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Executive Summary
The use of composted green material, prepared mostly from home garden debris, was applied in a commercial Elegant Lady peach orchard over a four-year period.  This composted garden debris was compared to other standard fertilizer materials used by commercial tree fruit growers in their normal fertilization practices.  The materials compared in this demonstration and research trial included ammonium nitrate, steer manure, composted steer manure, pelletized chicken manure, and composted green material made from home yard debris.  All of these materials were applied with commercial equipment at a rate of 100 pounds of actual nitrogen per acre.  Two additional treatments were applied at a rate of 300 pounds of actual nitrogen per acre for evaluation of nitrate leaching potential.  These two additional treatments consisted of ammonium nitrate and steer manure.  All of these materials were compared to unfertilized control trees in a randomized complete block experimental design, with four replications of 49 trees per treatment plot.

Data collection over the duration of this demonstration showed that composted green material has value to commercial tree fruit growers and compares favorably to the other historically used fertilizers in the cultivation of stone fruits.  When green material compost was applied at the same rate of nitrogen as the other standard materials, it adequately maintained the recommended nutrition levels of the trees

for the 13 separate macro- and micro-elements evaluated.  Fruit yields, fruit size, fruit quality, and postharvest parameters were not different among the treatments where the different fertilizer materials were applied.  Evaluation of disease and insect problem potentials were also evaluated.  No increase in either disease or insect damage were noted where the green material was used.  In one year, there was evidence that brown rot disease was significantly reduced where the green material compost was used; however, the disease levels the following two years were so low that further validation of this observation was not possible.

The green material compost was subjected to a complete California Department of Food and Agriculture Multiresidue Pesticide Screen.  This critical screening found no residues of organophosphates, organochlorides, or carbamates.  No pathogens or viable weed seeds were detected. 

A consumer taste test was performed on fruit grown with green material compost, manure, and ammonium nitrate.  Consumers could not detect any differences among the treatments as far as sweetness, color, or aroma were concerned; however, they did find peaches grown with commercial fertilizer (ammonium nitrate) to be less mushy than the peaches grown with natural fertilizers, either manure or green material compost.  This finding was consistent with the analytical results performed on the fruit in the laboratory.
Introduction 

California’s agriculture is world renown. Tree crops are among the state’s most valuable commodities. California currently raises tree fruit on approximately 1.3 million acres. These trees are generally grown on the better quality soils and require in season irrigation and supplemental nutrition for continued healthy growth and production.   It has long been recognized that superb production and fruit quality is dependent upon many factors including variety, soil type, water quality, and cultural practices which include the addition of nutrients through supplemental fertilization.  Tree fruit growers have had access to many sources of natural and synthetic fertilizers since the end of World War II.  Newest among these is the availability of compost made from urban yard and other organic debris.  This organic matter debris, often referred to as green material, has historically been taken to landfills where it has been buried.  Recently, this green waste has been diverted away from the land fills and has been composted and made available as a soil amendment which contains organic matter as well as many nutrients necessary for plant growth.  Commercial agriculture, including tree fruit growers, have not had experience with these new composted green material products.  In order to demonstrate the value of these products, a cooperative team consisting of University of California researchers, private industry, and a commercial tree fruit grower joined forces to critically compare green material compost to standard fertilizer materials used in commercial peach production.  The cooperators in this project include:

Harry L. Andris, Farm Advisor

University of California Cooperative Extension

1720 S. Maple Avenue

Fresno, California 93702

Phone (209) 456-7557

Dr. R. Scott Johnson, Extension Pomologist

University of California Cooperative Extension

Kearney Ag Center

9240 S. Riverbend Avenue 

Parlier, California 93648

Phone (209) 646-6547

Dr. Kent M. Daane, Assistant Specialist

Division of Biological Control, U. C. Berkeley

Kearney Ag Center 

9240 S. Riverbend Avenue 

Parlier, California 93648

Phone (209) 646-6522

Dr. Themis Michailides, Plant Pathologist, 


U. C. Davis

Kearney Ag Center 

9240 S. Riverbend Avenue 

Parlier, California 93648

Phone (209) 646-6546

Dr. Carlos H. Crisosto, Postharvest Physiologist, U. C. Davis

Kearney Ag Center 

9240 S. Riverbend Avenue 

Parlier, California 93648

Phone (209) 646-6586

Dr. Tim Prather, Weed IPM Specialist

University of California Cooperative Extension

Kearney Ag Center 

9240 S. Riverbend Avenue 

Parlier, California 93648

Phone (209) 646-6534

Wawona Orchards

Earl Smittcamp, Eric Gaarde, Ray Henriquez, Jeff Waters

8100 N. Minnewawa

Clovis, California 93611

Phone (209) 299-2901

Browning Ferris Industries (BFI)

Tim Hester

Rice Road Transfer Station & Recyclery

10463 N. Rice Road

Fresno, California 93720

Phone (209) 434-9211

Community Recycling & Resource Recovery, Inc.

Tom Fry, Dennis Judd

7261 E. Bear Mountain Blvd.

P. O. Box 716

Lamont, California 93241-0716

Phone (209) 845-0700

City of Sanger

Disposal/Recycling/Compost Foreman

Eddie Villagomez

1700 Seventh Street

Sanger, California 93657-2898

Phone (209) 875-6513

Harris Feeding Company

Fresno - Coalinga Hwy. & Interstate 5

Coalinga, California  93210

Phone (209) 884-2435

Mid State Laboratory Inc.

9410 West Placer

Visalia, California 93291

Phone (209) 651-9044

Dellavalle Laboratory Inc.

1910 W. McKinley Avenue

Fresno, California 93628

Phone (209) 233-6129

Division of Agriculture and Natural Resources Analytical Laboratory

LAWR - Hoagland Annex

UC Davis Campus 

Davis, California 95616-8627

FAX (916) 752-1552

Materials and Methods
In the fall of 1992, a 12-acre Elegant Lady peach orchard was selected for this replicated study.  This 15-year-old orchard, located in the Clovis area of Fresno County, California, was farmed for fresh market peach production.  Each experimental plot consisted of approximately one-quarter acre (seven rows wide and seven trees deep per row).  The treatments were all based on the same amount of nitrogen per acre.  Six treatments received 100 pounds of nitrogen per acre from the source material.  Two additional treatments received 300 pounds of nitrogen per acre.  These were compared to an unfertilized control.  The treatments included:

1.
Unfertilized Control

2.
100 lbs. N/ac. Pelletized Chicken Manure

3.
100 lbs. N/ac. Steer Manure Compost

4.
100 lbs. N/ac. Green Waste Compost

5.
300 lbs. N/ac. Ammonium Nitrate

6.
100 lbs. N/ac. Ammonium Nitrate

7.
300 lbs. N/ac. Steer Manure

8.
100 lbs. N/ac. Steer Manure 

All treatments, with the exception of the ammonium nitrate treatments, were applied in the fall of the year (September).  The ammonium nitrate treatments were applied in split applications with one-half applied in April and the second one-half applied in September.  The materials were delivered to the site in advance of application.  They were analyzed for their nitrogen content and then the appropriate amount of material was loaded into the commercial spreading equipment and applied in the furrow area of each respective treatment plot.  Loading the appropriate weight of materials into the spreading equipment was 

accomplished through the use of a front-end loader and digital electronic scale pads (Intercomp Wheel Loader Model PT300) placed under the tongue and the spreader equipment wheels.  Once the materials were applied, they were disked into the soil and water was applied within 24 hours of application.

Four uniform trees near the center of each plot were selected for data collection.  These trees were surrounded by buffer rows or trees with the same fertilizer treatment.  Data taken from these four trees per plot included:  the number of fruit per tree, yield per tree, weight per fruit, percent red color on the surface of the fruit, soluble solids (degree brix) content of the fruit, fruit firmness, acidity (percent malic acid), pH, percent mealy fruit, percent of fruit with internal browning, percent bleeding of red pigment into the yellow flesh, tree trunk circumferences, leaf nutrient levels (taken multiple times during the season), soil nitrate levels to ten feet in one-foot  increments,  insect identification and damage evaluation, disease incidence, soil moisture content, and leaf water potentials.

Soil moisture content and leaf water potentials were monitored throughout the growing season.  Soil moisture was monitored with four gypsum blocks per plot placed in the berm and in the furrow areas at depths of 18 and 36 inches.  Leaf water potentials were monitored throughout the growing season with a (plant moisture stressmeter, PMS Instrument Company) leaf water potential meter.
Standard insecticide and fungicide treatments were applied by the grower, based on the recommendations of his pest control advisor.
Findings
Tree fruit growers must be concerned about the fertilizers they use.  There are two major issues that growers must be concerned with.  The first is that of sustainability of their crop with the products used in its production, and the second is the potential for pollution of the environment.  Based on four years of application of green material compost and in comparing its use to the other standard commercial fertilizers used, it appears that this is an acceptable material for maintaining tree growth, crop production, and fruit quality with little potential for the leaching of nitrate ions into our groundwater supply at the rates used in this study.  The 1996 data is not included in this report because of a problem created by the new farm manager.

Table 1 presents leaf nitrogen levels at various times during the season from 1992 to 1995.  Leaf tissue analysis from the unfertilized control indicates that the nitrogen levels are slowly being reduced near the deficient level over time.  It also shows that the ammonium nitrate treatments of 100 or 300 pounds of nitrogen per acre produce significantly higher leaf nitrogen levels than all of the other treatments.  In 1995, the 300 pound rate of ammonium nitrate gave a leaf nitrogen level of 3.21% which is excessive and, if continued, could lead to future detrimental effects in production and fruit quality (understand that this rate was purposely high to follow nitrate leaching).  In contrast, the 300 pounds of nitrogen supplied through the high rate of manure was much more slowly released, producing leaf nitrogen levels of only 2.68%.  It is interesting that the 100 pounds of nitrogen applied from green material compost, steer manure, composted steer manure, or pelletized chicken manure all performed equally at supplying the required amount of nitrogen to sustain the trees within the optimum range of 2.6-3.0% nitrogen.  There was no significant difference among these treatments.

When evaluating the amount of nitrogen found in the fruit from these treatments, it was determined that by 1995 the percent of nitrogen in the fruit was significantly higher where either the 300 or the 100 pound rates of nitrogen were supplied with ammonium nitrate.  There was no significant difference in the fruit nitrogen content among any of the other treatments in 1995.  This data is shown in Table 2.  This table also shows that there were no significant differences in the percent of potassium or calcium in years 1994 or 1995.  High rates of nitrogen in fruit may impact fruit color, insect damage, and disease incidence.

It is well recognized that the addition of organic matter may reduce the levels of manganese in the soil.  Optimum levels of manganese for peach or nectarine production are levels in excess of 20 ppm in leaf tissue.  Leaf sampling from 1992 to 1996 shows that manganese levels over time remained in the acceptable range with all treatments.  The treatment with the least amount of manganese was where 300 pounds of nitrogen was applied in manure, but even this exorbitant rate of manure maintained the manganese levels within the optimum range.  Chloride levels are also of concern to growers, since in high concentrations this ion can be toxic to plant tissues.  All treatments, even the 300 pounds of nitrogen added from steer manure, maintained chloride levels well below the toxic level.  This data is shown in Table 3.

Leaf potassium and magnesium levels are presented in Table 4 for the years 1992 to 1996.  This data indicates that green material compost, as well as all of the other treatments, maintained the percent potassium and magnesium levels in leaf tissue at an optimum level.

Soil nitrate levels were taken over the course of this trial.  Some samples were taken to a depth of ten feet; however, changes in nitrate levels below five feet are not reported here.  Soil nitrate levels in the upper six inches and at one-foot increments to a depth of five feet at different times of the year and for different years from January 1994 to July 1995 are given in Table 5.  This data shows the solubility of the ammonium nitrate and the nitrogen from the pelletized chicken manure through its movement through the soil profile.  The high rate of ammonium nitrate (300 lbs. N/ac.) produced the highest levels of nitrate ion at each depth. 

After three years of treatments, the data for 1995 showed that the eight treatments did not produce any significant differences in the average number of fruit per tree, Table 6.  Table 7 shows the average yield per tree for 1995.  This table shows that there is no significant difference in the yield per tree among the eight treatments.  The adjusted fruit size in 1995 showed no significant difference in the weight per fruit. This data is displayed in Table 8.

Postharvest evaluations were performed on the fruit harvested in 1995.  These tests showed no significant differences among the eight treatments in the percent red color on the surface of the fruit, the firmness of the fruit, the soluble solid (degree brix) content of the fruit, the pH, or acidity (% malic acid) of the fruit, Table 9.  This fruit was also evaluated at the time of harvest and after two weeks, four weeks, and six weeks in cold storage.  This data is presented in Table 10 and shows no differences among the five treatments.  Table 11 shows no significant differences in percent mealy fruit, percent internal browning, or in the percent bleeding of color into the flesh among any of the treatments.

In 1993 a casual observation was made which indicated that there was a slight reduction in brown rot disease in fruit that was held in storage in the green material compost treatment.  This led to a serious effort to determine if this was indeed factual in subsequent seasons.  In 1994 the fruit was carefully harvested and evaluated for the incidence of brown rot disease among the various treatments.  During this evaluation it was shown that there was a significant difference in brown rot that developed in the treatment where green material compost was used.  After careful study it was determined that there was an inverse relationship between the number of yeast spores on the surface of the fruit and the amount of brown rot that developed.  The more yeast found on the surface of the fruit the less brown rot the fruit developed. This is shown in figures A, B, and C.  This yeast, Aureobasidium pullulans, appears to have an effect on brown rot development but its mode of activity is not completely understood at this time.  Further testing in 1995 and 1996 could not verify the 1994 results because the brown rot levels were extremely low in these years.  Further testing in high brown rot years is needed to verify the 1994 findings.

A consumer preference survey was conducted by the Food Marketing & Economics Group of Sacramento, California.  This professional testing service had consumers, who were shopping in a large Sacramento grocery store, evaluate the fruit which had been fertilized with green material compost, ammonium nitrate, and the manure treatments.  There were no significant differences determined in sweetness among the treatments nor were there differences determined among the fruit which had experienced short-term storage.  The consumers were able to detect a difference in texture.  These differences were significant.  The proportion of the respondents rating the texture “just right’ ranged from 67 percent for both the green material compost and the commercially fertilized (ammonium nitrate) treatment to 70 percent for the steer manure fertilized treatment.  Only 14 percent rated the commercially fertilized treatment (ammonium nitrate) too mushy, as compared to 19 percent for the green material compost and manure treatments. The content of this survey is presented in the Appendix A.

Conclusions
Based on the results of comparing the use of green material compost to traditional orchard fertilizers, there is every reason to recommend it as an alternative to materials currently used by tree fruit growers.  There is ample evidence to demonstrate that mature and stable green material compost is free of weed seed, pathogens, and other unwanted debris.  Its nutritional content will support the nutritional needs of an orchard if applied at the normal rate of nitrogen for that commodity.  In the case of this peach study, an equivalent of 100 pounds of nitrogen per acre was applied for each of the materials tested.

Fruit quality, yield per acre, fruit size, and storage characteristics of fruit fertilized with green material compost compare favorably with ammonium nitrate, manure, composted manure, and pelletized chicken manure.  The leaching potential for the nitrate ion would appear to be lower with these organic materials when compared to readily soluble materials such as ammonium nitrate.

Consumer preference tests have indicated that consumers would prefer to purchase a product fertilized with natural materials, such as green material compost, rather than with synthetic fertilizer materials such as ammonium nitrate.
Recommendations

The commercial orchard used in this demonstration is typical of most peach orchards in the Fresno County area.  This multi-year of study, comparing composted green material with other commercially available materials such as steer manure, ammonium nitrate, pelletized chicken manure, and composted steer manure has demonstrated that composted green material is capable of supporting the tree nutrition and fruit quality comparable to all other materials tested.  Continued use of composted green material should prove beneficial to the tree fruit industry and is recommended as one of the alternatives available for commercial production of tree crops in California. 

Table 1.

Percent Leaf Nitrogen, 1992-95

Elegant Lady Peach

6/92
6/28/93
5/6/94
6/2/94
6/29/94

1.
Unfertilized Control
2.93
2.75b
3.38b
2.96d
2.83c

2.
Pellitized Chicken Manure (100# N)
2.80
2.61b
3.41b
3.17bc
2.95bc

3.
Manure Compost (100# N)
2.98
2.70b
3.40b
3.21b
3.14b

4.
Green Material Compost (100# N)
2.89
2.75b
3.39b
3.00cd
2.93bc

5.
Ammonium Nitrate (300# N)
3.03
3.24a
3.99a
3.61a
3.41a

6.
Ammonium Nitrate (100# N)
2.96
2.87b
3.52b
3.46a
3.18b

7.
Steer Manure (300# N)
2.98
2.64b
3.40b
3.25b
3.11b

8.
Steer Manure (100# N)
2.92
2.61b
3.49b
3.16bc
3.02bc

Significance Level
NS
.005
.0005
.0001
.001


8/19/94
4/12/95
5/30/95
7/18/95

1.
Unfertilized Control
2.40c
3.55
2.82b
2.47c

2.
Pellitized Chicken Manure (100# N)
2.76ab
3.55
2.87b
2.69b

3.
Manure Compost (100# N)
2.84ab
3.58
2.95b
2.70b

4.
Green Material Compost (100# N)
2.68abc
3.45
2.83b
2.69b

5.
Ammonium Nitrate (300# N)
2.85ab
3.61
3.52a
3.21a

6.
Ammonium Nitrate (100# N)
2.91a
3.64
3.34a
3.06a

7.
Steer Manure (300# N)
2.57abc
3.74
2.96b
2.68b

8.
Steer Manure (100# N)
2.53bc
3.56
2.86b
2.52bc

Significance Level
0.3
NS
.0001
.0001

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 2.

Amount of Nitrogen (N), Potassium (K), and Calcium (Ca)

Found in Harvested Fruit, 1994-95
	
	N (%)
	K (%)
	Ca (%)

	
	
	94
	95
	94
	95
	94
	95

	1.
Unfertilized Control
	
	.82b
	.73d
	1.47
	1.41
	.04
	.05

	2.
Pelletized Chicken

      Manure (100# N) 
	
	.95b
	.83cd
	1.47
	1.43
	.04
	.05

	3.
Manure Compost

      (100# N)
	
	.95b
	.98bc
	1.45
	1.46
	.04
	.06

	4.
Green Material 

      Compost (100# N) 
	
	.90b
	.85cd
	1.51
	1.43
	.04
	.04

	5.
Ammonium Nitrate 

      (300# N)
	
	1.27a
	1.33a
	1.44
	1.40
	.05
	.05

	6.
Ammonium Nitrate 

      (100# N)
	
	.96b
	1.11b
	1.50
	1.46
	.05
	.05

	7.
Steer Manure 

      (300# N)
	
	.86b
	.86cd
	1.56
	1.45
	.04
	.05

	8.
Steer Manure (100# N)
	
	.79b
	.74d
	1.53
	1.43
	.05
	.05

	
	
	.003
	.0001
	NS
	NS
	NS
	NS


Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 3.

Leaf Manganese (Mn) and Chloride (Cl) Levels, 1992-96

Elegant Lady Peach


Mn (ppm)



    92  
  93  
  94  
  95  
  96  


1.
Unfertilized Control
79
63
b
55
b
57
bc
53
bc

2.
Pelletized Chicken Manure (100# N)
120
73
b
52
b
55
bcd
64
bc

3.
Manure Compost (100# N)
108
57
b
42
b
41
cd
36
c

4.
Green Material Compost (100# N)
116
63
b
46
b
46
cd
40
c

5.
Ammonium Nitrate (300# N)
109
107
a
133
a
143
a
177
a

6.
Ammonium Nitrate (100# N)
96
72
b
54
b
69
b
81
b

7.
Steer Manure (300# N)
113
60
b
40
b
39
d
29
c

8.
Steer Manure (100# N)
93
60
b
49
b
48
cd
39
c


Significance level
NS
.007
.0001
.0001
.0001



Cl (%)



     92  
  93  
  94  
  95  
  96  


1.
Unfertilized Control
.06
bc
.05
.08
b
.02
.04
b

2.
Pelletized Chicken Manure (100# N) 
.07
bc
.06
.08
b
.03
.05
b

3.
Manure Compost (100# N) 
.06
bc
.05
.09
b
.03
.06
ab

4.
Green Material Compost (100# N) 
.07
bc
.05
.08
b
.03
.05
b

5.
Ammonium Nitrate (300# N) 
.06
bc
.05
.08
b
.02
.05
b

6.
Ammonium Nitrate (100# N)
.09
c
.05
.08
b
.03
.05
b

7.
Steer Manure (300# N)
.07
bc
.06
.14
a
.04
.07
a

8.
Steer Manure (100# N)
.04
ab
.04
.10
b
.03
.05
b


Significance level
.05
NS
.0004
NS
.04

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 4.

Percent Leaf Potassium (K) and Magnesium (Ng), 1992-96

Elegant Lady Peach


K (%)



  92  
  93  
  94  
  95  
  96  


1.
Unfertilized Control
2.22
2.28c
2.91abc
2.91abc
2.49bc

2.
Pelletized Chicken Manure (100# N)
2.41
2.51bc
3.01ab
2.97abc
2.74b

3.
Manure Compost (100# N)
2.17
2.28c
2.69bc
2.74bc
2.57bc

4.
Green Material Compost (100# N)
2.30
2.50bc
2.96ab
2.86abc
2.54bc

5.
Ammonium Nitrate (300# N)
2.33
2.35c
2.53c
2.50c
2.24c

6.
Ammonium Nitrate (100# N)
2.37
2.47bc
2.78bc
2.56bc
2.29c

7.
Steer Manure (300# N)
2.44
2.90a
3.31a
3.41a
3.24a

8.
Steer Manure (100# N)
2.53
2.73ab
3.04ab
3.08ab
2.87ab


Significance level
NS
.003
.01
.03
.0009



Mg (%)



    92  
  93  
 94  
  95  
  96  


1.
Unfertilized Control
.80
.67
.65
.69a
.61a

2.
Pelletized Chicken Manure (100# N) 
.83
.71
.62
.69a
.59ab

3.
Manure Compost (100# N) 
.76
.69
.61
.68a
.57ab

4.
Green Material Compost (100# N) 
.78
.72
.66
.71a
.59ab

5.
Ammonium Nitrate (300# N) 
.79
.69
.62
.67a
.59a

6.
Ammonium Nitrate (100# N)
.83
.72
.62
.60b
.60a

7.
Steer Manure (300# N)
.75
.65
.60
.60b
.54b

8.
Steer Manure (100# N)
.83
.68
.64
.61b
.62a


Significance level
NS
NS
NS
.0002
.04

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 5.
Soil Nitrate Levels at Different Depths - 1994-96
	Date
	Depth/

Trt.
	Unfert.

 Control
	Chicken

Manure

Pellets

100 lb N
	Manure

Com-

post

100 lb N
	Green

Material

100 lb N
	Ammon

Nitrate

300 lb N
	Ammon

Nitrate

100 lb N
	Manure

300 lb N
	Manure

100 lb N
	Signifi-

cance

	
	.5'
	6.0b
	9.8b
	9.5b
	9.5b
	30.8a
	---
	7.5b
	6.5b
	.008

	
	1'
	4.0b
	6.5ab
	3.3b
	5.5ab
	8.5a
	---
	3.5b
	4.5b
	NS(.06)

	1/94
	1.5'
	3.3b
	3.3b
	2.3b
	2.3b
	8.3a
	---
	3.0b
	3.8b
	.03

	
	2'
	2.5
	3.3
	2.3
	2.5
	4.0
	---
	2.5
	4.0
	NS

	
	2.5'
	2.0
	3.5
	1.8
	2.3
	3.0
	---
	3.5 
	3.3
	NS

	
	3'
	2.0bc
	2.0bc
	1.0c
	2.8ab
	3.8a
	---
	3.0ab
	3.5a
	.006

	
	.5'
	7.6
	5.4
	6.3
	6.3
	23.4
	8.3
	22.6
	12.6
	NS

	
	1'
	33.1
	4.6
	2.7
	3.5
	11.1
	3.1
	14.5
	34.7
	NS

	7/94
	1.5'
	6.2
	4.5
	28.9
	4.8
	11.8
	9.4
	11.1
	12.1
	NS

	
	2'
	3.6b
	4.4b
	4.6b
	4.2b
	11.1a
	4.4b
	7.5ab
	3.9b
	NS(.06)

	
	2.5'
	4.3
	4.3
	3.8
	2.6
	10.5
	4.3
	9.2
	6.2
	NS

	
	3.0'
	5.0
	3.0
	23.4
	2.9
	11.0
	3.5
	3.8
	4.1
	NS

	
	1'
	3.4
	14.6
	3.8
	7.4
	13.5
	5.2
	6.4
	4.2
	NS

	
	2'
	2.8
	6.1
	3.6
	3.2
	7.9
	2.1
	2.6
	2.0
	NS

	
	3'
	2.2
	2.4
	2.6
	2.3
	22.2
	2.9
	2.5
	2.4
	NS

	
	4'
	2.6
	3.1
	3.0
	2.2
	5.3
	2.5
	2.1
	2.6
	NS

	9/94
	5'
	2.0
	2.6
	2.7
	2.3
	5.4
	2.6
	2.6
	2.1
	NS

	
	6'
	2.2
	2.7
	3.3
	3.3
	6.5
	2.8
	3.1
	3.0
	NS

	
	7'
	2.7bc
	3.5ab
	3.4ab
	3.1abc
	4.0a
	2.1c
	2.6bc
	2.2c
	.005

	
	8'
	2.0
	2.1
	2.7
	1.9
	7.0
	2.0
	2.6
	2.0
	NS

	
	9'
	1.8
	2.0
	2.9
	1.8
	15.9
	2.4
	3.0
	3.4
	NS

	
	10'
	2.1
	2.4
	3.2
	2.3
	7.2
	2.4
	6.2
	5.3
	NS

	
	.5'
	2.9b
	3.7b
	3.1b
	2.9b
	3.6b
	8.6a
	2.8b
	3.0b
	NS(.08)

	
	1'
	2.8
	6.2
	3.5
	3.1
	7.7
	13.4
	3.7
	3.7
	NS

	11/94
	2'
	3.1
	8.0
	3.0
	3.8
	9.0
	3.6
	3.1
	3.3
	NS

	
	3'
	3.3
	5.7
	3.5
	3.4
	4.9
	3.9
	3.2
	3.5
	NS


Table 5 (Cont.).
Soil Nitrate Levels at Different Depths - 1994-96
	Date
	Depth/

Trt.
	Unfert.

 Control
	Chicken

Manure

Pellets

100 lb N
	Manure

Com-

post

100 lb N
	Green

Material

100 lb N
	Ammon

Nitrate

300 lb N
	Ammon

Nitrate

100 lb N
	Manure

300 lb N
	Manure

100 lb N
	Signifi-

cance

	
	.5'
	3.0 c
	3.5 bc
	4.3ab
	3.6abc
	4.6a
	4.6a
	4.2ab
	4.2ab
	.02

	
	1'
	3.2
	3.7
	3.7
	3.1
	3.6
	3.5
	3.6
	3.1
	NS

	2/95
	2'
	3.0
	4.3
	3.3
	3.2
	3.3
	3.1
	2.6
	2.9
	NS

	
	3'
	2.4
	2.8
	2.7
	2.7
	5.4
	4.3
	3.2
	2.8
	NS

	
	4'
	3.0
	3.1
	3.5
	3.8
	10.4
	4.2
	3.5
	3.3
	NS

	
	5'
	3.4
	3.9
	3.4
	3.7
	9.1
	4.5
	3.7
	3.9
	NS

	
	.5'
	 .7d
	1.3bc
	1.4bc
	1.7ab
	2.1a
	1.5abc
	1.7ab
	1.1cd
	.001

	
	1'
	1.1
	1.6
	1.1
	1.0
	1.4
	1.3
	1.5
	 .9
	NS

	4/95
	2'
	 .8
	1.4
	1.0
	 .9
	2.0
	 .9
	 .8
	 .6
	NS

	
	3'
	 .4b 
	 .6b
	 .8b
	 .8b
	1.9a
	1.2b
	 .8b
	 .8b
	.01

	
	4'
	 .7
	 .9
	 .9
	1.2
	2.9
	1.4
	 .9
	 .9
	NS (.09)

	
	5'
	 .5b
	 .8b
	 .6b
	 .6b
	7.8a
	1.1b
	 .6b
	 .7b
	.02

	
	.5'
	 .5b
	 .7b
	 .8b
	 .9b
	26.9a
	7.1b
	1.1b
	 .6b
	.0001

	
	1'
	 .6b
	 .8b
	 .5b
	 .7b
	38.7a
	8.5b
	 .8b
	 .4b
	.0001

	6/95
	2'
	 .4b
	2.2b
	 .5b
	 .6b
	14.9a
	1.4b
	 .5b
	 .4b
	.0001

	
	3'
	 .3b
	 .6b
	 .4b
	 .3b
	7.2a
	1.3b
	 .9b
	 .4b
	.001

	
	4'
	 .8
	 .7
	 .6
	 .5
	9.1
	1.0
	 .4
	 .2
	NS

	
	5'
	 .3
	 .4
	 .4
	 .4
	5.2
	1.1
	 .6
	 .7
	NS

	
	.5'
	 .3b
	 .6b
	 .5b
	 .6b
	15.8a
	3.4b
	1.0b
	 .6b
	.02

	
	1'
	 .2b
	 .5b
	 .3b
	 .6b
	17.2a
	3.9b
	 .5b
	 .3b
	NS(.07)

	7/95
	2'
	 .3b
	1.5b
	 .4b
	 .5b
	11.7a
	1.4b
	 .4b
	 .2b
	.01

	
	3'
	 .2b
	 .6b
	 .3b
	 .4b
	4.1a
	 .9b
	 .4b
	 .3b
	.03

	
	4'
	 .2b
	 .3b
	 .3b
	 .5b
	8.2a
	2.1b
	 .2b
	 .4b
	NS(.10)

	
	5'
	 .2
	 .2
	 .6
	 .7
	11.7
	4.0
	 .1
	 .3
	NS

	
	.5'
	.9c
	17.1bc
	1.4c
	1.3c
	37.9a
	29.5ab
	3.2c
	.9c
	.001

	
	1'
	.4b
	28.5b
	.9b
	.5b
	85.7a
	28.6b
	2.1b
	.4b
	.002

	1/96
	2'
	.2b
	15.5ab
	.6b
	.4b
	27.0a
	6.1b
	1.3b
	.1b
	.004

	
	3'
	.2
	5.0
	.6
	.6
	7.4
	.8
	.8
	.2
	NS

	
	4'
	.4
	.8
	.5
	.5
	13.6
	1.2
	7.9*
	.2
	NS

	
	5'
	.4
	.6
	.5
	.4
	14.9
	1.2
	.6
	.5
	NS


*One abnormally high value - probably a mistake. 

Table 6.

Average Number of Fruit Per Tree, Elegant Lady, 1995


Treatment
Number of Fruit

1.
Control
216 a

2.
Pelletized Chicken Manure (100# N/Ac)
255 a

3.
Composted Manure (100# N/Ac)
262 a

4.
Green Material Compost (100# N/Ac)
258 a

5.
Ammonium Nitrate (300# N/Ac)
271 a

6.
Ammonium Nitrate (100# N/Ac)
344 a

7.
Steer Manure (300# N/Ac)
272 a

8.
Steer Manure (100# N/Ac)
254 a

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 7.

Average Yield Per Tree, Elegant Lady, 1995



Weight


Treatment
Per Tree, (Kg)

1.
Control
42.9 a

2.
Pelletized Chicken Manure (100# N/Ac)
49.3 a

3.
Composted Manure (100# N/Ac)
47.0 a

4.
Green Material Compost (100# N/Ac)
49.5 a

5.
Ammonium Nitrate (300# N/Ac)
53.0 a

6.
Ammonium Nitrate (100# N/Ac)
60.4 a

7.
Steer Manure (300# N/Ac)
57.1 a

8.
Steer Manure (100# N/Ac)
52.0 a

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 8.

Adjusted Fruit Size, Elegant Lady, 1995



Weight


Treatment
Per Fruit, (grams)

1.
Control
200.0 a

2.
Pelletized Chicken Manure (100# N/Ac)
199.4 a

3.
Composted Manure (100# N/Ac)
193.8 a

4.
Green Material Compost (100# N/Ac)
200.6 a

5.
Ammonium Nitrate (300# N/Ac)
207.4 a

6.
Ammonium Nitrate (100# N/Ac)
187.0 a

7.
Steer Manure (300# N/Ac)
201.3 a

8.
Steer Manure (100# N/Ac)
196.9 a

Mean Separation by Duncan’s Multiple Range Test, LSD .05

Table 9.
Initial fruit quality characteristics of 'Eiegant Lady' peach, 1995.



Chicken
Composted
Green




Manure
Steer
Material
Ammonium


Unfertilized
Pellets
Manure
Compost
Nitrate

Treatment
Control
(100 lb N/Ac)
(100 lb N/Ac)
(100 lb N/Ac)
(300 lb N/Ac)

% Red Color
62
61
58
64
53

(visual)

Firmness (tbs.)
14.9
14.3
15.4
14.2
14.7

SSC (%)
12.6
12.1
12.6
12.3
11.9

pH
3.57
3.61
3.64
3.62
3.63

Acidity (% Malic
0.97
0.96
0.95
0.93
0.98

acid)


Ammo nium
Steer
Steer


Nitrate
Manure
Manure

Treatment
(100 lb N/Ac)
(300 lb N/Ac)
(300 lb N/Ac)
P-value
LSD

% Red Color
60
63
63
0.33
NS

(visual)

Firmness
15.1
14.5
14.2
0.49
NS

(tbs.)

SSC (%)
12.0
11.7
11.7
0.08
NS

pH
3.64 
3.65
3.63
0.08
NS

Acidity (% Malic 
0.96
0.91
0.94
0.26
NS

acid)

Table 10.
Postharvest fruit quality characteristics of 'Elegant Lady' peach, grown under different agricultural systems at harvest and after 2, 4, and  6 weeks of storage at 32° F, 1995.



Chicken
Composted
Green




Manure
Steer
Material
Ammonium


Unfertilized
Pellets
Manure
Compost
Nitrate

Treatment
Control
(100 lb N/Ac)
(100 lb N/Ac)
(100 lb N/Ac)
(300 lb N/Ac)

Firmess (lbs)

Initial
15.3
14.3
16.2
14.4
14.5

2 weeks
13.6
14.8
15.2
13.8
14.1

4 weeks
14.7
14.4
14.9
13.7
14.2

6 weeks
12.8
13.9
15.1
13.6
13.3

SSC (%)

Initial
12.5
12-6
12.5
11.9
12.5

2 weeks
12.9
12.5
13.2
12.9
11.9

4 weeks
13.8
14.1
13.9
13.8
12.1

6 weeks
13.6
12.5
14.1
12.7
11.9

pH

Initial
3.59
3.62
3.62
3.59
3.60

2 weeks
3.71
3.67
3.68
3.68
3.66

4 weeks
3.68
3.76
3.72
1.67
3.67

6 weeks
3.91
3.84
3.84
3.80
3.76

Acidity 

(% Malic Acid)

Initial
1.00
0.99
0.98
0.96
1.04

2 weeks
0.95
0.90
0.90
0.87
0.92

4 weeks
0.81
0.78
0.82
0.81
0.86

6 weeks
0.68
0.68
0.76
0.72
0.79

Table 10.
Postharvest fruit quality characteristics of 'Elegant Lady' peach, grown under different agricultural systems at harvest and after 2, 4, and  6 weeks of storage at 32° F, 1995 (Continued).


Ammonium


Nitrate
Steer Manure
Steer Manure



Treatment
(100 lb N/Ac)
(300 lb N/Ac)
(300 lb N/Ac)
P-value
LSD

Fimmess (lbs)

Initial
15.2
16.2
16.0
0.47
NS

2 weeks
14.0
13.9
13.8
0.63
NS

4 weeks
14.2
13.5
12.9
0.15
NS

6 weeks
12.1
11.8
12.5
0.90
NS

SSC (%)

Initial
12.5
12.4
11.7
0.78
NS

2 weeks
13.4
12.2
12.8
0.33
NS

4 weeks
13.9
1.2.9
13.3
0.13
NS

6 weeks
13.6
12.8
13.2
0.12
NS

pH

Initial
3.62
3.65
3.63
0.20
NS

2 weeks
3.66
3.66
3.66
0.14
NS

4 weeks
3.81
3.78
3.81
0.06
NS

6 weeks
3.84
3.83
3.84
0.37
NS

Acidity 

(% Malic Acid)

Initial
1.02
0.93
0.95
0.09
NS

2 weeks
0.93
0.91
0.90
0.61
NS

4 weeks
0.81
0.80
0.76
0.11
NS

6 weeks
0.70
0.71
0.69
0.36
NS

No significant differences were determined among any of the treatments for the parameters listed above.

Table 11.
Internal breakdown of 'Elegant Lady' peach stored at 32° F for one week plus two weeks at 41° F followed by two days at 68° F, 1995.



Chicken
Composed
Green



Manure
Steer
Material
Ammonium


Unfertilized
Pellets
Manure
Compost
Nitrate

Treatment
Control
(100 lb N/Ac)
(100 lb N/Ac)
(100 lb N/Ac)
(300 lb N/Ac)

Mealy fruit (%)
47.5
36.5
47.2
45.2
57.5

Browning (%)2
0
0
0
0
0

Bleeding
0
0
0
0
0


Ammonium
Steer
Steer




Nitrate
Manure
Manure



Treatment
(100 lb N/Ac)
(300 lb N/Ac)
(300 lb N/Ac)
P-value
LSD

Mealy fruit (%)
45.0
40.0
50.0
0.95
NS

Browning (%)2
0
0
0
---
NS

Bleeding
0
0
0
---
NS

2Fruit presenting more than 25 % of  flesh browning.







Appendix A

Appendix A

Consumer Response to Low Input Systems for Peaches Using Elegant Lady Cultivar

Introduction

Low input sustainable agriculture (LISA) is gaining increasing acceptance in the agricultural sector.  Many growers have found it to be both environmentally sound and economically viable.  Although consumers continue to be concerned about the safety of fresh produce, their exposure to produce grown using LISA systems has been limited.  Most of the unconventionally-grown produce being offered in the marketplace is organically grown.

In 1991, low input systems which included different fertilizer source treatments were established at the University of California’s Kearney Agricultural Center for comparison with a conventional system with two cultivars of peaches.  During previous years, these plots were harvested and evaluated for fruit quality using analytical measures.  In this study, consumers were also asked to evaluate the fruit.

The objectives of this research were to:  1) determine consumer response to peaches identified as grown using LISA systems; 2) assess consumer perceptions of the sweetness and texture of LISA-grown peaches; 3) continue the analytical measurement of fruit quality; and 4) determine effects of short-term storage on LISA-grown peaches.

Methodology
A.
Sampling Procedure

Instore peach testing was conducted during July and August, 1995 in Northern 

California with 297 consumers.  Individuals were approached at the produce sections of a major chain grocery store and asked to participate in the study if they met both of the following criteria:  1) they were the primary grocery shopper for their household; and 2) they purchased fresh peaches during the summer.

The demographic characteristics of the respondents are displayed in Table A.  The interviewers were provided with quotas to ensure that the composition of the respondents was representative of the area’s population with respect to ethnicity and age.  Demographic differences in peach preferences are reviewed in a separate report.

B.
Testing Process

The Elegant Lady cultivar was used for this test.  The test fruit was picked at least five days before testing, refrigerated and then ripened appropriately.  This test fruit had been subjected to three different fertilization treatments for the past four years--green material compost, steer manure and commercial fertilizers.

The questionnaire form used in this study is displayed in Appendix B.  Individuals who qualified for the study and who agreed to participate were first shown three whole peaches grown with different treatments; these peaches did not have any obvious visual blemishes.  They were asked to identify which one they would be most likely to buy.  After they made their initial selection, they were asked to rate each peach with respect to its skin color, hardness and aroma; these rating results are discussed in a separate report.  They were then shown cards indicating the fertilization treatment used, and asked which peach they would be most likely to buy.

After the whole peaches were removed, the participants were presented with three samples of sliced peaches grown with the different treatments and asked to taste and rate each sample with respect to its sweetness and texture.  They were then asked to identify the peach which they preferred the most.

Before each peach was sliced for tasting, its firmness level was measured and recorded.  Four samplings were obtained from each peach.  The remaining portion of each test peach was frozen and then thawed and tested for soluble solids content (SSC) and acidity (% malic acid).  The SSC/acidity ratio was also calculated.  The order in which the specific treatments was presented to consumers was rotated in order to eliminate the opportunity for order bias. 

In this report, the term “texture” refers to respondents’ assessment of the mouth feel of the peach slice.  “Firmness” relates to the quantitative measurement made with a firmness pressure meter.  All statistical tests were carried out using SAS (Statistical Analysis System) software.

Findings

A.
Consumer Response To LISA Labeling

The first objective was to assess consumer response to LISA labeling.  As indicated above, consumers were asked to identify the peach which they were most likely to buy.  After doing so and rating each peach without tasting it, the respondents were shown cards indicating the fertilization treatments used.  Regardless of the actual fertilization treatment, the cards for first and third peaches (Peaches A and C) stated “grown with natural fertilizers” while the card for the second peach (Peach B) stated “grown with conventional, synthetic fertilizers”.  They were then asked which peach they preferred to buy.  The responses to the two preference questions were compared to measure the effect of the LISA labeling.

Initially, 36% of the consumers selected Peach A, 28% selected Peach B and 36% selected Peach C.  The difference in viewing preferences among the three treatments is not significant at the 5% level.

The data indicates that the response to the LISA information was dramatic.  Among those who initially selected Peach B--the peach which was later identified as “grown with conventional, synthetic fertilizers”, 84% switched to one of the two peaches labeled as “grown with natural fertilizers” when they were shown the fertilization information.  None of the respondents who initially preferred a peach which was later identified as LISA-grown peach switched to the conventionally-grown peach.  The chi-squared statistic indicates that there were significant differences (at the 1% level) in the responses to the LISA-grown labeling.

Further analysis was conducted to determine if there were any demographic differences between respondents who preferred peaches labelled as LISA-grown and those who preferred the conventionally grown peaches.  These cross tabulations (Tables B-H) indicate that there were no significant differences (at the 5% level) between respondents with respect to any of the following demographic characteristics:

•
children under the age of 5 in household

•
children between ages 5-18 in household

•
having attended college

•
age

•
income

•
race

•
sex

These findings are consistent with more general research reported by the Packer’s Fresh Trends 1995 report.  In The Packer’s survey, consumers were asked if they were concerned about food safety in produce.  The differences in responses among various demographic groups (age, income, geographic region) were relatively small.

B.
Consumers’ Tasting Assessment of LISA-grown Peaches

After viewing the peaches, respondents were presented with peach slices from each treatment to taste.  They were asked to rate each peach on a five-point scale with regard to sweetness and texture (see the survey form in Appendix B for the rating scale).  These responses were then collapsed into three categories due to the lack of responses at both extremes.

The data in Table 9 indicate that there are no significant differences between treatments regarding the sweetness ratings.  The proportion of respondents rating the sweetness “just right” ranged from 46% for the commercial fertilizer treatment to 53% for the steer manure fertilized treatment.  Presumably, these ratings should be closely correlated with the fruits’ SSC levels, which are reviewed in the next section.

The data in Tables J, K, and L indicates that there are significant differences between treatments regarding the texture ratings.  The proportion of respondents rating the texture “just right” ranged from 67% for both the green material compost and commercial fertilizer treatments to 70% for the steer manure fertilized treatment.  Only 14% rated the commercial fertilizer treatment as too mushy, as compared to 19% for the other two treatments.  These ratings should be correlated with the fruits’ firmness levels, which are reviewed in the next section.

After tasting and rating the peaches, the respondents were asked which peach they preferred.  The green material compost treatment was preferred by 32% of the respondents, 39% preferred the steer manure treatment and 29% preferred the commercial fertilizer treatment.  Although the spread among treatments looks large, the differences are not significant at the 5% level.  This data is shown in Table M.

C.
Analytical Results

The chemical composition of the test fruit is displayed in Tables N and O.  Because the fruit was intentionally ripened, there was less variability than can be expected from the peaches generally available at grocery stores.  The variability across the three treatments tested by each respondent was not consistent.

Nevertheless, there were numerous differences created by the treatments; differences between means were tested at the 5% significance level using the t-test and noted in the table.  The mean SSC levels across the three treatments ranged from 12.3% to 12.5%; they were not significantly different.

The mean acidity levels were significantly different; they ranged from .76% for the green material compost treatment to .83% for the commercial fertilizer treatment.  Two of the three SSC/acidity comparisons were significantly different; the lowest mean ratio was 15.26 (commercial fertilizer treatment) and the highest mean ratio was 16.47 (green material compost treatment).

As noted above, the respondents’ ratings of sweetness did not vary significantly by treatment.  Their sensation of sweetness appears to have been influenced more by the SSC level of the fruit, rather than its acidity or its SSC/acidity ratio.

The mean firmness levels were significantly different for two of the three comparisons.  Both the green material compost and steer manure treatments had mean firmness levels of 2.2 pounds, compared to 2.6 pounds for the commercial fertilized treatment.  The higher mean firmness level for the commercial fertilizer treatment is consistent with the lower incidence of “too mushy” ratings for this treatment.

D.
Effects of Short-Term Storage

Although the peaches were harvested at the same time, the testing was conducted over two weekends at the same location.  This provided the opportunity to determine if an extra week of storage had differential effects among treatments on consumer acceptance and fruit quality.  Peaches sold at major grocery stores are often stored for even longer periods, particularly if they are shipped out of state.

The data in Tables P, Q and R indicate that the differences in sweetness ratings over the two weeks were not statistically significant at the 5% level for any of the treatments.  There were significant differences in texture ratings over the two weeks, as indicated in Tables J, K and L.  Not surprisingly, the incidence of “too hard” ratings declined while the incidence of “too mushy” ratings increased between the first and second week.  This effect occurred similarly for all three treatments.

These texture ratings are consistent with the findings from the analytical tests.  As shown in Table N, there were significant differences between the mean firmness levels for weeks 1 and 2 for all three treatments.

There were significant differences in preferences across treatments between the two weeks (Table M).  During the first week, the most preferred treatment was the steer manure fertilizer with 48% of the respondents selecting this treatment.  During the second week, the most preferred treatment was the green material compost.  For both weeks, the most preferred treatment was also the treatment with the highest proportion of “just right” sweetness ratings.  However, the most preferred treatment was not the treatment with the highest proportion of “just right” texture ratings. 

Conclusions

The most striking finding in this study was how dramatically respondents switched their viewing preference from a peach grown using “conventional, petroleum-based fertilizers” to one grown using “natural fertilizers” when shown information about fertilization treatment.  Since none of the respondents switched from a peach grown with natural fertilizer to one grown with commercial fertilizer, identifying peaches as “grown with natural fertilizers” is not a drawback.

Consumers rated the three treatments equally with respect to sweetness.  These ratings were consistent with the analytical results which indicated that the mean SSC levels among treatments were not significantly different.

Consumers found the peaches grown with commercial fertilizers to be less mushy than the peaches grown with natural fertilizers.  These ratings were also consistent with the analytical results which indicated that the      mean firmness level of the commercially

fertilized peaches was significantly higher than that for the peaches grown with either green material compost or steer manure.  It should be noted, however, that the peaches used in this test were much softer than those generally available at grocery stores.  As discussed in a companion report, consumers generally are dissatisfied 

with store-bought peaches because they are too hard--not too soft.1 

The consumer ratings and analytical results did not indicate that short-term storage has a differential impact on the treatments.

There are no obvious drawbacks to the acceptability of LISA-grown Elegant Lady peaches with consumers.  Consumers were very receptive to buying blemish-free peaches identified as “grown with natural fertilizers”.  They rated the eating quality of LISA-grown peaches to be as good as or better than that of peaches grown with commercial fertilizers.

1Bruhn, Christine M., Nancy Feldman, Carol Garlitz, Janice Harwood, Ernestine Ivans, Mary Marshall, Audrey Riley, Dorothy Thurber and Eunice Williamson.  "Consumer Perceptions of Quality Apricots, Cantaloupes, Peaches, Pears, Strawberries, and Tomatoes".  Journal of Food Quality, 14(1991), 187-195.

Table A

Demographic Characteristics of Respondents Elegant Lady Cultivar
	% OF RESPONDENTS IN EACH CATEGORY* 

	SEX
	
	

	
	FEMALE
	76%

	
	MALE
	24%

	
	
	

	RACE
	
	

	
	CAUCASIAN
	77%

	
	NONCAUCASIAN
	23%

	
	
	

	INCOME
	
	

	
	REFUSED TO DISCLOSE
	3%

	
	LOW (< $25,000)
	9%

	
	MEDIUM ($25,000-$75,000)
	54%

	
	HIGH ($76,000+)
	34%

	
	
	

	AGE
	
	

	
	18-29
	11%

	
	30-39
	31%

	
	40-49
	32%

	
	50-59
	13%

	
	60+
	14%

	
	
	

	EDUCATION
	
	

	
	ATTENDED COLLEGE
	82%

	
	NO COLLEGE
	18%

	
	
	

	CHILDREN UNDER 5 IN HOUSEHOLD
	

	
	YES
	22%

	
	NO
	78%

	
	
	

	CHILDREN 5-18 IN HOUSEHOLD
	

	
	YES
	46%

	
	NO
	54%


*Percentages may not add up to 100% due to rounding. 

TABLE B

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF CHILD5 BY CARDABC
CHILD5(Children Under Age 5)


CARDABC


Frequency


Percent


Row Pct
Natural

Natural



Col Pct
1
Conventional Fer
2
Total

Yes
37
0
27
64


12.46
0.00
9.09
21.55


57.81
0.00
42.19


24.67
0.00
20.15

No
113
13
107
233


38.05
4.38
36.03
78.45


48.50
5.58
45.92


75.33
100.00
79.85

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF CHILD5 BY CARDABC


Statistic
DF
Value
Prob

Chi-Square
2
4.589
0.101

Likelihood Ratio Chi-Square
2
7.302
0.026

Mantel-Haenszel Chi-Square
1
0.894
0.344

Phi Coefficient

0.124

Contingency Coefficient

0.123

Cramer's V

0.124

Sample Size = 297

TABLE C

TASTE EVALUATION 1995, WEEKS 1 &2

TABLE OF CHILD5P BY CARDABC
CHILD5P (Children 5 or older)


CARDABC


Frequency


Percent


Row Pct
Natural

Natural



Col Pct
1
Conventional Fer
2
Total

Yes
69
5
62
136


23.23
1.68
20.88
45.79


50.74
3.68
45.59


46.00
38.46
46.27

No
81
8
72
161


27.27
2.69
24.24
54.21


50.31
4.97
44.72


54.00
61.54
53.73

Total
150
13
134
297


50.51
4.38
45.12

100.00

STATISTICS FOR TABLE OF CHILD5P BY CARDABC

Statistic
DF
Value
Prob

Chi-Square
2
0.296
0.862

Likelihood Ratio Chi-Square
2
0.300
0.861

Mantel-Haenszel Chi-Square
1
0.002
0.969

Phi Coefficient

0.032

Contingency Coefficient

0.032

Cramer's V

0.032

Sample size = 297

TABLE D

TASTE EVALUATION 1995, WEEKS 1& 2

TABLE OF EDU BY CARDABC

EDU (Highest Grade Completed)
CARDABC


Frequency


Percent


Row Pct
Natural

Natural
Total


Col Pct
1
Conventional Fer
2

College
123
11
109
243


41.41
3.70
36.70
81.82


50.62
4.53
44.86


82.00
84.62
81.34

No College
27
2
25
54


9.09
0.67
8.42
18.18


50.00
3.70
46.30


18.00
15.38
18.66

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF EDU BY CARDABC


Statistic
DF
Value
Prob

Chi-square
2
 0.092
0.955

Likelihood Ratio Chi-Square
2
0.095
0.954

Mantel-Haenszel Chi-Square
1
0.020
0.889

Phi Coefficient

0.018

Contingency Coefficient

0.018

Cramer's V

0.018

Sample Size = 297

TABLE E

TASTE EVALUATION 1995, WEEKS 1& 2

TABLE OF AGE BY CARDABC

AGE
CARDABC


Frequency


Percent


Row Pct
Natural

Natural


Col Pct
1
Conventional Fer
2
Total

18 TO 29
15
0
18
33


5.05
0.00
6.06
11.11


45.45
0.00
54.55


10.00
0.00
13.43

30 TO 49
101
8
78
187


34.01
2.69
26.26
62.96


54.01
4.28
41.71


67.33
61.54
58.21

50+
34
5
38
77


11.45
1.68
12.79
25.93


44.16
6.49
49.35


22.67
38.46
28.36

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF AGE BY CARDABC


Statistic
DF
Value
Prob

Chi-Square
4
4.910
0.297

Likelihood Ratio Chi-Square
4
6.237
0.182

Mantel-Haenszel Chi-Square
1
0.115
0.735

Phi Coefficient

0.129

Contingency Coefficient

0.128

Cramer's V

0.091

Sample Size = 297

WARNING:
22% of the cells have expected counts less than 5.  Chi-Square may not be a valid test.

TABLE F

TASTE EVALUATION 1995, WEEKS 1&2

TABLE OF INCOME BY CARDABC

INCOME (Household Income in 1994)
CARDABC


Frequency


Percent


Row Pct
Natural

Natural


Col Pct
1
Conventional Fer
2
Total

Refused to Answer
5
0
3
8


1.68
0.00
1.01
2.69


62.50
0.00
37.50


3.33
0.00
2.24

Low
11
0
17
28


3.70
0.00
5.72
9.43


39.29
0.00
60.71


7.33
0.00
12.69

Medium
80
6
75
161


26.94
2.02
25.25
54.21


49.69
3.73
46.58


53.33
46.15
55.97

High
54
7
39
100


18.18
2.36
13.13
33.67


54.00
7.00
39.00


36.00
53.85
29.10

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF INCOME BY CARDABC


Statistic
DF
Value
Prob

Chi-Square 
6
7.011
0.320

Likelihood Ratio Chi-square
6
8.284
0.218

Mantel-Haenszel Chi-Square
1
1.740
0.187

Phi Coefficient

0.154

Contingency Coefficient

0.152

Cramer's V

0.109

Sample Size = 297

WARNING:
42% of the cellb have expected counts less than 5. Chi-Square may not be a valid test.

TABLE G

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF RACE BY CARDABC

RACE
CARDABC


Frequency


Percent


Row Pct
Natural

Natural


Col Pct
1
Conventional Fer
2 
Total

Caucasian
111
11
106
228


37.37
3.70
35.69
76.77


48.68
4.82
46.49


74.00
84.62
79.10

Non-Caucasian
39
2
28
69


13.13
0.67
9.43
23.23


56.52
2.90
40.58


26.00
15.38
20.90

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF RACE BY CARDABC


Statistic
DF
Value
Prob

Chi-Square
2
1.503
0.472

Likelihood Ratio Chi-Square
2
1.541
0.463

Mantel-Haenszel Chi-Square
1
1.047
0.306

Phi Coefficient

0.071

Contingency Coefficient

0.071

Cramer's V

0.071

Sample Size = 297

TABLE H

TASTE EVALUATION 1995, WEEKS 1& 2

TABLE OF SEX BY CARDABC
SEX
CARDABC


Frequency


Percent


Row Pct
Natural

Natural



Col Pct
1
Conventional Fer
2
Total

Female
110
7
108
225


37.04
2.36
36.36
75.76


48.89
3.11
48.00


73.33
53.85
80.60

Male
40
6
26
72


13.47
2.02
8.75
24.24


55.56
8.33
36.11


26.67
46.15
19.40

Total
150
13
134
297


50.51
4.38
45.12
100.00

STATISTICS FOR TABLE OF SEX BY CARDABC


Statistic
DF
Value
Prob

Chi-Square
2
5.587
0.061

Likelihood Ratio Chi-Square
2
5.213
0.074

Mantel-Haenszel Chi-Square
1
1.963
0.161

Phi Coefficient

0.137

Contingency Coefficient

0.136

Cramer's V

0.137

TABLE I

TASTE EVALUATION 1995, WEEKS 1 & 2

TREATMENT (TRTEL) BY SWEETNESS RATING (SWT)


TRTEL
SWT


Frequency


Percent


Row Pct


Col Pct
Too Tart
Just  Right
Too Sweet 
Total

Green Material
130
145
11
286

Compost
14.98
16.71
1.27
32.95


45.45
50.70
3.85


32.26
33.33
36.67

Steer Manure
126
154
8
288


14.52
17.74
0.92
33.18


43.75
53.47
2.78


31.27
35.40
26.67

Commercial Fert.
147
136
11
294


16.94
15.67
1.27
33.87


50.00
46.26
3.74


36.48
31.26
36.67

Total
403
435
30
868


46.43
50.12
3.46
100.00

Frequency Missing = 23

STATISTICS FOR TABLE OF TRTEL BY SWT


Statistic
DF
Value
Prob

Chi-Square
4
3.429
0.489

Likelihood Ratio Chi-Square
4 
3.450
0.486

Mantel-Haenszel Chi-Square
1
1.008
0.315

Phi coefficient

0.063

Contingency Coefficient

0.063

Cramer's V

0.044

Gamma

-0.056
0.053

Kendall's Tau-b

-0.034
0.032

Stuart's Tau-c

-0.030
0.028

Somers' D CIR

-0.030
0.028

Somers' D RIC

-0.038
0.036

Pearson Correlation

-0.034
0.034

Spearman Correlation

-0.036
0.034

Lambda Asymmetric CIR

0.025
0.038

Lambda Asymmetric RIC

0.031
0.029

Lambda Symmetric

0.029
0.029

Uncertainty Coefficient C:R

0.002
0.003

Uncertainty Coefficient R:C

0.002
0.002

Uncertainty Coefficient Symmetric

0.002
0.002

Effective Sample Size = 868

Frequency Missing = 23
TABLE J

TASTE  EVALUATION 1995, WEEKS 1 & 2

TABLE OF TEXTURE RATING (TEXTBLU) BY WEEK
TEXTBLU (Grass Compost)
WEEK


Frequency


Percent


Row Pct


Col Pct
1
2
Total

Too Hard

29.1
14
43


9.76
4.71
14.48


67.44
32.56


19.86
9.27

Just Right
96
102
198


32.32
34.34
66.67


48.48
51.52


65.75
67.55

Too Mushy
21
35
56


7.07
11.78
18.86


37.50
62.50


14.38
23.18

Total
146
151
297


49.16
50.84
100.00

STATISTICS FOR TABLE OF TEXTBLU BY WEEK


Statistic
DF
Value
Prob

Chi-Square
2
8.833
0.012

Likelihood Ratio Chi-Square
2
8.979
0.011

Mantel-Haenszel Chi-Square
1
8.390
0.004

Phi Coefficient

0.172

Contingency Coefficient

0.170

Cramer's V

0.172

Gamma

0.320
0.104

Kendall's Tau-b

0.161
0.054

Stuart's Tau-c
0.161
0.054

Somers' D CIR

0.161
0.054

Somers' D RIC

0.161
0.055

Pearson Correlation

0.168
0.056

Spearman Correlation

0.168
0.056

Lambda Asymmetric CIR

0.103
0.043

Lambda Asymmetric RIC

0.000
0.000

Lambda Symmetric

0.061
0.025

Uncertainty Coefficient CIR

0.022
0.014

Uncertainty Coefficient RIC

0.017
0.011

Uncertainty Coefficient Symmetric

0.019
0.013

Sample Size = 297

TABLE K

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF TEXTURE RATING (TEXTBW) BY WEEK
TEXTBW (Steer Manure) 
WEEK


Frequency


Percent


Row Pct


Col Pct
1
2
Total

Too Hard
23
9
32


7.74 1
3.03
10.77


71.88
28.13


15.75
5.96

Just Right
105
103
208


35.35
34.68
70.03


50.48
49.52


71.92
68.21

Too Mushy
18
39
57


6.06
13.13
19.19


31.58
68.42


12.33
25.83


Total
146
151
297


49.16
50.84
100.00

STATISTICS FOR TABLE OF TEXTBW BY WEEK

Statistic
DF
Value
Prob

Chi-Square
2
13.801
0.001

Likelihood Ratio Chi-Square
2
14.194
0.001

Mantel-Haenszel Chi-Square
1
13.718
0.001

Phi Coefficient

0.216

Contingency Coefficient

0.211

Cramer's V

0.216

Gamma

0.426
0.103

Kendall's Tau-b

0.208
0.052

Stuart's Tau-c

0.200
0.052

Somers' D CIR

0.216
0.054

Somers' D R:C

0.200
0.052

Pearson Correlation

0.215
0.054

Spearman Correlation

0.215
0.054

Lambda Asymmetric C:R

0.110
0.100

Lambda Asymmetric Ric

0.000
0.000

Lambda Symmetric

0.068
0.063

Uncertainty Coefficient CIR

0.034
0.018

Uncertainty Coefficient RIC

0.030
0.015

Uncertainty Coefficient Symmetric

0.032
0.016

Sample Size = 297

TABLE L

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF TEXTURE RATING (TEXTYEL) BY WEEK

TEXTYEL (Commercial Fert.)
WEEK


Frequency


Percent


Row Pct


Col Pct
1
2
Total

Too Hard
48.1
11
59


16.16
3.70
19.87


81.36
18.64


32.88
7.28

Just Right
86
112
198


28.96
37.71
66.67


43.43
56.57


58.90
74.17

Too Mushy
12
28
40


4.04
9.43
13.47


30.00
70.00


8.22
18.54

Total
146
151
297


49.16
50.84
100.00

STATISTICS FOR TABLE OF TEXTYEL BY WEEK


Statistic
DF
Value
Prob

Chi-Square
2
32.943
0.001

Likelihood Ratio Chi-square
2
34.953
 0.001

Mantel-Haenszel Chi-Square
1
28.985
0.001

Phi coefficient

0.333

Contingency Coefficient

0.316

Cramer's V

0.333

Gamma

0.581
0.085

Kendall's Tau-b

0.305
0.049

Stuart's Tau-c

0.304
 0.052

Somers' D C:R

0.305
0.048

Somers' D RIC

0.304
0.052

Pearson Correlation

0.313
0.051

Spearman Correlation

0.316 
0.051

Lambda Asymmetric C:R

0.253
0.045

Lambda Asymmetric RIC

0.000
0.000

Lambda Symmetric

0.151
0.026

Uncertainty Coefficient CIR

0.085
0.027

Uncertainty Coefficient RIC
0.068
0.021

Uncertainty Coefficient Symmetric

0.076
0.024

Sample Size = 297

TABLE M

LISA TASTE EVALUATION 1995, WEEKS 1 & 2

TASTING PREFERNCE BY WEEK

TASTE taste preference by week


WEEK


Count


Row Pct


Col Pct


Row


Tot Pct
1
2
Total

   TASTE


1
38
57
95

Green Material Compost
40.0
60.0
32.3



26.4
38.0



12.9
19.4


2
69
46
115

Steer Manure

60.0
40.0
39.1



47.9
30.7



23.5
15.6


3
37
47
84

Comercial Fertilizer

44.0
56.0
28.6



25.7
31.3



12.6
16.0

Column
144
150
294

Total
49.0
51.0
100.0


Chi-Square
Value
DF
Significance

Pearson
9.47197
2
.00877

Likelihood Ratio
9.52776
2
.00853

Linear-by-Linear
.42992
1
.51203

   Association

Minimum Expected Frequency:
41.143

Number of Missing Observations:
3

TABLE N

CHEMICAL COMPOSITION OF ELEGANT LADY PEACHES

BY TREATMENT & WEEK

	MEAN LEVELS BY TREATMENT BY WEEK 
	WEEK 1
	WEEK 2

	SSC BY TREATMENT
	
	

	
	FERTILIZED WITH:
	
	

	
	  GREEN MATERIAL COMPOST
	12.28%
	12.25%

	
	  STEER MANURE
	12.44%
	12.12%

	
	  COMMERCIAL FERTILIZER
	12.47%
	12.54%

	
	
	
	

	ACIDITY (MALIC) BY TREATMENT
	
	

	
	FERTILIZED WITH:
	
	

	
	  GREEN MATERIAL COMPOST
	0.76% 
	.76% 

	
	  STEER MANURE
	0.81% 
	.79% 

	
	  COMMERCIAL FERTILIZER
	0.84% 
	0.82% 

	
	
	
	

	SSC/ACIDITY BY TREATMENT
	
	

	
	FERTILIZED WITH:
	
	

	
	  GREEN MATERIAL COMPOST
	16.48 
	16.46 

	
	  STEER MANURE
	15.76 
	15.63 

	
	  COMMERCIAL FERTILIZER
	15.07 
	15.45 

	
	
	
	

	FIRMNESS BY TREATMENT (LBS)
	
	

	
	FERTILIZED WITH:
	
	

	
	  GREEN MATERIAL COMPOST

	2.4 
	1.9 

	
	  STEER MANURE1
	2.6 
	1.7 

	
	  COMMERCIAL FERTILIZER1
	3.3 
	1.9 


TABLE O

CHEMICAL COMPOSITION OF LISA TEST FRUIT

ELEGANT LADY CULTIVAR

	
	
	MIN
	MAX
	QUARTILE RANGE Q1-Q3
	MEAN

	SSC BY TREATMENT
	
	
	
	

	
	FERTILIZED WITH:
	
	
	
	

	
	  GREEN MATERIAL COMPOST
	6.6%
	16.6%
	11.4-13.0
	12.3%

	
	  STEER MANURE
	9.0%
	15.4%
	11.4-13.4
	12.3%

	
	  COMMERCIAL FERTILIZER
	8.4%
	17.6%
	11.4-13.6
	12.5%

	ACID BY TREATMENT
	
	
	
	

	
	FERTILIZED WITH:
	
	
	
	

	
	  GREEN MATERIAL COMPOST
	0.42 
	1.03 
	.69-.82
	0.76 

	
	  STEER MANURE
	0.40 
	1.14 
	.71-.90
	0.80 

	
	  COMMERCIAL FERTILIZER
	0.42 
	1.16 
	.76-.90
	0.83 

	SSC/ACID BY TREATMENT
	
	
	
	

	
	FERTILIZED WITH:
	
	
	
	

	
	  GREEN MATERIAL COMPOST
	10.87 
	26.79 
	14.50-17.81
	16.47 

	
	  STEER MANURE
	10.75 
	24.33 
	13.88-17.31
	15.69 

	
	  COMMERCIAL FERTILIZER
	10.72 
	23.17 
	13.49-16.98
	15.26 

	FIRMNESS BY TREATMENT
	
	
	
	

	
	FERTILIZED WITH:
	
	
	
	

	
	  GREEN MATERIAL COMPOST
	0.9 
	5.6 
	1.5-2.4
	2.2 

	
	  STEER MANURE
	0.9 
	8.4 
	1.5-2.4
	2.2 

	
	  COMMERCIAL FERTILIZER
	1 
	8.0 
	1.7-3.2
	2.6 


1T-test indicates significant differences between means at the 5% level among treatments for:


SSC
-
NONE


ACIDITY
-
ALL 3 TREATMENTS


SSC/ACIDITY
-
GRASS COMPOST VS. STEER MANURE




GRASS COMPOST VS. COMMERCIAL FERTILIZER


FIRMNESS
-
STEER MANURE VS. COMMERCIAL FERTILIZER



-
GRASS COMPOST VS. COMMERCIAL FERTILIZER

TABLE P

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF SWEETNESS RATING (SWTBLU) BY WEEK
SWTBLU(Grass Compost)
WEEK


Frequency


Percent Row


Pct Col Pct
2
1
Total

Too Tart
69
61
130


24.13
21.33
45.45


53.08
46.92


49.29
41.78

Just Right
63
82
145


22.03
28.67
50.70


43.45
56.55


45.00
56.16

Too Sweet
8
3
11


2.80
1.05
3.85


72.73
27.27


5.71
2.05

Total
140
146
286


48.95
51.05
100.00

STATISTICS FOR TABLE OF SWTBLU BY WEEK

Statistic
DF
Value
Prob

Chi-Square
2
5.131
0.077

Likelihood Ratio Chi-Square
2
5.222
0.073

Mantel-Haenszel Chi-Square
1
0.329
0.566

Phi Coefficient

0.134

Contingency Coefficient

0.133

Cramer's V

0.134

Gamma

0.097
0.111

Kendall's Tau-b

0.050
0.058

Stuart's Tau-c

0.052
0.060

SomerB' D CIR

0.049
0.057

Somers' D Ric

0.052
0.060

Pearson Correlation

0.034
0.060

Spearman Correlation

0.051
0.059

Lambda Asymmetric CIR

0.093
0.081

Lambda Asymmetric RIC

0.043
0.080

Lambda Symmetric

0.068
0.070

Uncertainty Coefficient CIR

0.013
0.011

Uncertainty Coefficient Ric

0.011
0.009

Uncertainty Coefficient Symmetric

0.012
0.010

Effective Sample Size = 286

Frequency Missing = 11

TABLE Q

TASTE EVALUATION 1995, WEEKS 1 & 2

TABLE OF SWEETNESS RATING (SWTBW) BY WEEK

SWTBW (Steer Manure)
WEEK


Frequency


Percent Row


Pct Col Pct
2
1
Total

Too Tart
56
70
126


19.44
24.31
43.75


44.44
55.56


39.72
47.62

Just Right
80
74
154


27.78
25.69
53.47


51.95
48.05


56.74
50.34

Too Sweet
5
3
8


1.74
1.04
2.78


62.50
37.50


3.55
2.04


Total
141
147
288


48.96
51.04
100.00

STATISTICS FOR TABLE OF SWTBW BY WEEK

Statistic
DF
Value
Prob

Chi-Square
2
2.165
0.339

Likelihood Ratio Chi-Square
2
2.173
0.337

Mantel-Haenszel Chi-Square
1
2.134
0.144

Phi Coefficient

0.087

Contingency Coefficient

0.086

Cramer's V

0.087

Gamma 

-0.163
0.111

Kendall's Tau-b

-0.083
0.058

Stuart's Tau-c

-0.085
0.059

Somers' D C:R

-0.082
0.057

Somers' D R:C

-0.085
0.059

Pearson Correlation

-0.086
0.059

Spearman Correlation

-0.085
0.059

Lambda Asymmetric C:R

0.057
0.088

Lambda Asymmetric R:C

0.000
0.000

Lambda Symmetric

0.029
0.046

Uncertainty Coefficient CIR

0.005
0.007

Uncertainty Coefficient R:C

0.005
0.006

Uncertainty Coefficient symmetric

0.005
0.007

Effective Sample Size = 288

Frequency Missing = 9

WARNING:
33% of the cells have expected counts less than 5. Chi-Square may not be a valid test. 
TABLE R

TASTE EVALUATION 1995, WEEKS 1& 2

TABLE OF SWEETNESS RATING (SWTYEL) BY WEEK

SWTYEL (Commercial Fert.)
WEEK


Frequency


Percent Row


Pct Col Pct
1
2
Total

Too Tart
78
69
147


26.53
23.47
50.00


53.06
46.94


53.79
46.31

Just Right
63
73
136


21.43
24.83
46.26


46.32
53.68


43.45
48.99

Sweet
4
7
11


1.36
2.38
3.74


36.36
63.64


2.76
4.70

Total
145
149
294


49.32
50.68
100.00

STATISTICS FOR TABLE OF SWTYEL BY WEEK


Statistic
DF
Value
Prob

Chi-Square
2
2.050
0.359

Likelihood Ratio Chi-Square
2
2.062
0.357

Mantel-Haenszel Chi-Square
1
2.011
0.156

Phi Coefficient

0.084

Contingency Coefficient

0.083

Cramer's V

0.084

Gamma

0.152
0.109

Kendall's Tau-b

0.079
0.057

Stuart's Tau-c

0.082
0.059

Somers' D CIR

0.076
0.055

Somers' D RIC

0.082
0.059

Pearson Correlation

0.083
0.058

Spearman Correlation

0.080
0.058

Lambda Asymmetric C:R

0.062
0.081

Lambda Asymmetric R:C

0.027
0.080

Lambda Symmetric

0.045
0.070

Uncertainty Coefficient CIR 

0.005
0.007

Uncertainty Coefficient RIC 

0.004
0.006

Uncertainty Coefficient Symmetric

0.005
0.006

Effective Sample Size = 294

Frequency missing = 3

TABLE S

TASTE EVALUATION 1995, WEEKS 1 & 2

TREATMENT (TRTEL) BY TEXTURE RATING (TEXT)

TRTEL
TEXT


Frequency


Percent


Row Pct
Much Too
Too 
Just
Too 
Much Too


Col Pct
Hard
Hard
Right
Mushy
Mushy 
Total


Green
2
41
198
55
1
297


Material
0.22
4.60
22.22
6.17
0.11
33.33


Compost
0.67
13.80
66.67
18.52
0.34


13.33
34.45
32.78
36.42
50.00

Steer Manure
2
30
208
57
0
297


0.22
3.37
23.34
6.40
0.00
33.33


0.67
10.10
70.03
19.19
0.00


13.33
25.21
34.44
37.75
0.00

Commercial
11
48
198
39
1
297

Fert.
1.23
5.39
22.22
4.38
0.11
33.33


3.70
16.16
66.67
13.13
0.34


73.33
40.34
32.78
25.83
50.00

Total
15
119
604
151
2
891


1.68
13.36
67.79
16.95
0.22
100.00

STATISTICS FOR TABLE OF TRTEL BY TEXT

Statistic
DF
Value
Prob

Chi-Square
8
20.150
0.010

Likelihood Ratio Chi-Square
8
20.260
0.009

Mantel-Haenszel Chi-Square
1
7.453
0.006

Phi Coefficient

0.150

Contingency Coefficient

0.149

Cramer's V

0.106

Gamma

-0.127
0.053

Kendall's Tau-b

-0.073
0.031

Stuart's Tau-c

-0.063
0.027

Somers' D CIR

-0.063
0.027

Somers' D Ric

-0.085
0.036

Pearson Correlation

-0.092
0.034

Spearman Correlation

-0.080
0.034

Lambda Asymmetric CIR

0.000
0.000

Lambda Asymmetric RIC

0.047
0.041

Lambda Symmetric

0.032
0.028

Uncertainty Coefficient CIR

0.012
0.005

Uncertainty Coefficient RIC

0.010
0.004

Uncertainty Coefficient Symmetric

0.011
0.005

Sample Size = 891

Appendix B

APPENDIX B

PEACH SURVEY

(ELEGANT LADY)

INTRODUCTION/SCREENER

(Approach only individuals appearing to be within the ages of 18 and 64.)

Hello, my name is _____. I am working with the University of California on an agricultural research project.

A. 
Do you buy fresh peaches during the summer time?


YES - CONTINUE.


NO - THANK AND TERMINATE. (record CODE 13 on tally sheet)

B.
Are you the person who does most of the grocery shopping for your household?


YES - CONTINUE.


NO - THANK AND TERMINATE. (record CODE 15 on tally sheet)

C.
We are surveying fresh peach buyers at random and we would like  your  opinions.  Do you have 5 minutes to participate in a taste test of fresh peaches? [if hesitant--All we are interested in is your opinions; we are not selling anything.]


YES - CONTINUE.


NO - THANK AND TERMINATE, (record CODE 17 on tally sheet)

D.
I will take you to our testing area.


WALK CONSUMER TOWARD TESTING AREA. STAY OUT OF HEARING DISTANCE UNTIL TABLE IS AVAILABLE. (record CODE 1 1 on tally sheet)

IF CONSUMER ASKS QUESTIONS ABOUT THE PROJECT, TELL THEM IT HAS TO DO WITH PRODUCTION TECHNIQUES.

RECRUITING STATUS

CODE
TALLY
11 (agreed)

13 (not peach buyer)

15 (not primary shopper)

INTERVIEWER:

1.
DATE:

2.
TESTING ORDER:
123
213
321

3.
RESPONDENT CODE:

4.
I would like you to evaluate each of these peaches just as you would if you were buying them at the store. They have been ripened and are ready to eat. Which one are you most likely to buy? (circle answer)

RESPONDENT MAY PICK UP AND SMELL THE PEACH. IF RESPONDENT SAYS NONE, ASK WHICH OF THE 3 WAS THE MOST ACCEPTABLE.


A
B
C

5.
Now, I would like to rate each peach quickly on this score sheet. Please rate all the peaches on their color, before you rate them on firmness, and complete your rating on firmness before you rate their aroma.

HAND SCORESHEET AND ASK RESPONDENT TO CIRCLE THE ANSWER WHICH IS MOST ACCURATE. MAKE SURE THEY FINISH RATING ALL PEACHES ON COLOR BEFORE RATING ON FIRMNESS, ETC.

6.
Now, I would like to look again at the fresh whole peaches. Please notice the card describing each peach. (FLIP THE CARDS OVER).


Which one are you most likely to buy? (circle answer)


A
B
C

REMOVE CARDS

7.
Now, I would like you to taste slices from 3 other peaches and judge them on the back side of your score sheet. Please taste Peach X first and then score it. After you have finished scoring Peach X, please take a sip of water before you taste Peach Y.   After you score Peach Y, please take a sip of water before you taste Peach Z.

MAKE SURE RESPONDENT SCORES THE PEACH SLICE AND SIPS WATER BEFORE TASTING THE NEXT SLICE.

8.
Based on this tasting, which peach are you most likely to buy? (circle answer)

IF RESPONDENT SAYS NONE, ASK WHICH WAS THE MOST ACCEPTABLE.


X
Y
Z

9.
Where do you usually buy fresh peaches during the summer? (DO NOT READ THIS LIST. IF RESPONDENT GIVES A STORE NAME, ASK WHAT TYPE OF STORE IT IS.)

SUPERMARKET
1

FARMERS MARKET
2

FRUIT STAND
3

NATURAL FOOD STORE
4

OTHER

5

10.
On average, how many fresh peaches do you buy a month during the summer?  Please give us your best guess. (DO NOT READ THIS LIST.)

1
1

2 TO 4
2

5 TO 10
3

11 TO 15
4

16 TO 20
5

21 TO 25
6

26 TO 30
7

more than 30--specify
8

A LUG
9

In order to classify your responses along with others, I need to ask a few questions about you.

11.
Are there any children under the age of 5 living at your home?

YES
1

NO
2

12.
Are there any children between the ages of 5 and 18 living at your home?

YES
1

NO
2

13.
What was the highest grade in school that you completed? (DO NOT READ THIS LIST.)

GRADUATE DEGREE
1

SOME GRADUATE SCHOOL
2

4-YEAR COLLEGE DEGREE (BA/BS)
3

2-YEAR COLLEGE DEGREE (AA/AS)
4

SOME COLLEGE (NO DEGREE)
5

SPECIAL TRAINING/TECHNICAL TRAINING
6

HIGH SCHOOL GRADUATE
7

SOME HIGH SCHOOL
8

8TH GRADE OR LESS
9

REFUSED TO ANSWER
0

14.
Which age group are you in (read categories)?

under 18
1

18 to 29
2

30 to 39
3

40 to 49
4

50 to 59
5

60 or older
6

15.
Please tell me which code corresponds to your household's total income in 1994?


DISPLAY card

less than $12,500
1

between $12,500 and $25,000
2

between $26,000 and $50,000
3

between $51,000 and $75,000
4

between $76,000 and $100,000
5

more than $ 1 00,000
6

REFUSED TO ANSWER
0

THANK RESPONDENT FOR THEIR HELP WITH A UNIVERSITY OF CALIFORNIA RESEARCH PROJECT. OFFER CTFA RECIPE BOOKLET, BOOKLET FOR CHILD.

16.
RECORD FRUIT CODE FOR SLICE X ON SCORESHEET

17.
RECORD FRUIT CODE FOR SLICE Y ON SCORESHEET

18.
RECORD FRUIT CODE FOR SLICE Z ON SCORESHEET

19.
RECORD RESPONDENT CODE ON SCORESHEET.  STAPLE SCORESHEETS TO THIS FORM.

20.
RECORD PROBABLE ETHNICITY

CAUCASIAN
1

ASIAN
2

HISPANIC
3

BLACK
4

NATIVE AMERICAN
5

OTHER

9

21.
RECORD SEX OF RESPONDENT

FEMALE
1

MALE
2

UNIVERSITY OF CALIFORNIA
PEACH TEST


RESPONDENT CODE

PLEASE CIRCLE THE MOST ACCURATE DESCRIPTION FOR EACH PEACH.


PEACH A
PEACH B
PEACH C
SKIN
1
too green
1
too green
1
too green

COLOR
2
too yellow
2
too yellow
2
too yellow


3
just right
3
just right
3
just right


4
too red or brown
4
too red or brown
4
too red or brown


5
much too red or
5
much too red or
5
much too red or 



brown

brown

brown

FIRMNESS
1
too green
1
too green
1
too green


2
too yellow
2
too yellow
2
too yellow


3
just right
3
just right
3
just right


4
too soft
4
too soft
4
too soft


5
much too soft
5
much too soft
5
much too soft

AROMA
1
absolutely no aroma
1
absolutely no aroma
1
absolutely no aroma


2
not enough aroma
2
not enough aroma
2
not enough aroma


3
just right
3
 just right
3
just right


4
too aromatic
4
too aromatic
4
too aromatic


5
much too aromatic
5
much too aromatic
5
much too aromatic

UNIVERSITY OF CALIFORNIA

PEACH TEST
PLEASE CIRCLE THE MOST ACCURATE DESCRIPTION FOR EACH PEACH.

PEACH X
SWEETNESS
TEXTURE


1
much too tart
1
much too hard


2
too tart
2
too hard


3
just right
3
just right


4
too sweet
4
too mushy


5
much too sweet
5
much too mushy

PEACH Y
SWEETNESS
TEXTURE


1
much too tart
1
much too hard


2
too tart
2
too hard


3
just right
3
just right


4
too sweet
4
too mushy


5
much too sweet
5
much too mushy

PEACH Z
SWEETNESS
TEXTURE


1
much too tart
1
much too hard


2
too tart
2
too hard


3
just right
3
just right


4
too sweet
4
too mushy


5
much too sweet
5
much too mushy

Appendix C

Statewide Survey of Compost Sales in Fresno County 

A survey of licensed compost and mulch producers has been performed annually to establish the volume of compost and mulch sold to commercial agricultural growers and to commercial landscape companies and individual residential sales.  The survey included in this report includes 34 licensed commercial operations from around the State of California.  Each entity was asked to respond to a series of questions regarding the sales of their product and its shipment into the County of Fresno.  Each participant was called on the telephone and asked to review their records for possible sales in the Fresno County area.  They then responded at that time of the interview or shortly thereafter following a review of their records.  Sales volume into Fresno County has increased over the three year period that this type of survey has been conducted.  A slump in sales by some producers was noted during the extremely wet fall and winter of 1995.  Many commercial growers were unable to enter their fields because of the excessive soil moisture.

Survey of Compost and Mulch Use in Fresno County - 1996


Product Sold


Company Name
in Fresno County

AMERICAN SOIL PRODUCTS
None

565A Jacoby

San Rafael, CA 94901

Tom Russell

(415) 456-1381



BTI
100 tons (Nutri-Tex) from

6101 Cherry Avenue
cow manure

Fontana, CA 92336


Liquid Nutri-Plus

Jim Hamamoto
5,000 gal. every 3 days for 9 (909) 899-2982
months - from animal waste



to Fresno County

BAKERSFIELD COMPOSTING PROJECT
None

City Corporation Yard

4101 Truxtun Avenue

Bakersfield, CA 93309

Mike Sides

(805) 326-3114

BENTON TRANSFER STATION
None

760 Parkview Avenue

Redding, CA 96001

Pete Roach

(916) 225-4420

CAL WASTE REMOVAL SYSTEMS
None

Good Earth Brand Soils

1333 E. Turner Road

P. 0. Box 241001

Lodi, CA 95241-9501

Dave Vaccarezza

(209) 369-8274


Product Sold


Company Name
in Fresno County

CHICO LEAF COMPOSTING
None

Dept. of Public Works

City of Chico

P. 0. Box 3420

Chico, CA 95927

Carol Crawford

(916) 895-4950

CHINO CORONA FARMS COMPOSTING
None

Avenue 66

Thermal, CA 92274

Eric Nelson

(714) 240-0595

CITY OF PALO ALTO
None

Public Works Operations

P. O. Box 10250

Palo Alto, CA 94303

Rus Reiserer

(415) 329-2113

CITY OF SACRAMENTO
None
Solid Waste Division

921 10th Street Suite 500

Sacramento, CA 95814

Gary Van Dorst

(916) 264-7561

COUNTY OF SAN DIEGO 
None
Dept. of Public Works

Solid Waste Division

5555 Overland Avenue

San Diego, CA 92123

Yolanda Sibley or Pam Cortelyou

(619) 974-2676


Product Sold


Company Name
in Fresno County

COMMUNITY RECYCLING & RESOURCE 
1,000 tons
RECOVERY, INC.

1261 N. Wheeler Ridge Road

Lamont, CA 93241-0716

John Richardson, Manager; Tom Fry, Owner;

or Dennis Judd, Consultant

(805) 845-0700

Fax (805) 845-9700

EARTHWISE
Sold 100,000 tons in 3 counties

P. O. Box 9927
(Fresno, Madera, Kings),

6725 N. Golden State Boulevard
estimate 50,000 tons sold in
Fresno, CA 93722
Fresno County

Sam Monoco

(209) 275-3300

Fax (209) 275-6132


EAST BAY M.U.D.
None
P. 0. Box 24055

Oakland, CA 94623

Hank Leibee

(510) 287-1626

FOSTER FARMS 
Approximately 1,500 tons
12997 W. Highway 140
sold in Fresno County.  Total

Livingston, CA 95334
sales 15,000 to 20,000 tons

Ron Steingrebe

(209) 394-7901 Ext. 4462

GILTON RESOURCE RECOVERY COMPOSTING 
None

800 South McClure

1722 Mono Drive (mail)

Modesto, CA 95354

Brian Mathews (209) 527-2180


Product Sold


Company Name
in Fresno County

GRO-RITE COMPANY 
None
P. 0.  Box  1857

San Juan Capistrano, CA 92693

Joel Slocum 

(714) 661-9320

GROVER ENVIRONMENTAL PRODUCTS 
None
6131 Hammet Road

2825 Kierman Avenue

(office)

Modesto, CA 95356

Mark Grover or Aaron Rumble

(209)  545-4401

KELLOGG SUPPLY INC.
Sell bulk to distributors in
350 Sepulveda Boulevard
Fresno County.  Did not know

Carson, CA 90745
if sold for agricultural use in


Fresno County

Dale Arnold or Mike Menicucci

(800) 232-2322

NAPA GARBAGE SERVICE COMPOSTING
None
400 Clay Street

Napa, CA 94558

Jim Vaughn or Gregg Kelley

(707) 255-5200

NEW ERA FARM SERVICE
11,171 tons
23004 Road 140

Tulare, CA 93274

Ralph Jurgens

(209) 686-3833

NORTH COAST QUALITY COMPOST
None
P. O. Box 8

Arcata, CA 95521

Julie Rich

(707) 822-4119


Product Sold


Company Name
in Fresno County

ORGANIC MATERIALS, INC. 
None
Earth and Sea Products 

90 Pioneer Road 

Watsonville, CA 95067

James Wagner

(480) 728-2231

ORGANIC RECYCLING WEST 
None
1202 La Media Road

San Diego, CA 92173

Daniel Schoen

(619) 661-6712

PIMA GRO SYSTEMS 
None
P. 0. Box 7547


Redlands, CA 92375


Brent McManigal


(909) 798-8717

RECYC REGIONAL COMPOSTING
None

114 Business Center Drive

Corona, CA 91720-1724

Joe Oltman

(909) 371-3929

SAN JOAQUIN COMPOST
None

P. O. Box 5

Lost Hills, CA 93248-0005

Scott Deatherage

(805) 746-6723

SONOMA COMPOST
None

550 Meacham Road

Petaluma, CA 94952

Paul Paddock

(707) 664-9113


Product Sold


Company Name
in Fresno County

TILLO SLUDGE COMPOSTING
None

P. O. Box  2252

175 North Access Road

South San Francisco, CA 94080

Dave Westerbeck

(415) 589-9033

TULARE COUNTY COMPOST & BIOMASS, INC.
None

22478 Road 140

Tulare, CA 93274

Tony Belo

(209) 846-8953

VALLEY COMPOST & TOPSOIL
None

P. O. Box  1019

Buellton, CA 93427

Don Landry

(805) 688-3926

WEAVER INDUSTRIES, INC.
Records not kept by county.
1380 N. Hulbert
Estimated 6,000 to 7,000 tons

Fresno, CA 93728
yard waste plus 3,000 tons 


wood finds.  Estimate 5,000

Tim Weaver/John Huelskamp
tons sold in Fresno County.

(209) 486-8733

WHITEFEATHER FARMS COMPOSTING
None
31855 Date Palms Drive

Suite 3266

Cathedral City, CA 92234

Steve Brantley

(619) 251-3544

WOOD RECOVERY SYSTEM
8,000 tons to vineyard
10615 W. Church Avenue

Fresno, CA 93706

Jim Legari

(209) 846-8953


Product Sold


Company Name
in Fresno County

THE WORM CONCERN
None
1450 Tierra Rejada

Simi Valley, CA 93065

Richard Morhar or Steve Zoschke

(805) 520-1150
�T-test indicates significant difference between means by week at the 5% level





