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WORK ACTIVITIES 
The plan for the second year of this two-year project was to do fully replicated trials comparing my own farm compost with commercial compost produced and sold by local companies.  As with Year 1, weather was a big factor determining the selection and timing of the produce varieties selected for planting.  
Some modifications were made to the plan I submitted at the end of 2008:  
a) At the suggestion of James Quinn, MU Extension horticulturalist, an additional commercial compost treatment was added.  
b) The size of each plot was increased to 10’X10’ and four replicates were prepared for each treatment.  
c) Finally, in contradiction to the title of my proposal, and due to the logistical difficulty of data collection, cut flowers were not evaluated in this project.
The 50’X60’ garden plot was fall plowed in 2008 and seeded with winter rye.  This cover crop was mowed down in early May and tilled with a rototiller to incorporate residues into the soil.  Approximately two weeks later, the garden was given a final tilling and laid off in a grid, with four east-west rows marked off into five 10’X10’ plots per row.  Each row was separated by a 2 ft. path covered with doubled landscape fabric.  

As for 2008, soil samples were collected for analysis in January of 2009.  The garden was divided into four equal sections (quadrats) and composite samples were taken from each of the four quadrants.  Soil amendment rates were calculated based on soil test recommendations.  Treatments were applied to four replicates each of: controls, Bradfield Vibrant Veggie organic (alfalfa-based) fertilizer, Early Bird compost (composted poultry litter), MicroLeverage® humified compost, and my farm-prepared compost (see the 2008 summary report for details of preparation).   Supplemental bone meal was added to farm compost and MicroLeverage® treatments to bring application to the desired level for phosphorus.  Supplemental greensand was added to Early Bird, farm compost, and MicroLeverage® to bring application to the desired level for potassium.  Treatments were added to designated plots and incorporated with light mixing with a tiller and rake.  Treatments were randomly assigned within each row, and each row had one each of every treatment (Fig. 1).
Figure 1 – Plot Assignment for Compost Trials
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Cherokee purple tomato plants were raised from seed in a small greenhouse.  As spring progressed and weather delayed garden preparation and planting, the tomato plants grew to a height of 18”-24” and were ‘leggy’ but quite healthy.  Transplants were not set out until late June (June 26-30).  At that time I stripped the plants of all but the top 4-5 leaves and buried roots and stem horizontally about 4” deep.  
Three plants were set in the north half of each 10’X10’ plot, with roots oriented to the north side.  Soaker hoses were laid east-west across the root zone of each row and a layer of weed mat fabric was put down over the hose and root area, with the plants rising through slits cut in the fabric.  The process of planting as described here took four days to complete.  Plants were staked after 4-5 days, and trained up the stake using baling string ties.  Thereafter, additional ties were added as necessary as the plants grew until they outgrew the stakes.  
Total fruit weight and number was recorded for each plot on three successive (weekly) harvest dates.  Weights were recorded separately for each grade of tomato (#1 marketable, #2 seconds, #3 unusable).   After the third picking, tomatoes were picked on an as-needed basis for canning and sales, but no data were collected.  Tomato data will be analyzed to determine if there is a statistically significant difference between treatments.  Data will also be broken down by grades and analyzed by grade to determine the relationship between market value and the economy of compost purchase versus on-farm compost production.

The last green tomatoes were stripped from the vines in late September and the vines were cut and removed from the plots.  At this time, soil samples were collected from the north half of each plot and submitted for analysis.
Due to the lateness of the spring bed preparation, no other crop was planted at that time.  As weeds began to be problematic, the south half of each plot was tilled and planted with a cover crop of buckwheat.  In late August, the buckwheat was mowed, chopped down, and turned in using a spading fork.  Following a final tilling, a fall garden was planted in early September.  Three rows each of turnips, beets, and carrots were planted in north-south orientation in the south half of each plot.  
Turnips were harvested on November 14 and Nov. 30.  All turnips with roots ≥ 1” in diameter were pulled.  Roots were shaken to remove excess soil and, since very little soil remained adhering to the turnip, roots were not washed.  Total fresh weight (biomass) for the plot was recorded. Roots were separated from greens by cutting ~1/2” above the root.  Roots were counted and weighed.  For the first harvest, tops were culled to remove unmarketable material and the marketable greens were weighed.  These data will be analyzed to determine if there is a statistically significant difference between treatments

At the time of this report, beets, carrots, and some remaining turnips are still in the garden.  Beets and carrots were slow sprouting but I am protecting these with row cover and still have hopes of obtaining data from these crops.

Grant funds used this year (in addition to monies already used):
Ohaus Balance 

$   265.80
Labor (185hrs @$10/hr)
$ 1850.00
Produce Bins. Row cover
$     67.50  


 
Refreshments for Field Day
$     14.75

Compost and fertilizer 
$   232.85
Soil and Compost Analyses 
$   497.50____________
Total



$2,928.40

Remaining funds will be used for final harvest and data collection, statistical analysis of data, preparation of PowerPoint presentation, and travel to meeting(s) for presentations.
RESULTS 
Cool, wet spring weather delayed planting of tomatoes and an unusually wet summer interfered with summer plantings.  However, a productive tomato crop was successfully harvested.  Fruit weight and number for each treatment is summarized in Table 1.  Data presented is irrespective of grade.  Total weight of tomatoes from the three pickings was greatest for Early Bird (140 lb) and Microleverage (141 lb) composts, but Bradfield organic fertilizer was very similar (135 lb).  Farm compost (125 lb) was very similar to controls (128 lb).  Breakdown of data by grade showed the highest yield of #1 grade for Early Bird treatment (total of 105 lb),  followed by Microleverage and Bradfield (96 lb each), with 84 lb and 79 lb for controls and farm compost, respectively.
Data and simple averages for turnips are presented in Tables 2 and 3.  Total biomass from two pickings was highest for Bradfield fertilizer (41 lb), followed by farm compost (35 lb), Early Bird (31 lb), controls (26 lb), and Microleverage (25 lb).  However, root yield was greatest for Early Bird (25 lb), followed by Bradfield fertilizer (21 lb), farm compost (19 lb), and then Microleverage and controls (13 lb each). 
Soil test results are presented in Tables 4, 5, and 6.  Pre-season soil analyses in 2008 and 2009 established base levels for comparison with post-treatment analysis (Table 4).  No apparent changes were noted in soil pH, organic matter, calcium, or cation exchange capacity over the course of this study.  However, there appear to be differences between treatments following the 2009 season with respect to soil concentrations of phosphorus, potassium, and magnesium (Table 5).  There may also be treatment differences with respect to micronutrient levels (Table 6), but there are probably insufficient data to detect statistically from this study.
Compost analysis is reported in Table 7.  There were some notable differences between 2008 and 2009 farm composts.  Considering the fact that input to these composts can vary considerably depending on seasonal variations and type of materials that go into the farm compost, this variation is not entirely unexpected.  No conclusions can be drawn from these data and they are insufficient for statistical correlation analysis, but they have some interesting similarities and differences. 
WORK PLAN FOR 2010
It still remains to collect as much data s possible from fall-planted root crops.  I will be running some stats on tomato and root crop data to determine if variation in the data shows statistical differences between treatments.  Yield data needs to be evaluated with regard to market value of the crops.  This should help determine the economy of each treatment (return on investment).  Finally, the effect on soil quality from each treatment will be examined, although it will probably not be possible to detect much significant change from this relatively short-term study.
OUTREACH
Throughout the season, I gave a number of impromptu garden and greenhouse tours and explained my project to friends and neighbors who stopped by and to members of our farmers market.  A Farm Field Day was advertised through the Missouri Vegetable Growers newsletter.  This was held August 29, and while for once the weather cooperated and the refreshments were great, but attendance was disappointing.  Only one person showed up.  Possibly this was due to the seasonal demands on farmers trying to take advantage of the weather, or maybe they were just ‘farm tour’ed out!
This winter I will be preparing a PowerPoint presentation to share my results.  I plan to submit a presentation for next years’ Small Farm Conference in Columbia, Missouri and to share the information in a composting workshop through MU Extension’s Master Gardener program.  

Summary Tables for Year 2* FNC 07-690

On-Farm Composting: Economics and Effects of Vegetable Produce Yield, Cut Flower Quality, and Soil Physical and Chemical Properties

Table 1 – Tomato Yield5
	Treatment
	Plot #
	Total #
	Average # per plot5
	Total Wt. (lb)
	Ave. per Fruit (lb)
	Treatment Ave. (lb)

	Control
	3
	51
	48
	30.78
	0.60
	

	
	6
	49
	
	35.00
	0.71
	

	
	12
	41
	
	29.58
	0.72
	

	
	13
	51
	
	32.35
	0.63
	

	Total
	
	192
	
	127.71
	
	0.67

	1Organic Fertilizer
	4
	43
	47
	27.31
	0.64
	

	
	10
	50
	
	39.85
	0.80
	

	
	15
	48
	
	39.45
	0.82
	

	
	17
	47
	
	28.70
	0.61
	

	Total
	
	188
	
	135.31
	
	0.72

	2Early 

Bird Compost
	1
	40
	49
	30.53
	0.76
	

	
	8
	45
	
	32.44
	0.72
	

	
	14
	50
	
	40.66
	0.75
	

	
	19
	59
	
	36.66
	0.65
	

	Total
	
	194
	
	140.29
	
	0.72

	3Micro-Leverage

Compost
	2
	60
	52
	37.70
	0.63
	

	
	7
	41
	
	28.60
	0.70
	

	
	9
	55
	
	41.28
	0.75
	

	
	20
	52
	
	33.56
	0.65
	

	Total
	
	208
	
	141.14
	
	0.69

	4Farm Compost
	5
	59
	50
	35.03
	0.59
	

	
	116
	62
	
	34.236
	0.56
	

	
	16
	35
	
	35.26
	0.74
	

	
	18
	44
	
	30.17
	0.69
	

	Total
	
	200
	
	125.45
	
	0.63


1 Bradfield Vibrant Veggie 2-3-6 (www.bradfieldorganics.com)

2 Early Bird Compost (www.earlybirdcompost.com)
3 MicroLeverage® Humified Compost (www.humifiedcompost.com)

4 See Table 6 for analysis data

5 Based on three successive weekly pickings, beginning on the date that all plants showed ripe fruit.  Weights and numbers are for total picking, regardless of grade.

6 One plant of three was heavily damaged by tomato horn worn and did not recover to bear fruit.  Two plants yielded 41 fruit with a total weight of 22.82 lb.  Correction was made in the data for the purpose of comparing averages.

Table 2 – Turnip Yield5: First Harvest
	Treatment
	Plot #
	Total Wt.

(lb)
	Total Marketable

Wt.             % of 

 (lb)            Total
	Greens

Wt. (lb)
	Roots
Wt. (lb)      # 
	Average

Root Wt.

(lb)

	Control
	3
	10.72
	1.59
	92
	0.66
	.093
	7
	0.13

	
	6
	4.07
	3.44
	85
	1.33
	2.11
	29
	.0.07

	
	12
	2.72
	2.47
	91
	0.93
	1.54
	16
	0.10

	
	13
	4.46
	3.81
	85
	1.50
	2.31
	22
	0.11

	Total
Ave.
	
	12.97

3.24
	11.31
2.82
	88
	4.42
1.10
	6.89
1.72
	74
19
	0.09

	1Organic Fertilizer
	4
	4.86
	4.43
	91
	1.73
	2.70
	23
	0.12

	
	10
	5.77
	5.28
	88
	1.72
	3.36
	26
	0.13

	
	15
	8.89
	7.46
	84
	2.88
	4.58
	41
	0.11

	
	17
	9.15
	6.99
	76
	2.40
	4.59
	43
	0.11

	Total
Ave.
	
	28.67
7.17
	24.16
6.04
	85
	8.73
2.18
	15.23
3.81
	133
33
	0.11

	2Early 

Bird Compost
	1
	2.70
	2.33
	86
	0.90
	1.43
	15
	0.10

	
	8
	4.71
	3.88
	82
	1.68
	2.20
	32
	0.07

	
	14
	7.52
	6.52
	87
	2.47
	3.78
	45
	0.08

	
	19
	5.10
	4.47
	88
	1.79
	2.68
	27
	0.10

	Total
Ave.
	
	20.03
5.01
	17.20
4.30
	86
	7.11
1.78
	10.09
2.52
	119
30
	0.08

	3Micro-Leverage

Compost
	2
	3.75
	3.35
	89
	1.14
	2.24
	18
	0.12

	
	7
	4.41
	3.79
	86
	1.36
	2.43
	25
	0.10

	
	9
	6.40
	5.28
	83
	1.67
	3.61
	39
	0.09

	
	20
	1.03
	0.91
	88
	0.43
	0.48
	10
	0.05

	Total
Ave.
	
	15.59
3.90
	13.33
3.33
	87
	4.60
1.15
	8.76
2.19
	92
23
	0.10

	4Farm Compost
	5
	7.31
	6.47
	89
	2.38
	4.09
	36
	0.11

	
	11
	6.57
	5.95
	91
	2.45
	3.50
	35
	0.10

	
	16
	5.23
	4.69
	90
	1.75
	2.94
	28
	0.11

	
	18
	5.64
	4.95
	85
	1.89
	3.06
	23
	0.13

	Total
Ave.
	
	24.75
6.19
	22.06
5.52
	43
	8.47
2.12
	13.59
3.40
	122
31
	0.11


1 Bradfield Vibrant Veggie 2-3-6 (www.bradfieldorganics.com)

2 Early Bird Compost (www.earlybirdcompost.com)

3 MicroLeverage® Humified Compost (www.humifiedcompost.com)

4 See Table 6 for analysis data

5 Based on one date’s yield from all turnips ≥ 1” in diameter

Table 3 – Turnip Yield5: Summary of Two Harvest Dates
	Treatment
	Harvest Day
	Whole Plant
	 Greens
	Roots

	
	
	Total Wt.

(lb)
	Ave./Plot

(lb)
	Total

Wt. (lb)
	Ave./Plot

(lb)
	Wt. 

(lb)
	Ave./Plot

(lb)
	Total

#
	Ave. Wt.

(lb)

	Control
	1
	12.97
	3.24
	6.08
	1.52
	6.89
	1.72
	74
	0.09

	
	2
	12.54
	3.44
	6.48
	1.62
	6.17
	1.54
	118
	.0.05

	Total
	
	25.51
	
	12.56
	
	13.06
	
	192
	

	1Organic Fertilizer
	1
	28.67
	7.17
	13.44
	3.63
	15.23
	3.81
	133
	0.11

	
	2
	11.96
	2.99
	6.20
	1.55
	5.76
	1.44
	[88] 6
	0.05

	Total
	
	40.63
	
	19.64
	
	20.99
	
	221
	

	2Early 

Bird Compost
	1
	20.03
	5.01
	9.94
	2.49
	10.09
	2.52
	119
	0.08

	
	2
	10.76
	2.69
	5.37
	1.34
	5.39
	1.35
	[104] 6
	0.05

	Total
	
	30.79
	
	15.31
	
	25.48
	
	223
	

	3Micro-Leverage

Compost
	1
	15.59
	3.90
	6.83
	1.71
	8.76
	3.40
	92
	0.10

	
	2
	8.92
	2.23
	4.42
	1.10
	4.50
	1.37
	91
	0.05

	Total
	
	24.51
	
	11.25
	
	13.26
	
	183
	

	4Farm Compost
	1
	24.75
	6.19
	11.16
	2.79
	13.59
	3.40
	122
	0.11

	
	2
	10.44
	2.61
	4.93
	1.23
	5.47
	1.37
	[84] 6
	0.06

	Total
	
	35.19
	
	26.09
	
	19.06
	
	206
	


1 Bradfield Vibrant Veggie 2-3-6 (www.bradfieldorganics.com)

2 Early Bird Compost (www.earlybirdcompost.com)

3 MicroLeverage® Humified Compost (www.humifiedcompost.com)

4 See Table 6 for analysis data

5 Based on one date’s yield from all turnips ≥ 1” in diameter

6 Normalized based on 3 replicates, all other totals from 4 replicates
Table 4 – Quadrat Soil Analyses1
	Sample 

Date
	Quad.
	pH
	 OM
 (%)
	Bray I P

(lb/A)
	K

(lb/A)
	Ca

(lb/A)
	Mg

(lb/A)
	CEC

(meq/100 g)

	April 

2008
	I
	6.7
	1.7
	115
	251
	3533
	207
	10.5

	
	II
	6.7
	1.6
	122
	216
	3762
	214
	11.1

	
	III
	6.7
	1.8
	99
	187
	3341
	180
	9.8

	
	IV
	6.7
	1.9
	104
	217
	3755
	216
	11.1

	Average
	
	6.7
	1.8
	110
	218
	3598
	204
	10.6

	Jan. 

2009
	I
	6.5
	1.3
	96
	177
	2726
	178
	8.3

	
	II
	6.3
	1.7
	119
	209
	2747
	168
	8.8

	
	III
	6.6
	2.2
	124
	238
	3057
	184
	9.2

	
	IV
	6.6
	1.5
	88
	179
	2690
	155
	8.1

	Average
	
	6.5
	1.7
	107
	186
	2805
	171
	8.6


1 Taken prior to planting in 2008 and 2009
Table 5 – Final Soil Analyses by Treatment 

	Treatment
	Plot 

#
	pH
	 OM

 (%)
	Bray I P

(lb/A)
	K

(lb/A)
	Ca

(lb/A)
	Mg

(lb/A)
	CEC

(meq/100 g)

	Controls
	3
	6.7
	1.6
	109
	229
	3082
	317
	9.8

	
	6
	6.6
	1.4
	108
	308
	3363
	206
	10.2

	
	12
	6.0
	1.7
	116
	238
	2645
	163
	8.6

	
	13
	6.7
	1.7
	191
	267
	2960
	193
	9.0

	Average
	
	6.5
	1.6
	106
	261
	3013
	220
	9.4

	Bradfield
	4
	5.7
	1.8
	137
	401
	2865
	234
	10.7

	
	10
	5.8
	1.7
	129
	583
	2907
	207
	10.4

	
	15
	6.2
	1.9
	142
	446
	3126
	279
	10.5

	
	17
	6.3
	1.8
	129
	417
	2086
	254
	9.1

	Average
	
	6.0
	1.8
	134
	462
	2746
	244
	10.2

	Early 

Bird
Compost
	1
	6.2
	1.6
	197
	427
	2819
	271
	9.7

	
	8
	6.3
	1.8
	148
	296
	2976
	344
	10.3

	
	14
	6.3
	1.7
	210
	279
	2944
	300
	10.0

	
	19
	6.6
	2.2
	149
	238
	3361
	406
	10.9

	Average
	
	6.4
	1.8
	179
	310
	3025
	330
	10.2

	Micro-
Leverage

Compost
	2
	6.8
	1.4
	184
	328
	3025
	250
	9.0

	
	7
	6.7
	1.6
	198
	304
	3184
	278
	10.0

	
	9
	6.6
	1.6
	151
	386
	3135
	245
	9.4

	
	20
	6.9
	2.6
	310
	377
	3527
	399
	11.0

	Average
	
	6.8
	1.8
	211
	349
	3219
	293
	9.6

	Farm 

Compost
	5
	6.8
	1.4
	330
	256
	3486
	306
	10.8

	
	11
	6.8
	1.5
	333
	250
	3033
	213
	9.3

	
	16
	6.5
	1.9
	315
	293
	2768
	209
	8.7

	
	18
	6.7
	1.9
	232
	236
	3474
	300
	10.7

	Average
	
	6.6
	1.7
	302
	259
	3190
	257
	9.9


1 Taken following 2009 tomato harvest 

Table 6 – Soil Micronutrient Analyses
Post-2009 Season1
	
	     Zn

   (ppm)
	    Fe

  (ppm)
	    Mn

  (ppm)
	    Cu

  (ppm)
	 S04-S

 (ppm)
	    B

 (ppm)

	Controls
	11.1
	33.5
	13.5
	1.79
	5.1
	0.51

	Bradfield Organic 

Fertilizer
	1.5
	44.4
	18.4
	1.68
	19.1
	0.40

	Early Bird

Compost
	3.4
	35.7
	14.6
	2.62
	8.0
	0.35

	MicroLeverage

Compost
	1.9
	27.8
	10.0
	2.25
	1.56
	0.32

	Farm 

Compost
	1.5
	27.4
	9.2
	1.54
	8.1
	0.23


1 Average of analysis done on soil composited from all four replicates from each treatment

Table 7 – Summary of Compost Analyses

	Test
	Farm Compost1
	Early 

Bird 2
	Micro-

leverage

	
	2008
	 2009 
  HG
	    2009 
     HH
	2009 
Comb.
	
	

	pH
	7.29
	6.82
	6.64
	6.72
	7.6
	6.74

	E.C. (mmho/cm)
	2.319
	2.452
	3.209
	2.852
	----
	14.119

	Total N (%)
	0.364
	1.468
	1.011
	1.292
	3.0
	0.661

	Total P (%)
	0.163
	0.321
	0.251
	0.299
	4.0
	0.497

	Total K (%)
	0.522
	0.561
	0.525
	0.541
	2.0
	0.936

	Total Ca (%)
	0.593
	1.543
	0.983
	1.554
	0.2303
	4.977

	Total Mg (%)
	0.213
	0.357
	0.269
	0.315
	0.2463                         
	0.534

	Total Zn (ppm)
	271
	197
	117
	140
	199
	137

	Total Fe (ppm)
	13663
	6690
	8017
	7617
	141
	10320

	Total Mn (ppm)
	1267
	738
	345
	489
	273
	747

	Total Cu (ppm)
	18
	21
	16
	17
	----
	110

	Total C (%)
	5.68
	18.89
	12.59
	14.84
	----
	8.53

	Organic C (%)
	----
	----
	----
	----
	45
	----

	C/N Ratio
	15.60
	12.71
	12.46
	11.48
	----
	12.90

	Nitrate-N (ppm)
	137.9
	81.1
	91.9
	86.5
	----
	250.8

	Ammonium-N (ppm)
	7.46
	0.15
	0.58
	0.57
	----
	7.69

	Moisture (%)
	34.26
	64.17
	53.67
	58.78
	----
	33.13

	Boron (ppm)
	----
	55.4
	46.2
	48.6
	16
	----

	Sulfate (ppm)
	----
	1733
	1631
	1506
	2153
	----

	Cu (ppm)
	----
	----
	----
	----
	67
	----

	Mo (ppm)
	----
	----
	----
	----
	0.19
	----

	Na (ppm) 
	----
	----
	----
	----
	3517
	----

	Al (ppm)
	----
	----
	----
	----
	10
	----


1 Farm compost was applied as a composite of two piles.  HG (house garden) is a cold compost dominated by the redworm, Eisenia foetida.  HH (hoophouse garden) is also a cold pile dominated by sowbug and pillbug shredders.  HG and HH composts were composited 1:1 for treatment application (2009 Comb.).
2 Farm compost and Microleverage analyses were performed by University of Missouri Soil Test Laboratory.  Analyses for Early Bird are reported from that company’s analysis.  Method of reporting may not be comparable for all elements.
3 Reporting units for Early Bird compost is for S, not sulfate.
