a��25�24 8 a�50�18.3 b�75�  8.5 b ��50�27.1 a�25�17.9 b�100�  8.2 b��75�25.7 a�100�17.5 b�50�  8.0 b��100�25.5 a�75�17.2 b�25�  7.1 b��



Table 14.  Dry Weights Of Juniper Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1994-95 (Grover Nursery). 

      Whole plant�         Plant top�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��75�50.1 a�75�28.0 a�0�15.5 a��50�44.3 ab�50�26.3 ab�25�13.7 a��25�38.6 b�25�25.0 abc�75�17.9 a��100�37.4 b�100�23.3 bc�50�22.1 a��0�36.6 b�0�21.1 c�100�13.2 a���Table 15.  Dry Weights Of Photinia Whole Plants, Tops, And 

Roots Grown In One-Gallon Containers In Five Compost 

Treatments In 1994-95 (Grover Nursery).

    Whole plant�        Plant top�          Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�14.4 a�0�  9.3 a�0�5.5 a��25�15.0 a�25�10.3 a�25�5.1 a��50�  9.8 a�50�  6.9 a�50�3.4 a��75�10.3 a�75�  7.5 a�75�3.5 a��100�  9.0 a�100�  6.6 a�100�3.0 a��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 16.  Dry Weights Of Azalea Whole Plants, Tops, And Roots Grown 

In One-Gallon Containers In Five Compost Treatments In 1995-96 

(MJC Nursery).

     Whole plant�        Plant tops�          Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�332.1 a�0�26.5 a�0�306.3 a��25�225.2 b�25�22.5 a�25�203.2 b��50�111.8 c�50�20.3 a�50�90.8 c��75�50.5 d�75�11.4 b�75�39.5 c��100�36.4 d�100�7.8 b�100�29.4 d��



Table 17.  Dry Weights Of Azalea Whole Plants, Tops, And Roots Grown

In Five-Gallon Containers In Five Compost Treatments In 1995-96

(MJC Nursery).

Whole Plants�          Plant tops�           Plant roots�����% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�1441.1 a�0�180.4 a�25�1612.6 a��25�1752.8 a�25�140.5   b�50�1408.6 ab��50�1512.7 a�50�104.3   b�0�1260.4   b��75�1274.9 a�75�  60.6     c�75�1214.3   b��100�1244.1 a�100�  60.4     c�100�1183.7   b���Table 18.  Dry Weights Of Chinese Pistache Whole Plants, Tops, And 

Roots Grown In One-Gallons Containers In Five Compost Treatments 

In 1995-96 (MJC Nursery).

       Whole plant�       Plant tops�         Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�7.1 a�25�5.6 a�0�2.1 a��0�6.8 a�0�4.7 ab�100�1.5 ab��50�5.7 a�50�4.5 ab�25�1.4 ab��100�4.8 ab�100�3.3 ab�50�1.2   b��75�3.2   b�75�2.4   b�75�0.8   b��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 19.  Dry Weights Of Chinese Pistache Whole Plants, Tops, And 

Roots Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (MJC Nursery).

Whole Plants�          Plant tops�           Plant roots�����% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��50�394.6 a�50�278.4 a�50�116.5 a��0�320.7 ab�25�238.4 ab�0�92.3   ab��25�310.9 ab�0�228.3 ab�25�72.5   ab��75�208.9   bc�75�148.4   bc�75�60.4     b��100�136.8   c�100�100.4     c�100�46.6     b��



Table 20.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, And 

Roots Grown In One-Gallon Containers In Five Compost Treatments 

In 1995-96 (MJC Nursery).

       Whole plants�         Plant tops�          Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�  78.8 a�0�42.4 a�0�36.4 a��25�  80.1 a�25�44.4 a�25�36.4 a��50�  87.0 a�50�42.4 a�50�44.4 a��75�109.1 a�75�48.3 a�75�60.4 a��100�  82.0 a�100�44.4 a�100�38.3 a���Table 21.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, And 

Roots Grown In Five-Gallon Containers In Five Compost Treatments 

In 1995-96 (MJC Nursery).

Whole Plants�          Plant tops�           Plant roots�����% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�421.2 a�0�244.5 a�0�176.4 a��25�445.0 a�25�204.6 ab�25�240.5 a��50�262.2 a�75�176.7   b�50�122.4 a��75�357.0 a�100�172.3   b�75�180.6 a��100�377.0 a�50�140.5   b�100�204.6 a��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 22.  Dry Weights Of Juniper Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (MJC Nursery).

       Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�176.9 a�25�66.4 a�25�110.3 a��75�141.1 ab�75�64.4 a�75�  76.3 ab��100�116.9   bc�100�64.4 a�100�  52.4   b��0�104.9   bc�0�58.5 a�0�  46.4   b��50�   79.9    c�50�40.4   b�50�  38.4   b��



Table 23.  Dry Weights Of Juniper Whole Plants, Tops, And Roots 

Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (MJC Nursery).

Whole Plants�          Plant tops�           Plant roots�����% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��75�773.1 a�75�332.3 a�75�440.4 a��0�732.8 a�100�316.3 a�0�420.3 a��100�656.9 ab�0�312.3 a�100�340.3 ab��25�501.1   bc�25�228.4   b�25�272.3 ab��50�440.6     c�50�220.3   b�50�220.3   b���Table 24.  Dry Weights Of Photinia Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (MJC Nursery).

       Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�49.3 a�0�26.5 a�75�36.5 a��25�65.0 a�25�32.5 a�25�32.6 a��50�42.8 a�50�22.5 a�0�26.5 a��75�64.9 a�75�28.5 a�100�20.5 a��100�50.7 a�100�30.5 a�50�20.6 a��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 25.  Dry Weights Of Photinia Whole Plants, Tops, And Roots 

Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (MJC Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�405.3 a�0�172.5 a�0�232.5 a��25�228.1 a�100�148.6 ab�25�128.4 a��50�313.2 a�50�144.4 ab�50�168.5 a��75�145.0 a�25�100.4   bc�75�  64.3 a��100�244.9 a�75�  80.4     c�100�  96.3 a��



Table 26.  Dry Weights Of Azalea Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

       Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�132.9 a�0�18.4 a�0�114.5 a��25�  93.2   b�25�19.6 a�25�  74.3   b��75�  58.9     c�50�15.4 a�75�  44.4     c��50�  53.8     c�75�14.3 a�50�  38.4     c��100�  44.0     c�100�13.5 a�100�  30.4     c���Table 27.  Dry Weights Of Azalea Whole Plants, Tops, And Roots 

Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�813.7 a�0 �88.4 a �0�725.3 a��25�625.0 ab�25�80.5 ab�25�544.5 ab��50�517.0   bc�50 �60.6   bc�50�456.4   bc��75�297.2   cd�75 �41.6     cd�75�255.6   cd��100�256.9     d�100 �37.8     d�100�219.1     d��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 28.  Dry Weights Of Chinese Pistache Whole Plants, Tops, And 

Roots Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

       Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�23.8 a�0�10.5 a�0�13.4 a��25�21.1 a�25�10.6 a�25�10.5 a��50�22.2 a�50�10.5 a�50�11.5 a��75�21.2 a�75�10.4 a�75�10.5 a��100�21.2 a�100�10.5 a�100�10.5 a��



Table 29.  Dry Weights Of Chinese Pistache Whole Plants, Tops, And 

Roots Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�252.4 a�0�  98.5 a�50�356.4 a��25�220.9 a�25�104.5 a�0�154.4   b��50�536.9 a�50�180.4 a�75�140.5   b��75�260.9 a�75�120.4 a�25�116.5   c��100�146.9 a�100�  60.4 a�100�  86.4   d���Table 30.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, And 

Roots Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�60.7 a�0�22.4 a�0�38.5 a��25�55.8 a�25�20.4 ab�25�35.5 a��100�40.9 ab�100�18.5 abc�100�22.4   b��50�37.2 abc�50�16.5   bc�50�20.5   b��75�31.1     c�75�13.5     c�75�17.4   b��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 31.  Dry Weights Of Indian Hawthorn Whole Plants, Tops, And 

Roots Grown In Five-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�602.2 a�0�192.3 a�25�416.4 a��0�589.1 a�25�186.4 a�0�396.3 a��100�216.9 ab�100�120.3   b�75�150.4 ab��50�205.3   b�50�  96.4   bc�50�108.4  b��75�210.1   b�75�  60.4   bc�100�  96.4  b��



Table 32.  Dry Weights Of Juniper Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��75�175.1 a�0�46.5 a�75�112.4 a��100�149.2 ab�25�61.5 a�100�  84.5   b��25�132.0   bc�50�50.4 a�25�  71.4   b��50�114.9   bc�75�62.5 a�50�  64.4   b��0�103.8     c�100�64.3 a�0�  57.4   b���Table 33.  Dry Weights Of Juniper Whole Plants, Tops, And Roots

In Five-Gallon Containers In Five Compost Treatments In 1995-96 

(MJC Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��25�1192.4 a�0�216.4 a�25�920.1 a��75�1193.3 a�25�272.4 a�75�880.1 ab��50�1085.5 ab�50�276.9 a�50�808.2 ab��100�  849.4 bc�75�312.3 a�100�592.4   bc��0�  725.3   c�100�256.3 a�0�508.2   c��



*For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 34.  Dry Weights Of Photinia Whole Plants, Tops, And Roots 

Grown In One-Gallon Containers In Five Compost Treatments In 

1995-96 (Grover Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�46.1 a�0�24.5 a�0�21.4 a��25�32.1  b�25�19.5 a�100�16.4 ab��50�32.1  b�50�18.6 a�25�12.5   b��75�31.1  b�75�18.5 a�50�12.5   b��100�31.0  b�100�21.6 a�75�12.4   b��



Table 35.  Dry Weights Of Photinia Whole Plants, Tops, And Roots

In Five-Gallon Containers In Five Compost Treatments In 1995-96 

(MJC Nursery).

Whole Plants�          Plant tops�           Plant roots��% Compost�Wt. in grams*�% Compost�Wt. in grams*�% Compost�Wt. in grams*��0�237.5 a�0�108.3 a�0�128.4 a��25�193.3 a�75�100.3 a�25�104.5 a��50�145.1 a�25�  88.5 ab�50�  60.4 a��75�184.8 a�50�  84.3 ab�75�  84.4 a��100�106.5 a�100�  60.4   b�100�  46.3 a���Table 36.  Percent Compost Mix Yielding Best Results By Test Site, Year And Species.

Test site�Year� Azalea�Pistache�Hawthorn�  Juniper� Photinia��MJC�1995�25�25�25�25�0��Grover�1995�25�25�0�75�25��MJC�1996�0�25�75�25�25��MJC�1996�25�50�25�75�0��Grover�1996�0�0�0�75�0��Grover�1996�0�50�25�25�0��



* For each table, means followed by the same letter within a column are not significantly different at 5 percent level (DMRT).





Table 37.  Percent Nitrogen, Phosphorous, And Potassium In Leaves Of Five Species Grown In Five Compost Treatments In 1994-95 (MJC Nursery).

% �       Azalea�Chinese pistache�Indian hawthorn�       Juniper�      Photinia��Compost�  N

 %�  P

 %� K

%�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�2.73�0.32�0.99�5.12�0.62�2.35�1.53�0.20�1.01�2.17�0.26�0.92�1.66�0.16�0.94��25�2.63�0.30�1.03�5.53�0.74�2.85�1.55�0.22�0.99�2.35�0.31�0.99�1.53�0.16�0.96��50�2.38�0.29�0.77�5.67�0.76�2.79�1.46�0.25�0.96�2.59�0.32�1.03�1.72�0.18�0.99��75�2.32�0.26�0.91�5.39�0.74�2.59�1.46�0.31�1.07�2.68�0.35�1.05�1.82�0.22�1.05��100�2.35�0.26�1.07�5.48�0.67�2.32�1.35�0.35�1.16�2.29�0.31�0.98�1.70�0.20�1.07��



Table 38.  Percent Nitrogen, Phosphorous, And Potassium In Leaves Of Five Species Grown In Five Compost Treatments In 1994-95 (Grover Nursery).  

% �       Azalea�Chinese  pistache               � Indian hawthorn�       Juniper�             	Photinia��Compost� N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�1.53�0.18�0.91�3.43�0.47�1.44�1.38�0.28�1.71�1.39�0.20�0.96�1.43�0.20�1.34��25�1.99�0.21�0.98�3.19�0.46�1.78�1.44�0.25�1.80�1.87�0.26�1.18�1.54�0.29�1.51��50�1.79�0.23�1.07�3.45�0.55�2.04�1.40�0.29�1.82�1.89�0.27�1.30�1.91�0.31�1.75��75�1.81�0.20�0.99�3.59�0.54�1.92�1.43�0.28�1.80�1.89�0.26�1.24�1.97�0.31�1.78��100�1.76�0.23�1.18�3.65�0.59�1.92�1.39�0.34�1.89�1.73�0.23�1.20�1.66�0.29�1.85���Table 39.  Percent Nitrogen, Phosphorous, And Potassium In Five Compost/Potting Soil Treatments Used In Growing Five Species In 1995-96 (MJC Nursery).  

% �       Azalea�Chinese  pistache               � Indian hawthorn�       Juniper�      Photinia��Compost� N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�1.25�0.13�0.15�0.32�0.08�0.13�0.18�0.05�0.11�0.19�0.05�0.11�0.27�0.10�0.11��25�1.36�0.15�0.15�0.43�0.09�0.11�0.25�0.05�0.11�0.31�0.06�0.11�0.27�0.05�0.10��50�1.23�0.19�0.15�0.42�0.09�0.10�0.41�0.08�0.11�0.61�0.08�0.12�0.54�0.10�0.13��75�1.29�0.23�0.15�0.62�0.12�0.11�0.55�0.08�0.11�0.76�0.08�0.12�0.61�0.08�0.11��100�1.23�0.21�0.15�0.62�0.14�0.14�0.55�0.08�0.10�0.52�0.08�0.10�0.46�0.08�0.11��



Table 40.  Percent Nitrogen, Phosphorous, And Potassium In Five Compost/Potting Soil Treatments Used In Growing Five Species In 1995-96 (Grover Nursery).  

% �       Azalea�Chinese  pistache               � Indian hawthorn�       Juniper�      Photinia��Compost� N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�0.20�0.13�0.25�0.20�0.09�0.18�0.20�0.11�0.19�0.17�0.12�0.20�0.26�0.12�0.23��25�0.32�0.15�0.28�0.48�0.12�0.22�0.43�0.12�0.19�0.44�0.16�0.26�0.42�0.14�0.24��50�0.84�0.22�0.27�0.68�0.19�0.29�0.52�0.13�0.17�0.58�0.18�0.27�0.78�0.18�0.30��75�0.59�0.22�0.33�0.74�0.21�0.25�0.74�0.20�0.23�0.78�0.23�0.36�0.81�0.21�0.24��100�0.95�0.30�0.34�1.05�0.20�0.12�1.06�0.26�0.20�1.02�0.29�0.36�0.88�0.28�0.27��



Table 41.  Percent Nitrogen, Phosphorous, And Potassium In Leaves Of Five Species Grown In Five Compost Treatments In 1995-96 (MJC Nursery).  

% �       Azalea�Chinese  pistache               � Indian hawthorn�       Juniper�      Photinia��Compost� N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�2.04�0.14�0.64�2.38�0.17�0.79�1.40�0.14�0.87�1.20�0.16�0.60�1.34�0.14�1.06��25�1.83�0.16�0.83�2.28�0.21�0.97�1.32�0.17�0.88�1.03�0.14�0.66�1.20�0.16�1.17��50�2.20�0.19�0.96�2.46�0.25�0.91�1.62�0.17�0.94�1.39�0.20�0.84�1.71�0.14�1.17��75�2.26�0.20�0.99�2.42�0.26�1.03�1.46�0.25�0.88�1.45�0.22�0.79�1.47�0.18�1.16��100�1.72�0.15�0.69�2.61�0.28�1.24�1.50�0.25�0.96�1.42�0.20�0.81�1.40�0.19�1.13��



Table 42.  Percent Nitrogen, Phosphorous, And Potassium In Leaves Of Five Species Grown In Five Compost Treatments In 1995-96 (Grover Nursery).  

% �       Azalea�Chinese  pistache               � Indian hawthorn�       Juniper�      Photinia��Compost�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %�  N

 %�  P

 %� K

 %��0�2.26�0.19�1.15�2.00�0.38�1.53�1.01�0.27�1.46�1.25�0.19�0.81�1.48�0.44�1.82��25�2.41�0.18�1.40�2.33�0.34�1.69�1.16�0.30�1.59�1.29�0.21�0.91�1.60�0.49�2.08��50�2.44�0.17�1.38�2.11�0.32�1.46�1.35�0.28�1.59�1.28�0.20�0.85�1.99�0.47�2.64��75�2.43�0.16�1.61�2.39�0.48�1.78�1.29�0.24�1.74�1.40�0.24�0.99�1.91�0.38�2.04��100�2.54�0.15�1.95�2.64�0.42�1.95�1.32�0.23�1.78�1.59�0.27�0.97�1.93�0.24�2.25���Appendix B. --  Field Trial Tables





Table 43  1994-96 Compost Demonstration List of Treatments

 control��10 ton/acre compost��20 ton/acre compost��Commercial fertilizer rate ��



Table 44. Commercial Fertilizer Rate Applied to Crops (Pounds per Acre).

                                          1994

                                      N          P2O5�                  1995

          N                P205��Sweet Corn�204�30�120�80��Watermelons�120�150�160�80��Tomatoes�150�189�160�80��



Table 45.  Cultivars Used in the Demonstration Project



                   Watermelon

�

Sweet Corn�

Fresh Market Tomatoes��

1994

�

Calsweet�

Silverado   �

Shady lady��

1995

�

Calsweet�

Silverado   �

Shady lady�� 	

 	Table 46. May 1994 Pre Compost Application Soil Analysis. 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�N

%�P

ppm�X-K

ppm�O.M

��Control�5.90�0.583�0.040�35.8�109.5�0.650��Compost        

10 ton/acre�5.96�0.788�0.051�36.8�131.0�0.865��Compost         20 ton/acre�6.05�0.678�0.051�32.5�148.3�0.962��Commercial fertilizer �5.83�0.588�0.043�31.8�116.0�0.715����������Lsd @ 5%�0.20�0.333�n.s�n.s�23.6�0.213��

 	Table 47. Watermelons After Harvest Soil Analysis - July 25, 1994. 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�N

%�P

ppm�X-K

ppm�O.M

��Control�6.0�0.60�0.049�33.5�129.5�0.647��Compost        10 ton / acre�6.2�0.66�0.059�32.3�169.8�0.910��Compost         20 ton/acre�6.2�0.64�0.056�39.0�172.5�0.945��Commercial fertilizer *�5.9�0.56�0.049�39.8�125.0�0.672����������Lsd @ 5%�0.17�n.s�n.s�n.s�47.4�0.206��



Table 48. 1994 Watermelon Petiole Tissue Analysis by Date 

and Stage of Growth. Rumble & Sons - Salida, CA.



			First Flower				1” Fruit Size		 

               		July 12, 1994				July 25, 1994	           

Treatments�NO3-N  ppm�P

%�K

%��NO3-N  ppm�P

%�K

%��Control�1340�0.425�2.580��23900�0.377�7.58��Compost        10 ton / acre�1105�0.432�2.655��21950�0.410�8.01��Compost         20 ton/acre�1725�0.422�2.525��23100�0.387�8.35��Commercial fertilizer *�815�0.450�2.645��23550�0.417�8.24�����������Lsd @ 5%�n.s�n.s�n.s��1635�0.050�n.s��� 	Table 49. Tomato Soil Analysis, July 12,1994

 	Rumble and Sons, Salida, CA 



Treatments�pH�EC

millimhos/cm�N

%�P

ppm�X-K

ppm�O.M

��Control�5.90�0.98�0.050�43.5�149.5�0.64��Compost        10 ton / acre�5.96�0.97�0.047�38.8�159.3�0.68��Compost         20 ton/acre�6.13�0.90�0.057�35.5�145.3�0.85��Commercial fertilizer *�5.90�1.25�0.047�41.5�153.5�0.57����������Lsd @ 5%�n.s�n.s�n.s�n.s�n.s�0.17��



 	Table 50. Tomato Soil Analysis, August 2, 1994     

 	Rumble and Sons, Salida, CA



Treatments�pH�EC

millimhos/cm�TKN

%�P

ppm�X-K

ppm�O.M

��Control�5.70�0.805�0.047�31.8�147.5�0.59��Compost        10 ton / acre�5.90�0.707�0.051�31.5�149.5�0.68��Compost         20 ton/acre�5.95�0.760�0.047�29.8�147.0�0.58��Commercial fertilizer *�5.70�0.905�0.044�33.5�150.5�0.54����������Lsd @ 5%�0.12�0.152�0.010�3.3�n.s�n.s��







�Table 51.  Tomato Petiole Tissue Analysis  by Date

Rumble & Sons - Salida, CA.



                     			July 12, 1994				August 2, 1994		           

Treatments�N         %�P          %�K            %��NO3-N    %�P          %�K         %��Control�3.74�0.68�7.27��4.75�0.59�3.36��Compost        10 ton / acre�3.43�0.69�7.67��4.33�0.59�3.26��Compost         20 ton/acre�2.95�0.67�7.53��4.12�0.61�3.33��Commercial fertilizer *�3.79�0.67�7.12��5.07�0.66�3.45�����������Lsd @ 5%�0.57�0.015�0.52��0.67�n.s�n.s�� 	

 	Table 52. Sweet Corn Soil Analysis- July 18,1994.       

 	 Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�TKN

%�P

ppm�X-K

ppm�O.M

��Control�6.350�0.853�0.057�48.0�141.5�0.73��Compost        10 ton / acre�6.450�1.258�0.064�58.0�173.5�0.86��Compost         20 ton/acre�6.475�1.600�0.062�44.3�173.0�1.0��Commercial fertilizer *�6.150�2.428�0.061�48.3�142.3�0.82����������Lsd @ 5%�0.147�1.097�0.013�20.7�32.5�0.29�� 	�Table 53. 1994 Sweet Corn Soil  Analysis- August 2, 1994. 

 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�TKN

%�P

ppm�X-K

ppm�O.M

��Control�5.98�1.03�0.052�36.0�137.3�0.623��Compost        10 ton / acre�6.05�0.77�0.06�36.0�164.3�0.805��Compost         20 ton/acre�6.13�0.82�0.057�36.5�153.5�0.797��Commercial fertilizer *�5.38�1.63�0.053�37.0�121.3�0.642����������Lsd @ 5%�0.19�0.39�0.014�6.0�24.9�0.219��





Table 54. 1994 Sweet Corn Tissue Samples  by Date. 

Total Nutrient Content.  Rumble & Sons - Salida, CA.



             July 18, 1994		           	August 2,1994			           

Treatments�N         %�P          %�K            %��N           %�P         %�K           %��Control�3.146�0.383�2.770��2.897�0.405�2.400��Compost        10 ton / acre�2.984�0.390�2.965��2.867�0.420�2.470��Compost         20 ton/acre�2.853�0.403�2.925��2.606�0.402�2.452��Commercial fertilizer *�3.777�0.432�2.775��3.563�0.365�2.385�����������Lsd @ 5%�0.315�0.57�0.187��0.303�0.203�0.088���Table 55.  1994 Fresh Market Tomato - Fruit Yield in Tons per acre 

Compost Demonstration Trial- Rumble & Sons. Salida CA





Treatment

�

Marketable�

Small�

Medium�

Large

�

X-Large�

Culls�

Total��

Control	12.9	1.6	4.4	5.9	  0.9	12.0	24.9�

12.9�

1.6�

4.4�

5.9�

0.9�

12.0�

24.9��

10 ton/ac�

18.1�

0.7�

5.5�

8.8�

3.2�

12.8�

30.9��

20 ton/ac�

11.0�

1.1�

3.5�

5.4�

1.1�

11.2�

22.2��

Comm Fert�

14.4�

1.5�

4.7�

6.8�

1.5�

11.6�

26.0��LSD @ 5%		

										





Table 56. 1994 Sweet Corn - Quality Data and Yield 

Compost Demonstration Trial- Rumble & Sons. Salida CA





Treatment�

Weight

av. Lb. � 

Length

cm.�

Diam.

cm.� 

Total Weight

Tons/ac            boxes/ac.��



Control�

0.59�

19.0�

3.92� 

2.61�

243��

10 ton/ac �

0.58�

19.0�

4.00�

2.35�

228��

20 ton/ac�

0.62�

19.3�

4.05� 

2.80�

251��

Comm. Fert.�

0.61�

18.8�

3.97� 

3.76�

344��									

Lsd @ 5%		 	

�Table 57. 1994 Watermelons Fruit Yield and Quality

Compost Demonstration Trial- Rumble & Sons Salida CA



Treatment�tons/ac�average fruit

weight lbs.�Brix��

Control�

17.80�

17.38�

11.05��

10 ton/ac �

18.14�

18.28�

10.90��

20 ton/ac�

16.89�

17.26�

10.50��

Comm. Fert.�

19.12�

17.83�

10.95��



 	Table 58.  1995 Compost Characterization. CIWMB Vegetable Demonstration Trials.   Rumble & Sons - Salida, CA

 	Table I. 1994-95 - Physical characters of compost.



% dry weight excluding physical contamination�Physical contamination�Weeds��

Sample date�Dry bulk density lb/yd3�Moisture (moist basis %)�>4 mm�4   mm�4-2 mm�2-1 mm�1-0.5 mm�<0.5 mm�Rock %�Plastic�Glass�seed in 2 weeks (plant/kg)��1994�856�30.1�12.5�10.7�10.5�12.9�15.5�37.9�1.6�0.04�0.02�0.0��1995�1078�39.4�7.5�24.3�16.2�15.0�15.4�21.6�2.9�0.04�0.0�0.0��



Table 59. Chemical characteristics of compost



Year�Ash        %�C            %�C:N�NH4       ppm�NO3 ppm�N        % �P         %�K             %�pH�EC mmho/cm�Na meq/L�Cl       meq/L��1994�49.6�24.6�26.0�33�10�0.95�0.16�0.56�7.9�1.6�2.5�6.1��1995�61.7�18.9�15.2�10�20�1.24�0.27�0.62�8.7�1.6�3.4�7.2���Table 60. Trace element content of compost 



�Boron

ppm�Selenium ppm�Zinc ppm�Manganese ppm�Copper ppm�Molybdenum   ppm�Lead   ppm�Cadmium        ppm�Nickel       ppm�Chromium                     ppm

��1994�43�458�148�309�34.8�7.3�59�0.2�27�35��1995�32�279�175�494�53.4�0.9�56�0.4�24�29��EPA*�503�100,000�2,900�n.a�1,500�75�300�39�420�1,200��



* All values for “restricted use or clean sludge” except Molybdenum, for which  there is no exceptional or unrestricted use limit. (75= maximum limit for any use)



 	 Table 61.   May 1995 Watermelons Pre Compost Application Soil Analysis. 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�N

%�P

ppm�X-K

ppm�O.M

��Control�5.90�0.47�2.43�0.83�0.55�0.051�60.3�21.8�0.69��Compost        10 ton / acre�5.98�0.46�2.35�0.83�0.55�0.052�58.5�23.3�0.81��Compost         20 ton/acre�6.13�0.46�2.23�0.85�0.63�0.057�58.8�25.9�0.81��Commercial fertilizer *�5.55�0.54�2.90�0.93�0.50�0.054�80.5�22.4�0.69�������������Lsd @ 5%�0.18�0.06�0.40�0.08�0.10�0.006�14.8�14.8�0.10��



 	Table 62. Watermelons After Harvest Soil Analysis - September 27, 1995. 		Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�N

%�P

ppm�X-K

ppm�O.M

��Control�5.75�0.42�2.38�0.78�0.58�0.052�35.5�88.2�0.55��Compost        10 ton / acre�5.93�0.51�2.93�1.03�0.80�0.061�35.5�121.3�0.77��Compost         20 ton/acre�5.98�0.53�2.90�1.03�0.95�0.062�36.5�136.0�0.81��Commercial fertilizer *�5.30�0.55�3.23�1.03�0.53�0.050�38.8�96.8�0.53�������������Lsd @ 5%�0.28�0.14�0.75�0.39�ns�ns�ns�46.0�0.19��

























Table 63.  Watermelon Petiole Tissue Analysis by Date and Stage of Growth

Rumble & Sons - Salida, CA.



	                 First Flower	           1” Fruit Size		     First Pink Fruit

                     June 13, 1995	          June 30, 1995		    July 24, 1995

Treatments�NO3-N  ppm�P

%�K

%��NO3-N  ppm�P

%�K

%��NO3-N  ppm�P

%�K

%��Control�6700�0.34�4.54��3393�0.50�5.28��2738�0.38�4.16��Compost        10 ton / acre�6370�0.34�4.89��2088�0.49�5.55��1675�0.38�3.82��Compost         20 ton/acre�8070�0.36�5.76��1715�0.50�6.62��1535�0.38�4.00��Commercial fertilizer *�11575�0.45�4.67��12125�0.51�5.71��3295�0.40�4.46���������������Lsd @ 5%�1258�0.02�0.54��2397�ns�1.04��1359�ns�ns��

 	Table 64. May 31, 1995 Tomato Soil Analysis Pre-Compost Application. 	

 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�N

%�P

ppm�X-K

ppm�O.M

��Control�5.90�0.40�1.73�0.63�0.65�0.048�61.5�21.8�0.69��Compost        10 ton / acre�6.00�0.41�1.85�0.68�0.73�0.048�62.0�21.9�0.68��Compost         20 ton/acre�6.13�0.44�2.18�0.78�0.73�0.044�51.0�21.4�0.71��Commercial fertilizer *�5.73�0.45�2.00�0.73�0.65�0.045�76.8�25.9�0.74�������������Lsd @ 5%�0.22�ns�ns�0.25�ns�ns�15.9�ns�ns�� 	�Table 65. September 27, 1995 After Harvest Tomato Soil Analysis.    

 	Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�TKN

%�P

ppm�X-K

ppm�O.M

��Control�6.0�0.40�1.80�0.65�0.73�0.053�78.0�120.8�0.57��Compost        10 ton / acre�6.3�0.42�2.08�0.75�0.88�0.059�108.8�129.3�0.66��Compost         20 ton/acre�6.5�0.60�2.90�1.08�1.23�0.068�132.3�155.3�0.82��Commercial fertilizer *�5.5�1.09�6.18�2.20�0.90�0.053�119.5�133.0�0.54�������������Lsd @ 5%�0.3�0.27�1.5�0.60�0.18�0.010�39.8�33.5�0.12��



Table 66.  Tomato Petiole Tissue Samples  by Date

Rumble & Sons - Salida, CA.





                         June 13, 1995		June 30, 1995		 August 1, 1995		           

Treatments�N         %�P          %�K            %��NO3-N   %�P         %�K           %��NO3-N    %�P          %�K         %��Control�2.73�0.68�6.61��2.00�0.76�7.05��1.74�0.48�6.50��Compost        10 ton / acre�2.57�0.67�6.60��2.01�0.75�7.10��1.70�0.48�6.30��Compost         20 ton/acre�2.60�0.69�6.54��1.94�0.80�6.89��1.75�0.51�6.36��Commercial fertilizer *�3.95�0.68�6.32��3.09�0.74�6.63��1.97�0.40�6.29���������������Lsd @ 5%�0.37�ns�0.28��0.29�0.04�ns��0.18�0.07�ns�� 	�Table 67. Sweet Corn Soil Analysis- May 31, 1995.

 	Rumble and Sons, Salida, CA



Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�N

%�P

ppm�X-K

ppm�O.M

��Control�6.08�0.41�1.88�0.63�0.65�0.052�63.5�17.2�0.65��Compost        10 ton / acre�6.25�0.40�1.83�0.65�0.65�0.054�78.3�19.0�0.66��Compost         20 ton/acre�6.15�0.40�1.80�0.63�0.63�0.052�69.8�20.3�0.70��Commercial fertilizer *�6.00�0.41�2.0�0.68�0.58�0.050�57.8�17.7�0.63�������������Lsd @ 5%�0.22�ns�ns�0.7�ns�ns�20.7�3.5�ns��



 	Table 68. Sweet Corn Soil  Analysis- September 27, 1995.  

 	Rumble and Sons, Salida, CA



Treatments�pH�EC

millimhos/cm�Ca

meq/l�Mg

meq/l�Na

meq/l�TKN

%�P

ppm�X-K

ppm�O.M

��Control�6.0�0.30�1.7�0.60�0.45�0.053�33.8�123�0.76��Compost        10 ton / acre�6.4�0.54�3.2�1.13�0.65�0.060�39.2�140�0.91��Compost         20 ton/acre�6.5�0.48�2.9�0.98�0.60�0.060�41.5�155�0.98��Commercial fertilizer *�5.8�0.32�1.7�0.63�0.48�0.054�40.3�141�0.80�������������Lsd @ 5%�0.3�ns�ns�ns�ns�0.007�ns�ns�0.11���Table 69.  Sweet Corn Tissue Samples by Date.  Total Nutrient Content.

  Rumble and Sons -  Salida, CA.

             June 30, 1995		           	           July 7, 1995		        July 7, 1995		           

Treatments�N         %�P          %�K            %��N           %�P         %�K           %��N            %�P          %�K         %��Control�1.70�0.22�3.70��1.09�0.17�2.66��1.05�0.19�2.50��Compost        10 ton / acre�1.54�0.21�3.94��1.04�0.19�2.63��1.05�0.20�2.50��Compost         20 ton/acre�1.53�0.21�4.05��1.05�0.18�2.62��0.90�0.18�2.46��Commercial fertilizer *�2.04�0.27�3.04��1.66�0.18�2.45��1.60�0.18�2.15���������������Lsd @ 5%�0.17�0.05�0.40��0.30�ns�0.12��0.23�ns�ns��



Table 70.  1995 Fresh Market Tomato - Yield of Fruit Size in Tons per acre 

Compost Demonstration Trial- Rumble & Sons. Salida CA





Treatment	�

Small		�

Medium�

Large�

X-Large�Total

Marketable

Fruit�

Total

Defects��

Control�

10.3�

10.7�

11.7�

1.8�

34.5�

13.8��

10 ton/ac �

8.9�

11.5�

17.4�

3.7�

41.6�

17.8��

20 ton/ac�

8.0�

8.9�

15.4�

2.8�

35.1�

18.0��

Comm. Fert.�

15.2�

10.7�

8.0�

0.6�

34.5�

13.4����������

LSD @ 5%�

4.6�

2.6�

3.9�

1.4�

5.2�

n.s��								

										

�Table 71. 1995 Sweet Corn - Quality Data and Yield 

Compost Demonstration Trial- Rumble & Sons. Salida CA





Treatment�Weight 

avg. Lb.� Length 

cm.�Diam.

cm.� Total weight

Tons/acre      Boxes/Acre ��Check�0.77�21�4.6            �1.3�116.1��10 ton/ac � 0.80�21�4.6�1.7�135.0��20 ton/ac�0.80�21�4.6�0.8�65.3��Comm. Fert.�0.83�20�4.7�3.0�241.8��

�������LSD @ 5%�n.s�   n.s  �n.s �1.9�143.0��



Table 72.  1995 Watermelons Cumulative Yields in Tons per Acre

Compost Demonstration Trial- Rumble & Sons. Salida CA





Treatment�July 31� August 11�Sept. 5�Sept. 14�Sept. 25���������Control� 14.4�16.8�20.2�26.2�27.3��10 ton/ac � 12.4�16.8�20.7�25.4�26.5��20 ton/ac� 12.6�15.6�18.8�24.0�25.1��Comm. Fert.� 12.0�14.2�19.5�25.4�25.9���������Lsd @ 5%�  n.s�n.s �n.s�n.s�n.s��





Table 73.  1995 Watermelons °Brix Values

Compost Demonstration Trial - Rumble & Sons. Salida CA





Treatment� 

July 31�

August 11��

Control�

11.2�

11.2��

10 ton/ac � 

10.9�

11.3��

20 ton/ac�  

9.8�

11.4��

Comm. Fert.�

10.9�

11.6������

Lsd @ 5%�

 n.s�

n.s��				

								

�Table 74.  1995 Watermelons-Average Fruit Weight in Pounds

Compost Demonstration Trial- Rumble & Sons. Salida CA



Treatment�July 31� August 11�Sept. 5�Sept. 14�Sept. 25���������

Control� 14.7�12.9�14.6�13.7�13.0��

10 ton/ac � 16.2�16.0�15.9�13.5�14.0��

20 ton/ac� 16.6�13.5�17.2�15.4�13.6��

Comm. Fert.� 14.0�15.2�16.0�13.4�11.5���������Lsd @ 5%�  n.s�n.s �n.s�n.s�n.s�� 	

 	Table 75.  94-95 - Physical characters of compost.



% dry weight excluding physical contamination�Physical contamination�Weeds��

Sample date�Dry bulk density lb/yd3�Moisture (moist basis %)�>4 mm�4   mm�4-2 mm�2-1 mm�1-0.5 mm�<0.5 mm�Rock %�Plastic�Glass�seed in 2 weeks (plant/kg)��1994�856�30.1�12.5�10.7�10.5�12.9�15.5�37.9�1.6�0.04�0.02�0.0��1995�1078�39.4�7.5�24.3�16.2�15.0�15.4�21.6�2.9�0.04�0.0�0.0��



Table 76.  Chemical characters of compost



Year�Ash        %�C            %�C:N�NH4       ppm�NO3 ppm�N        % �P         %�K             %�pH�EC mmho/cm�Na meq/L�Cl       meq/L��1994�49.6�24.6�26.0�33�10�0.95�0.16�0.56�7.9�1.6�2.5�6.1��1995�61.7�18.9�15.2�10�20�1.24�0.27�0.62�8.7�1.6�3.4�7.2���Table 77.  Trace element content of compost 



�Boron

ppm�Selenium ppm�Zinc ppm�Manganese ppm�Copper ppm�Molybdenum   ppm�Lead   ppm�Cadmium        ppm�Nickel       ppm�Chromium                     ppm

��1994�43�458�148�309�34.8�7.3�59�0.2�27�35��1995�32�279�175�494�53.4�0.9�56�0.4�24�29��EPA*�503�100,000�2,900�n.a�1,500�75�300�39�420�1,200��



All values for “restricted use or clean sludge” except Mo, for which  there is no exceptional or unrestricted use limit. (75= maximum limit for any use) 





Table 78.  1996 Watermelon Petiole Tissue Analysis by Date and Stage of Growth. Rumble & Sons - Salida, CA.



						        

    	         June 5, 1995		        June 18, 1995		           July 1, 1995

Treatments�N-Tot

ppm�P-Tot

%�K-tot 

%��NO3-N  ppm�N-Tot

%�P-Tot

%�K-tot

%��NO3-N  ppm�N-Tot

%�P

%�K

%��Check�5.0�0.40�2.8��929.5�3.7�0.35�2.59��1380�3.64�0.392�3.3��Compost        10 ton / acre�5.1�0.41�3.1��1135.8�3.7�0.32�2.53��363�3.67�0.385�3.3��Compost         20 ton/acre�5.1�0.40�3.1��833.0�3.5�0.32�2.73��603�3.80�0.428�3.7��Commercial fertilizer *�5.4�0.54�2.8��5382.5�5.1�0.31�2.33��4247�5.40�0.385�3.1�����������������Lsd @ 5%�0.3�n.s�0.3��n.s�0.2�0.04�n.s��n.s�0.37�0.054�n.s���



 	Table 79.    May , 1996 Tomato Soil Analysis Pre-Compost Application. 				 Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�NH4-4

ppm�N03-N

PPM�N

%�P

ppm�TKN

%�X-K

ppm�O.M

��Check�6.2�0.47�4.6�6.7�-�46�0.051�197.5�0.72��Compost        10 ton / acre�6.6�0.56�4.3�7.9�-�48�0.056�200.5�0.84��Compost         20 ton/acre�6.6�0.55�4.2�7.1�-�49�0.063�191.5�0.95��Commercial fertilizer *�5.0�0.47�5.7�6.3�-�58�0.052�202.3�0.79�������-������Lsd @ 5%�0.2�0.07�1.1�n.s�-�n.s�0.01�n.s�0.10��

 	Table 80.   September 1996 After Harvest Tomato Soil Analysis.    Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Cl

meq/l�Na

meq�B

ppm�Zn

ppm�Fe

ppm�TKN

%�NO3-N

ppm�P

ppm�O.M

��Check�6.68�1.13�1.9�3.2�0.47�3.3�56.5�0.063�15.3�48.8�0.78��Compost        10 ton / acre�6.98�1.03�2.2�3.2�0.42�3.4�59.3�0.063�11.3�41.0�0.79��Compost         20 ton/acre�7.00�1.07�2.5�3.9�0.40�3.3�54.5�0.066�11.8�43.0�0.86��Commercial fertilizer *�6.83�1.33�2.4�4.4�0.36�3.3�66.3�0.064�13.6�44.5�0.78���������������Lsd @ 5%�n.s�n.s�0.8�n.s�n.s�n.s�n.s�0.01�n.s�n.s�n.s��



Table 3B.  Tomato Petiole Tissue Samples  by Date.    				

Rumble & Sons - Salida, CA.



                             		June 5, 1996			         July 1, 1996		           

Treatments�N-tot        %�NO3-N

ppm�P-tot         %�K-total            %��N-tot

%�NO3-N   ppm�P         %�K           %��Check�3.20�898�0.49�3.75��3.21�761�0.60�3.36��Compost        10 ton / acre�2.98�915�0.44�3.45��2.69�669�0.53�3.43��Compost         20 ton/acre�2.78�558�0.40�3.41��3.10�740�0.48�3.54��Commercial fertilizer *�3.60�2562�0.31�4.00��4.35�8263�0.45�3.69�������������Lsd @ 5%�0.62�1189�0.05�n.s��0.90�1512�0.04�n.s��

� 	Table 81.    Sweet Corn Soil Analysis- May 1996.   Rumble and Sons, Salida, CA

Treatments�pH�EC

millimhos/cm�Na

meq/l�NO3-N

ppm�NH4-N

ppm�P

ppm�X-K

ppm�TKN

%�O.M

��Check�6.2�0.54�0.78�8.58�8.23�74.8�167.8�0.062�0.94��Compost        10 ton / acre�6.2�0.57�0.85�8.10�8.40�49.0�178.0�0.069�0.92��Compost         20 ton/acre�6.3�0.59�0.80�9.65�9.78�50.5�195.5�0.067�1.00��Commercial fertilizer *�6.0�0.50�0.78�7.43�7.50�48.8�160.8�0.061�0.93�������������Lsd @ 5%�n.s�0.11�0.16�n.s�n.s�n.s�23.5�n.s�n.s��

 	Table 82. Post Crop- Sweet Corn Soil  Analysis 1996.  Rumble and Sons, Salida, CA



�pH�EC

millimho/cm�Na

meq/l�Cl

meq/l�B

ppm�Zn

ppm�Fe

ppm�NO3-N

ppm�TKN

%�X-K

ppm�P

ppm�O.M

��Check�6.78�1.06�2.90�1.35�0.34�3.45�56.8�17.4�0.069�108.5�41.3�0.85��Compost        10 ton / acre�6.80�0.81�2.35�1.10�0.41�3.73�59.0�11.4�0.073�129.0�46.3�0.95��Compost         20 ton/acre�7.08�0.89�2.55�1.30�0.32�3.60�52.8�10.0�0.069�114.8�42.5�0.97��Commercial fertilizer *�6.48�0.95�2.78�1.18�0.39�2.83�54.3�16.4�0.068�104.5�44.0�0.78����������������Lsd @ 5%�n.s�0.43�n.s�n.s�n.s�0.97�n.s�n.s�0.018�n.s�n.s�n.s��



Table 83.    Sweet Corn Tissue Samples  by Date. Total Nutrient Content.  

Rumble & Sons - Salida, CA.



              June 5, 1996		June 19, 1996		              July 1, 1996		           

Treatments�N-tot         %�P-tot         %�K-tot           %��N-tot          %�NO3-N

ppm�P-tot        %�K-tot           %��N-tot            %�NO3-N

ppm�P-tot          %�K-tot         %��Check�3.46�0.32�3.64��2.95�362.5�0.43�4.16��3.10�94.0�0.30�2.73��Compost        10 ton / acre�3.43�0.32�3.82��3.12�490.0�0.38�4.14��3.05�104.0�0.38�2.75��Compost         20 ton/acre�3.51�0.30�3.80��2.98�212.5�0.38�4.19��2.87�57.5�0.38�2.96��Commercial fertilizer *�3.25�0.29�3.67��3.07�582.5�0.40�4.09��3.31�124.8�0.38�2.53�����������������Lsd @ 5%�n.s�n.s�n.s��0.50�n.s�0.06�n.s��0.46�n.s�n.s�0.28���



Table 84.   1996 Fresh Market Tomato - Yield of Fruit Size in Tons per acre 

Compost Demonstration Trial- Rumble and Sons, Salida, CA





Treatment	 	Small	     Med.	Large	     X-large 	      Total		Total

									marketable fruit	defects



Check			1.8	     23.1	15.2	      1.8		45.1		  8.9	

10 ton/ac 		3.7	     23.5	22.5	      4.9		54.6		11.3

20 ton/ac		4.0	     27.1	22.2	      4.1         	57.3	 	  9.3

Comm. Fert.		4.6          21.4	  7.3 	      1.0	         	34.3@	 	  6.3											

Lsd @ 5%		2.4          n.s 	  6.0	      3.7     	            8.8		  n.s												

										

@ Plant stand was lost due to faulty pipes, estimated at about 20-30%















Table 85.   1996 Sweet Corn - Quality Data and Yield 

Compost Demonstration Trial- Rumble and Sons, Salida, CA



			July 10, 1996		July 25, 1996	



Treatment	Boxes	     Tons	Boxes	        Tons    	   Total weight

		per ac.	     per ac.	Per ac.	        per ac.	 boxes/ac  tons/ac.



Check		118.6 	      1.6	458.6		6.6	  577.2	8.2

10 ton/ac 	102.9        1.9	457.4		6.7	  560.2	8.6

20 ton/ac	160.9        1.4	424.7		6.1	  585.6	7.6

Comm. Fert.	163.4        1.4	 405.4		5.8	  568.7	7.2												

Lsd @ 5%	  88.6	       n.s	   n.s		n.s	  n.s		n.s	





















Table 86.   1996 Watermelon - Quality and Yield data 

Compost Demonstration Trial- Rumble and Sons, Salida, CA



					1st.  harvest		2nd. harvest	



Treatment		Brix°	     	Tons		Tons    	Total weight	

			Ave.	    	 per ac.	per ac.		 Tons/ac      



Check			10.4		22.6		15.8		38.5	

10 ton/ac 		10.3		26.8		  5.0		32.8	

20 ton/ac	  	10.9		24.4	 	15.4		39.8	

Comm. Fert.	 	11.0		31.9	  	  5.3		37.3			  														

Lsd @ 5%	  	  0.7	      	 n.s	     	 7.4		 	 n.s			









Table 87.   1996 Total Applied Water Through The Drip Irrigation System

Rumble and Sons, Salida, CA



�Corn�Watermelon�Tomatoes��Month�Inches/ac�Gal./ac�Inches/ac�Gal./ac�Inches/ac�Gal./ac����������May�0.482�  1306.1�0.614�16909.3�0.309� 8384.0��June�0.895�24307.3�1.140�30992.2�0.573�15570.3��July�1.37�37207.8�1.750�47510.1�0.879�23868.7��August�---�--�0.322�  8741.4�0.168�4391.6����������Total�2.747�62821.2�3.826�104153.0�1.929�52214.6�� 







��Appendix D. -- Market Assessments



STANISLAUS COUNTY

COMPOST DEMONSTRATION PROJECT

THIRD MARKET ASSESSMENT

MARCH 1996



This is a report on an assessment of the market for compost in Stanislaus County.  During late March 1996 staff of the Environmental Resources Department used a California Integrated Waste Management Board publication titled Compost and Mulch Sources, March 1996, as a reference for the assessment.  Staff arbitrarily chose twenty-nine of the listed facilities as being within hauling distance of Stanislaus County; those facilities are listed at Table 1.  Each of those facilities was contacted by phone.  Staff asked a representative of each to participate in a phone survey.  Each participant was asked the same questions.  The survey form/questionnaire is shown in Table 2.



Of the twenty-nine facilities, twelve market compost in Stanislaus County.  Respondents reported that 36,550 tons and 1,100 cubic yards of compost were marketed in the county.  Of that total, approximately 15,550 tons, and 1,100 cubic yards, of compost were said to be marketed to agriculture, and another 21,000 tons were described as being provided to agricultural, commercial, residential and other markets.  These results are summarized in Table 3.



h:\...\mkt3.wpd�TABLE 1

MARCH 1996 COMPOST MARKET ASSESSMENT

COMPANIES CONTACTED



�Gilton Solid Waste Management, Inc.

Grover Environmental Products

Valley By-Products, Inc.

Sonoma Compost

Guadalupe Landfill

City of Palo Alto

Kellogg Supply Inc

City of Bakersfield--Mt. Vernon Recycling Facility

Smart Soil Products

American Soil Products

San Joaquin Compost

City of Folsom--Solid Waste/Recycling Division

New Era Farm Service

Organic Materials

Zanker Road Resource Management

Cold Creek Compost, Inc.

Foster Farms

BFI Organics--Newby Island Composting Facility

American Soil Products--Marin County

Weaver Industries

Napa Garbage Service

Wood Recovery Systems

Cal Waste Removal Systems

City of Sacramento--Solid Waste Division

Living Soils

Tillo Sludge Composting





Compost.496�TABLE 2



STANISLAUS COUNTY COMPOST DEMONSTRATION PROJECT��MARKET ASSESSMENT TELEPHONE SURVEY��Date:��Company:��Person contacted:�Phone number:��Compost marketed in Stanislaus County?��Approximate amount (in tons or cubic yards) brought to Stanislaus county per year?��Market for compost:����Agriculture?���Commercial?���Residential?���Other?��Comments:������������H:\WPWIN60\WPLETTER\APPEND.WPD�Survey by:���TABLE 3



MARCH 1996 COMPOST MARKET ASSESSMENT���1.  Number companies surveyed:�29���2.  Number of companies contacted that market compost in Stanislaus county:�12���3.  Amount

Marketed

In Stanislaus

County:�

Tons:     35,550��������Cubic yards:     1,100�������4.  Markets:�Agriculture:     15,55O tons and 1,100 cubic yards����Commercial:����Residential:����Other:     1,000 tons ����Note: in addition to the above, 20,000 tons were reported used in “agriculture, commercial and residential markets”���



h:\wpletter\mkttbl�Appendix E

Stanislaus County Compost Demonstration Project 

Demonstration Project's Possible Impact On Local Agricultural Sales of Compost

(By Mark Grover, President, Grover Landscape Services, Inc.)



�Local Agricultural Sales of Compost



The Stanislaus County compost demonstration project has contributed significantly to building a base for future compost sales.  Overall, the greatest impact of the Project was the recognition and awareness that was increased due to the State of California and the University of California Cooperative Extension Service participation.  This, coupled with help from the other participants (i.e., Stanislaus County and the City of Modesto), has added a scientific and non-biased image to the project that has been impressive.



The Project has demonstrated that compost not only can be used to improve soils, but it is of economic benefit to the agricultural community as well.  The project has also demonstrated that compost of itself is not the only answer but a systems approach will produce optimum results.



To this end, Grover Environmental Products has already departed from just selling compost to working with farmers through soil testing and consultation to design programs that will produce optimum results at a viable cost for individual farmers.



The three year time span of the Project has also been valuable during a period of exploding awareness of the value of compost in a new industry.  The industry has been evolving so rapidly that information that was innovative at the beginning of the project has, in three years’ time, become obsolete.  This has led to continuing growth in techniques and equipment, resulting in a more efficient method of producing quality products.



It is too soon to tell exactly how our company will benefit from all of this.  It is our hope that we can build awareness in the agricultural community that the higher quality composts are worth more in soil enhancement.  There are unfortunately many products of various qualities on the market, some of which can even be detrimental.  The focus now needs to be on testing and analysis of the products for sale and demonstrating positive results in the field.



Because of other ongoing efforts to build markets, it is difficult to give specific numbers that are directly attributed to the grant project.  We can say, however, that when we started the grant project there were no sales going into agriculture but in 1996 we are projecting 2,450 tons to agriculture markets of high quality compost.  We are projecting sales from the yard to the landscape and nursery industries of 10,000 cubic yards.  We expect sales to increase in 1997 by 25-35%.



Specific recommendations for increasing compost sales to farmers and nurserymen are as follows:



1.  Develop a composting system that can deal with the quality issues of:

	a.  plastic and other contaminates;

	b.  testing of the compost throughout the production cycle;

	c.  measuring the finished product for nutrients and biological life.

�2.  Establish a continuing education program to build awareness of value.



3.  Demonstrate that it is working on other farms or nurseries.



4.  Follow up with service and education to these users.



5.  Modify methods and systems to improve quality and reduce costs.



6.  Continue to repeat steps 1-5 while experimenting with different mixes and inoculates to custom blend the products to meet the various markets.



H:\WPWIN60\WPLETTER\APPEND.WPD





�PAGE  �ii�










