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During the second half of the 20th Century, livestock production was transformed 
from the centuries-old model of farm-by-farm management into the sleek, 
efficient industrial machine it is today.  
 
This metamorphosis was due almost entirely to the agribusiness pioneers (many 
of them in eastern North Carolina) who realized the same principles that molded 
modern manufacturing could be applied to livestock production.  The “integrator” 
was born, an umbrella entity that not only markets the protein but also 
standardizes the design and operation of the farm, the feeds, and the animals. 
 
Every farm, even those still owned by independent growers, benefits from the 
efficiencies and cooperative brain trust inherent in this production model.  But 
one aspect of today’s livestock industry has yet to be modernized by an 
integrated strategy … waste management.  Here, the industry is still steeped in 
the ancient practice of on-farm management and disposal, and while the tools 
and trappings may have changed, the basic strategy is the same ... scoop the 
stuff up and throw it on a nearby field. 
 
Unfortunately, the 21st Century demands more of modern agriculture.  It 
demands environmental protection.  It demands an “invisible” operation barely 
noticeable to its host community.  It demands sophistication and innovation.  And 
it demands all these things without a noticeable jump in supermarket prices. 
 
The livestock industry can no longer afford to regard waste management as an 
isolated problem for each farm to solve, but must see it as a component of the 
whole, the final production system to be regionalized and managed collectively.   
 
In this study, the economic viability of regional composting as an efficient, cost-
effective strategy for achieving this goal was examined. Using the poultry 
industry as its model, a two-year investigation identified and examined a number 
of factors which influence economic viability for regional composting, including 
costs to growers, costs to litter processors, and markets for compost products.   
 
Results indicate that by simply shifting existing research and construction funds 
away from less practical ideas to those which are reality-based and market 
driven, it will be possible to implement an industry-wide waste management 
solution within five years that will solve its disposal problems and allow the 
industry to grow and prosper for many decades to come … all for the same or 
less money than it is costing the industry today. 
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COMPANY OVERVIEW 
 
McGill-Leprechaun owns and operates two regional composting facilities in North 
Carolina and is one of the largest compost manufacturers on the East Coast.   
 
The Sampson County plant sits at the heart of one of the highest poultry 
production areas in the nation, surrounded by (quite literally) millions of tons of 
waste generated by area turkey and chicken farms each year.  Total manure 
generation from Sampson County (swine and poultry) exceeds five million tons 
per year.1 
 
Within one mile of the Delway facility are at least 100 poultry barns housing 
about two million broilers, layers, and turkeys, rotating up to three flocks each 
year, producing  around 20,000 tons of litter (manure plus bedding) annually.   
There are many pockets in neighboring counties where this concentration is 
much higher.  
 
The company’s primary revenue stream is derived from tipping fees paid by 
waste generators for processing a wide variety of materials such as: 

 
• Agricultural wastes like manures, effluent, separated solids, bedding, 

hatchery waste, stover. 
 
• Municipal wastes like yard waste, pallets, unpainted/untreated 

dimensional lumber and land clearing debris, water and drinking water 
treatment residues, sheetrock (drywall), source-separated food products. 

 
• Processing wastes like wood ash, charcoal, wood waste, sawdust, wood 

chips, and other processing residuals.  These include residuals from 
livestock rendering, food processing, gin operations, tobacco processing, 
pharmaceuticals, and other agribusiness operations. 

 
Drawing on its 14 years of commercial processing experience, the company has 
successfully combined many waste materials in the production of its line of 
compost products and soil mixes marketed throughout the Carolinas to farmers, 
landscape yards and other bulk users under the Leprechaun label. 

                                            
1 2000 North Carolina Agricultural Statistics 
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While poultry litter was once a significant portion of the wastes processed at the 
Delway facility, the company has been reducing the amount of poultry litter from 
nearby Prestage Farms and Nash Johnson and Sons Farms growers in recent 
years as value of processing space previously devoted to litter volumes has been 
allocated to waste materials with lower acquisition cost and/or higher processing 
value. 
 
STATEMENT OF PROBLEM 
 
A successful management strategy for any biodegradable waste stream meets 
three objectives: 
 

1. It provides for long-term removal of excess nutrients from the point of 
generation for beneficial reuse elsewhere; 

 
2. It does so in a manner that not only protects the environment but also 

negates nuisance issues; and, 
 

3. It is economically feasible.  
 
Composting is a highly efficient method for the management and redistribution of 
nutrients resulting from intensive livestock production.  However, there is no 
industry-led initiative that meets the first two objectives, and livestock producers 
currently lack the integrated processing solution and sophisticated marketing 
network that would be required to make composting meet requirements of the 
third. 
 
Compounding the problem has been the industry’s inability to consolidate this 
singular aspect of commercial production.  As a result, waste management 
solutions continue to be applied on a farm-by-farm basis rather than utilizing the 
one strategy that has modernized all other facets of the livestock industry … 
integration. 
 
At the same time, and while the necessary infrastructure exists within the 
composting industry to address these problems, a vital component – economic 
incentive for the compost manufacturer – is missing.  Market prices for compost 
products do not cover processing expenses for manufacturing systems designed 
to meet the through-put demands and product quality standards of the 
commercial marketplace.   
 
To make commercial composting viable for livestock manures and by-products, 
the livestock industry would need to pay subsidies in the form of tipping fees to 
commercial processors, just like every other industry. But for obvious reasons, 
this is a solution livestock producers have been reluctant to embrace. 
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A marriage between waste generator and compost manufacturer seems 
inevitable, but can a solution be devised that guarantees a long-term and 
mutually beneficial relationship? 
 
PROJECT DESCRIPTION 
 
In October 2002, McGill-Leprechaun began the study of a number of factors 
impacting the economic viability of livestock waste composting, using the poultry 
industry as its model.  Costs and revenues related to both waste processing and 
compost marketing were examined.  
Under an 18-month lease agreement with the FPPC, McGill-Leprechaun 
allocated approximately 25,000 square feet of existing processing and storage 
area at its Sampson facility to the exclusive production of composts derived from 
poultry litter blended with various amendments. 
 
During this period, a total of 3,074 loads or 90,442 cubic yards of poultry litter 
were transported to McGill-Delway for processing and blending with 
approximately 225,000 cubic yards of other feedstocks, generating about 
126,178 total cubic yards of various compost products. 
 
About 30,000 cubic yards were tracked for crop studies.  Less than 10 percent 
(11,000 cubic yards) of all litters received were set aside for National Organic 
Program products. 
 
All products were composted using methods and equipment currently in use at 
the facility, and the composts produced received no special handling or 
treatment.  
 
The $19,000 lease compensated McGill-Leprechaun for loss of revenue due to 
the inability to make this processing space available to paying clients and 
included: 

• Transportation and tipping fees for raw poultry litter; 
• Temporary storage and processing space for raw materials; 
• All equipment, materials, and labor to insure transportation and processing 

to meet Department of Transportation and North Carolina Department of 
Environment and Natural Resources standards; and, 

• Process monitoring and electronic data recording; sampling and laboratory 
analysis of raw feedstocks and finished compost product(s). 

 
The finished compost products were distributed throughout the Carolinas using 
McGill-Leprechaun’s existing marketing network to farmers, landscape suppliers, 
and other bulk compost users. 
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When the McGill-Sampson facility opened in 1990, 100% of the material 
processed was poultry litter (a mix of wood chips or sawdust and manure).  
However, in recent years, waste products with higher revenue value have 
gradually replaced litter, which is now only ± 5% of the total processing stream.   
 
The development of modern on-farm litter management systems has been 
dictated more by weather and crop cycles than by production needs.  Locally, 
litter has been accepted at McGill-Sampson for use as amendment material 
since the facility opened, but only when clean-out needs and compost production 
needs were in sync. 
 
When disposed through land application, litter is applied in raw form to nearby 
farmland, but can only be spread at certain stages in the crop cycle or when 
fields are dry enough for spreading equipment access.  Under ideal conditions, 
litter is removed and replenished from the production house in between flocks.  
But the realities of raw land application reduce complete clean-out (exposing the 
underlying clay pad and adding a six-inch layer2 of pine sawdust or wood 
shavings) to every year to 18 months.   
 
The following practices are typical of farms in this area: 
 

Broiler (chicken)   
21,000 birds per 50 x 500 ft. house  
About 185 cubic yards of litter per house 
De-cake under watering units and feeders every 5-6 weeks after each flock 
Fresh sawdust may also be added 
Entire house is cleaned out about once a year 
Clean-out be postponed if crew can't get out to field.   
 
Stud house (young roosters) 
8,000 birds per 50 x 100 ft. house 
About 93 cubic yards of litter per house 
Same flock held for one year 
No de-caking   
Clean-out annually between flocks 
 
Tom turkeys    
9,000 birds per 50 x 200 ft. house  
About 185 cubic yards of litter per house 
De-cake at 13-15 weeks between flocks; clean-out once a year (ideal)   

                                            
2  Bedding material is species specific. 
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Regulators allow turkey producers to push litter out and temporarily stockpile at the end 
of house, if needed 

 
A small operation may de-cake in the house with a rake-like implement (cruster 
machine) or tiller attached to a tractor to cut up and spread dry litter before 
removal.  Litter may be scooped up and removed with a front-end loader or 
bobcat if too wet.   
 
Larger farms may use a PTO-driver attachment called a "housekeeper," which 
functions much like a manure spreader, only in reverse.  The housekeeper is 
pulled through the production house picking up litter; then the load is taken to the 
field where, with the turn of a lever, it reverses the direction of flow and spreads 
the litter. 
 
Though healthier for the birds to clean out after each batch (flock), under current 
practices a poultry producer will often run three batches of birds through a house 
over a year before clean-out.  Typically, this will include two batches of chickens 
(5 weeks plus 3-4 days each) followed by turkeys (17-20 weeks) on some farms, 
since turkeys are able to tolerate higher ammonia levels and rougher bedding 
surfaces than chickens. 
 
Currently, it costs about $1,125 per barn for a full clean-out, plus $5.65 per mile 
per loaded ton (about 8 tons per load) for transport and spreading. 
 
Farms, Dates, and Volumes.   Litter processed during the 18-month period 
beginning October 1, 2002, and ending March 31, 2004, was transported from 12 
farms, all located within 22 miles of the Sampson facility.  This represented less 
than 10% (estimated) of the poultry houses located in this geographic zone. 
 

 
FARM 

 
OWNER 

 
BIRD # 

 
BIRD TYPE 

AVG BIRD 
WT3 

 
MILES 

B&S NJSF4 64,000  Light Hens 5.39 3.5
Boone Lake NJSF 12,600 Hens 5.39 6
Cherry Stud NJSF 1,000 Breeder Turkeys 27.01 4
Gold Pond NJSF 20,000 Broilers 5.39 10
Gordon-Myers NJSF 9,600 Heavy Toms 27.01 11
Old Place NJSF 450,000 Broiler and Light Toms 2.695 .5
Peterson Prestage6 23,000 Breeder Turkeys 27.01 12
Pine Top NJSF 20,000 Heavy Toms 27.01 3.5
Pope Prestage 24,000 Hens 5.39 5
Sassafras NJSF 3,000 Heavy Toms 27.01 22
Stencle NJSF 2,500 Heavy Toms 27.01 11
Williamson Prestage 23,000 Breeder Turkeys 27.01 12

                                            
3 U.S. Poultry Slaughter October 2004 (www.nass.usda.gov)  
4 Nash Johnson and Sons Farms, Rose Hill 
5 Average chicken + turkey 
6 Prestage Farms, Clinton 
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 TOTAL BIRDS:  652,700 X 2 = 1,305,4007 
 TOTAL POUNDS LIVE WEIGHT:  1,305,400 x 17.778 = 23,196,958 
  
Findings.   Composting as a waste management technology for poultry litter is 
a sound and sustainable approach.  However, cost to compost poultry litter is 
influenced by the type of composting technology and the raw feedstocks blended 
with it.   
 
The costs discussed herein reflect those typical at the McGill-Sampson facility.  
While processing was done under standardized conditions at a major facility, the 
volumes of litter processed and some of the special handling required were 
atypical.  Therefore, allocation, moving costs, etc. were not the same as other 
materials, but for the purposes of this study, are believed to be representative.   
 
1.  Lack of reliable litter disposal is the biggest single upset to a 
grower’s production schedule.  Production time is lost not only in the 
delay caused by unfavorable field conditions, but also by the corresponding need 
to reschedule clean-out services.  Improvements in efficiency of the production 
house will have a dramatic affect on profitability. 
 
2.  Transport to a McGill composting facility is cheaper than raw 
land application.  Litter transport to McGill currently costs the grower about 
$4 per ton per loaded mile. Transport to a field for raw land application is about 
$5.65 per ton per loaded mile.    
 
3.  Hidden costs add up.  Though not every grower would realize all these 
savings, investigations revealed many costs could be eliminated if litter was 
removed to off-site processing according to schedules9 optimized for bird health 
and production efficiency: 
 
 Litter storage shed:    $150,000 (400 tons raw litter)
 Double handling10:    $2.80 per cubic yard  
 Enzyme spray11:    $300 per house per litter batch 
 Cruster machine12:    $800 per house per litter batch 
                                            
7 For the purposes of weight calculation, a 2x annual turnover rate was used, though the average 
for some farms is higher. 
8 Average weight all birds. 
9 Currently, clean-out schedules are dictated by the availability of crop land or storage space. 
10 Growers using a storage barn pay to have the litter placed in the barn, then pay again to have it 
reloaded into trucks for transport to the field.  This figure is the cost of the second handling, not 
including mileage. 
11 Some growers use an enzyme spray between batches as an alternative to clean-out. 
12 If a grower is unable to clean-out between batches, a cruster machine is run through the house 
to loosen the top layer. Does not include $14,006 purchase price for the machine.  
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It is believed other benefits such as the ability to switch to more economical 
bedding (shredded paper, shredded gypsum, compost) and a reduction in 
mortality rates would also result if clean-out schedules were based on production 
needs rather than field availability. 
 
4.  Composting litter in isolation increases processing costs by 
about 10%.  Using litter as an amendment for processing other materials is 
more cost-effective. 
 
 

Raw Waste Analyses 
 
B&S 

 
Boone Lake 
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Stencle 
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McGill-Leprechaun manufactures and markets compost products that fall within 
two main categories: 
 

Poultry Litter only.  Poultry litter is the primary ingredient in composts 
processed for use on crops to be certified under the National Organic 
Program.  McGill-Leprechaun’s chief customer for this product is Burch 
Farms, Faison, North Carolina, which grows 250 acres of Butternut Squash 
& Jewel Sweet Potatoes processed for organic baby food. Use rates are 15-
20 cubic yards per acre (annually).  Trials have shown that compost 
provides a significant portion of fertility requirements and is contributing to 
produce yields and quality similar to conventional production practices. Only 
additional fertilization is with Bull Dog Soda providing 20% of nitrogen. (NOP 
standards do not allow the use of chemical inputs, including synthetic 
fertilizers and pesticides.)   
 
Poultry Litter + other feedstocks.  This generic blend is the base of 
several products including: 
 

• Leprechaun Row Crop  
• Leprechaun Produce Grower 
• Leprechaun Soil Builder  
• Leprechaun Potting Mix  
• Leprechaun Landscape Mix  
•  

Custom blends are manufactured to meet customer specifications and priced 
accordingly.  Prices for compost products typically run between $4 to $14 per 
cubic yard. 
 
Recommended agricultural application rates are 15-30 cubic yards per acre for 
compost products.  For landscaping, recommend rates are one to three cubic 
yards of mix per 1,000 square feet.  As a potting media, compost is blended with 
bark or other materials to constitute about 30% of the mix. 
 
Profit margins.  As a result of informal studies during the 2003 crop year, 
customers reported reduction of chemical fertilizer due to compost use can 
amount to $100 or more per acre and save $600 to $900 per acre when using 
compost as a replacement for fumigant. General practice among certified organic 
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growers shows compost is the only practical source of fertility for organic 
production in terms of economics. 
 
Customers also indicated compost use in landscaping and container nurseries 
reduces the cost of fertilizer and water and reduces the number of plants 
requiring replacement.  
 
One farmer reported 
the following yield 
comparisons on 
Round-Up Ready 
soybeans: 
 
 2002 – 
Averaging 18 
bushels/acre without 
compost 
 2003 – 
Averaging 28 
bushels/acres with 
compost 
 
During the 2004 crop 
season, more 
structured 
evaluations were 
established to 
corroborate grower 
observations and 
provide additional 
data.     
 
The map (right) 
shows the five 2004 
study locations.  
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BURCH FARMS - Sweet Potatoes 
 
Burch Farms has been a compost customer for a number of years and applies 
product to all of their organic fields and most of their conventional fields prior to 
planting.  The farm supplies three major U.S. baby food processors with most of 
organic sweet potatoes and some of their organic squash for their respective 
lines of organic sweet potato and squash production.  Organic makes up about 
5% of Burch Farms total production and about 10% when including transitional 
(transitioning from conventional to organic) fields. 
 
Approximately 15 acres of sweet potatoes (variety: Beauregard) for use in the 
production of organic baby food were planted on May 22 and 23, 2004. 
 
Compost was applied at a rate of 15 cubic yards per acre to the entire test field, 
with a double rate applied to a three-to-four-acre section of the field to determine 
what impact higher application rates might have on production.   
 
Sweet potato harvest began in late August 2004, about two weeks earlier than 
usual due to a processor’s specific need.  Burch Farms supplies about 2.5 million 
pounds of organic sweet potatoes now with the hopes of increasing production in 
the future. 

 

Burch sweet potato 
field – June 2004. 
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The organic crop was dug in moist conditions, yielding about 500 bushels per 
acre.  Ted Burch reported this was 200 bushels more per acre than average yield 
on Burch’s 2,000 acres of conventional production.  
 
No wireworm damage was detected.  The lack of wireworm damage without 
insecticide was impressive.  The ability to eliminate insecticide application in 
future years will save the grower $50 per acre.   Some manual weeding was 
done, as well as additional cultivating for weed control. 
 
Cost of production was significantly below that of fields grown under normal 
cultural practice.  It should be noted that, though the cost of production of organic 
was lower than conventional, there was the cost of cover crops which was about 

$100 per acre in 
addition to the cost of 
transitioning the fields 
into the National 
Organic Program. 
 
It was not practical to 
do a harvest count to 
compare the 15-yard 
compost rate to the 2x 
(30 yard) rate.   
 
A walk over by Ted 
Burch and Lewis Flynn 
confirmed an excellent 
crop, but there was no 
visual difference 
between the two 
application rates. 
 
This was attributed to 
the fact that compost 
and cover crops had 
been incorporated in 
the transitional years 
preparing land for 
organic production. 
 
 
 
 
 
 
 

 
Burch Farms 2004 sweet potato harvest
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2004 Sweet Potato Per Acre Cost Comparison13 
 

ITEM CONV $ ORGANIC $ DIFFERENCE 
Compost + amend. 100 
Cover crops 25 
Addtl. cultivation 20 
Nematicide 75  
Insecticide 50  
Fertilizer 275  
GROSS REVENUE 2,000 3,000 $1,000
NET 1,600 2,855 1,255
 
 
 
 
Burch – Lucas Field Location Map 
 

                                            
13 As reported by the grower.  Expenses that were identical for organic and conventional (tilling, 
labor, etc.) are not included. 
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Burch – Lucas Field Aerial w/study plot outline 
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Compost analysis 
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Burch Pre-plant soil analyses 
 

 



 
 
23Revised 022305 – FINAL ACTIVITY REPORT – FPPC-3-2002

 

Burch Post-Harvest Soil Analyses 
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Burch Pre-Plant and Post-Harvest Nematode Assays  
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Interview notes – Burch Farms - Ted Burch 
 
 
03-02-04 
Information from Pre-season Interview Form 
 

Ted Burch 
685 Burch Farm Road 
Faison, NC 28341 
TEL:  910-267-5781 
FAX: 910-267-1133 
 
Second generation family farm.  Crops about 4,000 acres near 
the town of Faison, North Carolina (town is in Duplin County, 

fields are in Sampson County). 
 
Generally a 3-4 year rotation for conventional crops (95%).  Past three years has 
grown peppers, leafy greens, sweet potatoes, cucumbers, squash, melon, 
eggplant, oriental vegetables. 
 
2-year rotation for organic crops (5%) – butternut squash, sweet potatoes, and 
cover crop.  Also grows organic soybeans and trying organic greens. 
 
First year of organic production for demonstration field (Lucas Farm).  Previously 
in pastureland.  Planted in cover crop of vetch and rye.  Trial is 3 acres with a 
rate of 30 cubic yards of Leprechaun NOP, with balance of field at 15 cubic yards 
per acre. 
 
 
12-08-04 Southern Exposures Restaurant, Faison 
Post-Season Interview by L. Lucas with L. Flynn 
 
Supplies most of the organic sweet potatoes and butternut squash for the top 
U.S. baby food manufacturers.  600 tons to Gerber, 400 tons to Heinz, about 100 
tons to Beechnut – sweet potatoes.  200-300 tons squash to Gerber and Heinz 
each.  Also grows 25-30 acres of organic turnips and rutabagas for Earthfare and 
Whole Foods markets. 
 
Rented new piece of land in 2004 to transition to organic.    Was near a chicken 
house.  Applied raw litter.  Planted beans.  Weeds took over and did not harvest.  
If compost was used, “would have been able to harvest.”   Does not have weed 
problems in compost fields.   Believes it has to do with weed seeds in feeds that 
are in raw litter; composting kills the weeds. 
 



 
 
26Revised 022305 – FINAL ACTIVITY REPORT – FPPC-3-2002

 

Organic fields -- runs cultivator through a couple more times than conventional 
(where herbicides are used).  Cultivates once after planting, then every two 
weeks usually.  Every week for the first 4-5 weeks in organic fields.  Cost is about 
$10 per acre to run the cultivator (labor and equipment). 
 
Doesn’t see insect damage in fields after 3-4 years of compost and green 
manure crops.  Elimination of herbicides ($75/ac) and insecticides ($50/ac). Buys 
beneficial nematodes for use in both organic and conventional. 
 
Not using any methyl bromide ($400/ac on low side) any more.  His land (light 
sand) is typical of soils throughout the southeast (FL/GA).  These areas should 
be able to get by without M.B. too. 
 
Crop rotations:  trades fields with neighbors to extend rotations;  have crop 
residues (corn) to turn in to fields – looks for clean fields.  May reuse same field 
again in five years for sweet potatoes. 
 
Have seen enough residual effects from compost use (cover crops look good) 
that he will cut back some on compost application rates this coming season. 
 
After three or four years of compost application, color of soil changes (Norfolk 
Sandy Loam) – soil is healthier – also noticed his fields carry through the dry 
season a little better than non-composted fields.    
 
Saw dramatic increase in organic matter content of Lucas field this season.  
Where typical for the area might be .5, Lucas field was 2.8 after harvest and 3.9 
after turning under the crop residuals. (4 is considered perfect for most crops) 
 
After 5-6 years of compost application, organic sweet potato fields are grossing 
$3,000/acre.    Cost per acre is $60 for compost (includes transportation and 
spreading), optional “touch-up” with Bull Dog Soda at $10/ac, plus $25/ac for 
cover crops (clover, vetch, oats).  Cost is no more than $100/ac. 
 
This compares to a $2,000 gross/ac for conventional sweet potatoes.  Costs 
include $75 for nematicide, $50 insecticide, $150 fertilizer = $275/ac.  Mostly 
breaks even on transitional fields.   
 
Next year will plant 300 acres of organic.  Will plant organic broccoli behind 
sweet potatoes (broccoli isn’t bothered much by insects). 
 
Compost on the Lucas Farm for 5-6 years.  Some previous erosion in the field,  
Soil Conservation put dykes in the field three or four years ago. 
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DL&B FARMS - Peppers 
 
A crop of bell peppers (variety: Camelot) was planted April 12, 2004, on raised 
beds with drip irrigation.  Prior to planting, a one-acre demonstration strip was 
divided into three subplots: 
 
• Section A:  compost applied at a rate of 7-8 cubic yards/acre 
• Section B:  compost applied at a rate of 17-18 cubic yards/acre 
• Section C:  no compost 
 
Sample harvest.  A pre-harvest sample was taken on June 11, 2004, by Lewis 
B. Flynn and James Jefferson, both employees of McGill-Leprechaun.  At time of 
sampling, the overall crop appeared to be strong and healthy with plant size and 
fullness slightly greater in the two compost plots.   
 
There was more harvestable fruit in Section A.  Total weight was also greater in 

Section B. 
 
Section A produced the 
greatest pre-harvest weight.  
Section B had the fewest fruit 
and the lightest weight. 
 
Since the entire field was 
fumigated, some of the 
benefits of compost use were 
apparently lost (compared to 
data collected from previous 
pepper trials were no fumigant 
was used). 
 
If any conclusions can be 
drawn from the pre-harvest, it 
might be some association 
between earliness of the fruit 
maturity in Section C and 
Section A. 
 
Production harvest sampling 
by Flynn was on June 23, 
2004, the day before actual 
harvest began.  
 
 

 
 

James Jefferson 
during pre-harvest 
sampling at DL&B's 
pepper field. 
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DL&B Peppers Pre-Harvest Sampling 06/11/04

C:  no compost

B:  18/cyd/ac 

A:  8 cyd/ac 

FARM 
ROAD 

HIGHWAY 

31 count – probable 1st crop fruit 
 

28 count – probably 2nd crop fruit 
 

TTL :  11.0 lbs 

18 count – probable 1st crop fruit 
 

20 count – probably 2nd crop fruit 
 

TTL: 6.2 lbs. 

20 count – probable 1st crop fruit 
 

27 count – probably 2nd crop fruit
 

TTL:  15.0 lbs. 

NOTE: Six-row trial.  Middle of Row 3 selected for sampling on all 
three demonstration plots. 

3
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DL&B Peppers 1st Harvest Sampling 06/23/04

C:  no compost

B:  18/cyd/ac 

A:  8 cyd/ac 

FARM 
ROAD 

HIGHWAY 

1B
10 plants – 44 fruit – 15.6 lbs 
 
6B 
10 plants – 29 fruit – 8.6 lbs 

1B
10 plants – 26 fruit – 15.0 lbs 
 
6B 
10 plants – 41 fruit – 17.0 lbs 

1B
10 plants – 33 fruit – 12.6 lbs 
 
6B 
10 plants – 41 fruit – 14.0 lbs 

NOTE: Six-row trial.  Rows 1B and 6B used for sampling on all three 
plots 

1B 6B
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1st market harvest.  DL&B's first field harvest for market was made on June 24, 
2004.  The trial harvest yield reported here was determined by Lewis Flynn on 
June 23. 
 
Peppers were picked from the outside row of plants in rows 1B and 6B.  Ten 
plants were selected from the middle of each block.  All peppers ready for 
packing were removed, counted, and weighted. 
 
The check (no compost) plants in Row 1B were healthy and uniform with an 
average of 4.4 fruit per plant, weight average of .354 pound.  The plants in Row 
6B were healthy, but less vigorous and uniform, with an average of 2.8 fruit per 
plant, weight average of .296 pound. 
 
The 17-18 cubic yards per acre plants in Row 1B were healthy and uniform.   
Fruit count per plant was less, but fruit size was larger with average of 2.6 fruit 
per plant, weight average of .577 pound.   The 17-18 cubic yards per acre plants 
in Row 6B were healthy and uniform with an average of 4.1 fruit per plant, 
average weight of .415 pound. 
 
The eight cubic yards per acre plants in Row 1B were healthy and uniform with 
an average of 3.3 fruit per plant, average weight of .382 pound.  The eight cubic 
yards per acre plants in Row 6B were healthy and uniform with an average of 4.1 
fruit per plant with an average weight of .341 pound. 
 
Combined results from Rows 1B and 6B 
 

ROW 1B ROW 6B  Avg. # 
fruit 
per 

plant 

Avg. 
wt. 

Fruit 
(lb.) 

 
# fruit  

10 plants

 
TTL Wt. 

10 plants

 
# fruit 

10 plants 

 
TTL Wt. 

10 plants
No compost 3.6 .331 44 15.6 29 8.6 
8 cyds/ac 3.7 .358 33 12.6 41 14.0 
18 cyds/ac 3.3 .331 26 15.0 41 17.0 

 
All plants harvested were healthy; all fruit harvested was in good quality.  One 
plant each in the no compost and the 17-18 cubic yard blocks of Row 6 did not 
bear fruit.  This has been attributed to a typical, random occurrence in this type of 
high-density plant population.  Two plants in sixty were barren, and this occurred 
once in the no compost block and once in the 17-18 cubic yard block. 
 
Market indicators.  Unfortunately, the bell pepper market collapsed at less than 
$6 per box.  Under normal market conditions, a box of peppers may be expected 
to sell for between $8 and $12 per box.  The low value has been attributed to a 
better-than-average crop year and excess product throughout the southeast.   
This crop was not harvested for market.  However, the report of a previous 
pepper study follows (Pages 31-33): 
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Compost as an Alternative to Methyl Bromide  

in Bell Pepper Production 
 

Ted Burch, Burch Farms, Faison, NC 
Lewis Flynn, Leprechaun Organic Products, Harrells, NC 

 
Introduction 
 
American farmers maximize yield and income per acre by using mineral 
fertilizers, pesticides, multiple tillage, and cropping.  These cultural practices 
have had a significant negative impact on the soil, its organic content, biologic 
activity, and productive capacity, and has led to a dependency on high cost 
material inputs. 
 
Many growers must rely on soil fumigants for the production of certain crops.  
Methyl bromide’s removal from the market in 2005 has stimulated considerable 
research to find alternatives to this widely-used product. 
 
Objectives 
 
Burch Farms operates an extensive packing and growing operation in Faison, 
NC.  Compost, purchased from Leprechaun Organic Products, is applied 
annually to more than 1,500 acres at Burch Farms, producing 3,500 acres of 
leafy greens, cabbage, squash, eggplant, cantaloupe, and a variety of specialty 
crops. 
 
Our trial was prompted by the results of a three-year study of methyl bromide 

replacement with 
compost in strawberry 
production conducted 
by Dr. Frank Louws, 
North Carolina State 
University. 
 
Twenty-six acres 
located at Lake Artesia 
Road, Sampson 
County, North Carolina, 
were set aside for the 
trial.  The field is a 
Norfolk Sandy Loam 
soil type that had been 

used the previous year as a nursery for sweet potato plants. 
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During the spring of 2001, the entire trial field was turned with a mole board plow, 
then disc harrowed.  A six-acre block was delineated on the north side of the 26-
acre field.  Leprechaun Soil Builder Compost was broadcast on the six acre trial 
block at a rate of 35 cubic yards to the acre. 
 
Preplant fertilizer was applied to the 20 acres without compost at the full 
recommended rate of 1,000 pounds 6-6-18 per acre.   
 
Three-foot plastic covered beds were formed on 72-inch centers.  Beds in the 20-
acre control block were fumigated with 50 pounds of methyl bromide.  The 6-acre 
composted block was not fumigated; however, a single application of 
Treflan/Command was made with good results to control weeds emerging in the 
open ground centers of the compost block. 
 
On April 15, King Arthur variety bell pepper plants were set in double rows at a 
population rate of 14,000 plants per acre.  On April 18, a late frost put the crop in 
jeopardy.  Two helicopters were brought in prior to dawn that morning, keeping 
the frost from settling and saving the crop. 
 
Over the next 60 days, the 
compost and methyl bromide 
blocks were similarly drip 
irrigated and fertigated with CN 
9 and 408.  Kocide and 
Manzate fungicides, along with 
Spintor insecticide, were spray 
applied at similar rates to both 
blocks. 
 
Results and Discussion 
 
Observations made during the 
grow-in of both the compost and methyl bromide blocks noted no significant 
difference in plant health or growth.  Soil and tissue samples indicated similar 
plant nutrient levels, consistent with the recommended ranges for the crop. 
 
Crop weight yield results were gathered on June 22, with four random sample 
harvests of 120 plants taken from both the control and composted plots.  The 
results indicated a 38% yield increase by weight in the composted block. 
 
On June 25, the first field harvest was conducted, with five rows each take from 
the control and compost plots.  The harvest grade and quality of peppers 
harvested from both blocks was high.  The results were 3,087 boxes from the 
fumigated block and 4,327 from the compost block – a 40% yield increase. 
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The cost of the Soil Builder Compost applied was $385 per acre.  A single 
herbicide application to the compost block of 605T was $25 per acre.  Fifty 
percent less preplant fertilizer applied to the compost plot, combined with a 
savings of $300 per acre in fumigation costs, gave a total per acre materials 
savings of $350 on the composted plot. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
In total, the cost of replacing methyl bromide with compost in this trial was an 
additional $60 per acre. 
 
Conclusion 
 
It is expected that the price of methyl bromide will increase annually over the next 
three years, prior to its removal from the market in 2005. 
 
Compost used as a replacement for methyl bromide encourages an active, rather 
than a sterile, soil biology while improving soil tilth and providing nutrients for the 
principal and succeeding crops. 
 
This trial’s high rate compost application block earned a significant dollar return 
only $60 in additional production expense.  A 40% yield increase translates into 
600 additional boxes of bell pepper per acre. 
 
Results of this trial demonstrate that compost application can be a lower cost 
alternative to methyl bromide and can significantly increase yield and per acre 
income. 
 
Burch Farms intends to replace all of its soil fumigation with compost. 
 
 
All production and management expenses for this study were borne by Burch  
Farms.  This study was funded, in part, by a grant from the North Carolina Department of 
Environment and Natural Resources, Division of Pollution Prevention and Environmental 
Assistance. 

PLOT COMPARISONS 
 

 METHYL 
BROMIDE 

 
COMPOST 

 
DIFFERENCE 

POUNDS/120 plants 23.7 32.4 + 8.7 pounds
BOXES/5-row harvest 3,087 4,327 + 1,240 boxes
$ INPUT/acre1 350 410 + 60 dollars
$ YIELD/acre 9,000 12,600 + 3,600 dollars
# BOXES/acre 1,500 2,100 + 600 boxes

 
1 Does not include cost of identical applications to each field such as 
  fungicides, fertigation, etc.    
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DL&B New Clifton Field Location Map 
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DL&B Field Aerial 
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DL&B compost analysis 
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Interview notes – DL&B - Doug Wilson 
 
04-04-04  
Information from Pre-Season Interview Form 
 
Doug Wilson 
3164 Governor Moore Road 
Clinton, NC 28328 
TEL: 910-533-3104 
HOME: 910-533-2520 
MOBILE: 910-990-0991 
FAX: 910-533-2000 
 
Second generation, family owned. Growing peppers, cucumbers, squash, 
eggplant and corn.   All crops managed conventionally, including plasticulture 
production. 
 
Study location is 42-acre field known as New Clifton Farm (intersection of West 
Darden and McCullen Roads in Sampson County near Faison). 
 
Field has been in rotation for the past 10 years in cucumbers and peppers grown 
under plastic.  The field is leased, sandy soils. 
 
One-acre demonstration strip will be divided into three sections with complication 
rates of zero, 7-8, and 17-18 cubic yards per acre.  Pepper variety:  Camelot. 
 
 
08-26-04 at DL&B office 
Post-Season Interview by L. Lucas 
 
Wilson family started farming in 1933 as produce growers – never really into field 
crops big time. Doug Wilson has always been a farmer. 
 
12 years ago operation became DL&B – still a family-owned operation. 
 
All produce – 1,300 acres spring and fall. 
 
Affiliated with King Farms (sales entity) with two offices in Florida – began three 
to four years ago. 50-100 employees seasonal and fulltime – now sells produce 
year-round through sales entity – went through brokers before 
 
Farm used traditional methods (on ground) until 1983 when made the transition 
to plasticulture (took 3-4 years) – plasticulture offers more production, more 
control, better quality of produce 
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When Doug was little boy, they used waste from mule stables on the fields.  
Decided to try compost because of articles about good results and Doug Sanders 
(NC Cooperative Extension Service Specialist) had told him about results of 
compost use in Australia where they grew beautiful crops on marginal soils for 
many years (his area has good soils) 
 
Had problems in some fields that no one could identify – put compost on fields – 
fields are normal again – “compost just clears it up” 
 
Now using compost on 75 acres – in second year – plans to continue and 
increase compost use 
 
Biggest plus is yield increase – “compost will make a crop grow as normal” in a 
marginal field – improved yield outweighs cost of compost 
 
Now doing tests on cutting back on fertilizer usage in compost amended fields 
 
Observed no difference or variation depending on crop use – all fields improve 
 
Fields range from 10-100 acres within 12 miles of the office 
 
Had used compost prior to becoming a Leprechaun customer 
 
HOW CAN THE USDA HELP? Put more emphasis on recycling materials 
already here and use them to grow crops (rather than the manufacture/use of 
chemicals). 
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HOPE FARMS - Cotton 
 
The Hope Farms cotton fields were inspected and soil samples taken on June 
14, 2004. 
 
Ozzie Road field crop looked good and there was an obvious visual difference 
between the check and compost plots.  Plants in the compost plot appeared to 
have more canopy, were darker in color, and slightly larger. 
 
The Peterson field also had the same visual characteristics between the compost 
and check plots.  The soils in this field are sandier than the Ozzie field and, 
overall, the crop did not appear to be quite as strong. 
 
Lewis Flynn walked both fields in mid-September, reporting that both crops 
looked good, and there was a visual difference in plant size and color where the 
compost was applied.  Most of the bolls were formed, but the field had not yet 
been defoliated and it was not possible to assess potential yield differences. 
 
The field was harvested in mid-October.  The grower reported a visual difference 
in the field after defoliation (more “white” in the compost plots), but did not 
determine whether this difference was due to a higher boll count, larger/heavier 
boll or combination of both.    The grower did not separate the plots during 
harvest and no harvest data was collected. 

 

Hope cotton field 
June 2004 
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Hope Ozzie and Peterson Field Location Map 
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Hope Ozzie-Peterson Fields Aerial 
 

Peterson

Ozzie
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Hope compost analysis 
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Hope Pre-Plant Nematode Assay 
 

 
 
Hope Post-Harvest Nematode Assay 
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Hope Pre-Plant Soil Analyses 
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Hope Mid-Season Soil Analyses 
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Hope Post-Harvest Soil Analyses 
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50Revised 022305 – FINAL ACTIVITY REPORT – FPPC-3-2002

 

Interview notes – Hope Farms 
 
03-03-04  
Information from Pre-Season Interview Form 

 
John Hope 
6990 Garland Hwy. 
Clinton, NC 28328 
MOBILE:  910-592-8990 
FAX: 910-592-4312 
 
Crops grown in past three years have included corn, soybeans, 
cotton, produce – all conventional. 

 
Peterson Field – 100 cubic yards of Farm Grade applied at center 6 acres of 
field. Light soils.  Planted in corn last year.  No cover crop. 
 
Ozzie Field – 100 cubic yards of Farm Grade compost applied at center 6 acres 
of field.  Heavier soils.  Planted in cotton last year.  No cover crop. 
 
11-29-04 at his office outside of Clinton, NC 
Interviewed by L. Lucas with L. Flynn 
 
John Hope is (at least) a fourth generation farmer – could be longer than that. 
Father grows produce.  An uncle tends the family farm. John farms land his 
father bought.   
 
Grandfather grew cotton, but stopped because of boll weevil problems (probably 
in the ‘40s).  Farmed corn-soybeans-tobacco until about 10 years ago when John 
tried cotton again.  A couple of growers tried cotton in the area in 1991;  John 
tried it a couple of years later (’94).  Price was higher then.  In 2003 was growing 
4,000 acres of cotton;  this year it was about 2,500 acres.  Own equipment to 
harvest 2,500 … had to hire out the rest when he was growing 4,000.   
 
2004 also grew 1,500 acres of corn, 800 acres of soybeans, and 350 acres of 
tobacco (expects to be impacted by tobacco buy-out, just not sure exactly how 
yet).  Corn-soybean acreage was up this year from previous due to cut-back in 
cotton acreage. 
 
Some fields in a corn-tobacco-cotton rotation, but some cotton fields no rotation 
over past 10 years.  Seeing a decrease in yields in those fields, more so in lighter 
soils. 
 
Bad experience with raw animal waste on cotton – never puts out at planting 
time.  About 10% of his fields received application of raw litter from local turkey 
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farm, rate about ½ load per acre (about 4 tons per acre).   Cotton got to be lanky, 
too much vegetation and bolls didn’t open.  Cut back on side dress of Nitrogen … 
probably need to spray “Pix,” or mepiquat chloride, a plant growth regulator that 
encourages production/maturation of the cotton boll instead of vegetation. 
 
Had compost spread on a cotton field about three years ago (application rate 
unknown) – saw significant, visual benefit – also residual benefits the following 
year – “made the best crop of cotton I’ve ever seen on it” – cut back fertilizer the 
second year “still make a good crop of cotton” 
 
Study field, didn’t notice any visual difference until picking time when took the 
leaves off (defoliation) – saw more white – don’t know if more bolls or more 
density in bolls – will need separate harvest count to confirm visual. 
 
John decided to try compost because had talked to vegetable growers that used 
it – had not heard about compost on cotton. 
 
Because of lower price in cotton --  has cut out a lot of input, especially foliar 
fertilizers (sprayed) – has not seen a corresponding drop in yield, “not enough to 
worry about it” 
 
850 # avg. yield per acre this year … good yield for this part of the country. 
 
This year (2004) 18 bales per module.  500# per bale after ginning (22,500# 
before gin).  Planted Delta Pine 555, out-yield everything else in his experience.  
Also plants 5599 and Delta Pine 444.  Plants other varieties also … some years 
one variety does better than others. 
 
Fertilizer is spread pre-plant.  Go by soil samples.  250# 0-0-60 potash.  100# 
0-40-60 phosphorus, but some fields get none.  For years used a blended 
product, but stopped to cut costs. 
 
Nitrogen: 10 gal 24S at planting, then 20 gal at lay-by (side dressing when 
plants are about 18 inches high) – knife it in.  Lime to around 6-6.5 
 
HOW CAN USDA FUNDING HELP YOU? 
 
Economics – what will compost use save you in nitrogen and fertilizer costs – 
hasn’t seen any studies with compost use on cotton – tissue samples prior to 
bloom
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JOHNSON NURSERY – Container ornamentals 
 
Johnson Nursery is a wholesale operation selling (mostly) to the northern market.  
The compost trial this season began with three-gallon containers of Ilex (two 
varieties), Barberry, and Ligustrum.  Plant material will be grown out for sale in 
the spring of 2005. 
 
The Leprechaun blend was 80 percent aged pine fines and 20 percent nursery 
grade compost, with no additional fertilizer in the mix.   This blend was compared 
with the nursery's standard mix of pine fines (without compost) and 14-16 pounds 
per cubic yard of a 20-9-9 fertilizer. 
 
Generally, spring growing conditions were favorable.  All plant material in both 
the compost and no compost blocks look good and have similar traits.  No visual 
differences between the two groups were observed. 
 
ILEX COMPACTA – Plants were 
pruned in early August.  Color on 
all plant material looked good.  
Plants with 16 lb. 20-9-9 seem 
fuller, but the 12 lb. fertilized 
plants and the straight compost 
looked the same with better flush 
on the compost plants after 
pruning.  There were 100 
containers with the compost blend 
and 20,000 standard blend. 
 
ILEX NEEDLE POINT – All plants 
seemed similar (16 and 12 lb. 
fertilizer and compost only).  
There were 100 containers with 
compost blend and 10,000 
containers with standard blend.  
 
LIGUSTRUM – All plants seemed 
similar (16 and 12 lb. fertilizer and 
compost only).  All containers 
have been top-dressed with an 
IBDU 22-5-6.  There were 100 
containers with compost blend 
and 4,000 containers with 
standard blend. 
 
 

Johnson Nursery barberry 
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BARBERRY – All plants look similar.  The root ball of compost plants has better 
and more balanced root structure.  There were 100 containers with compost 
blend and 5,000 containers with standard blend. 
 
Overall, the grower reported growth was green with a strong flush, even in the 
barberry, which is sensitive to root damage during hot weather.  No visual 
difference was reported between the 1x and 2x compost rate. 
 
While performance was about the same for compost vs. non-compost containers 
in all plant varieties, the grower reported a significant savings in the cost of the 
compost blend container mix over the more traditional product due to the ability 
to cut back about 20% on the amount of fertilizer used when compost is 
incorporated in the blend.    
 
The nursery uses about 5,600 cubic yards of mix a year at an estimated cost of 
$28.80 per cubic yard.  A 20% savings would reduce these costs by $32,256. 
 
Other impacts on mix costs may also encourage nurseries to use more compost 
as bark prices continue to increase (expected to be at least $1/cyd higher in ’05), 
the bark industry consolidates (fewer suppliers and less competitions), and fuel 
surcharges continue to mount (the major suppliers of quality bark products are in 
Virginia and South Carolina). 
 
Quality barks are aged and softer, allowing the absorption of more nutrients and 
water than lesser quality (greener) barks that are still giving off oils and esters. 
 

Johnson Nursery barberry trial
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But like bark, compost products must also be of high quality to be used in this 
industry.  With pine fines now $12-14/cubic yard, the same as Leprechaun’s 
premium products, the ability to deliver additional savings through reduced 
fertilizer costs may be the impetus needed to make compost a mainstay of this 
industry.
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Johnson Nursery Location Map 
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Johnson Aerial 
 

 
 
N = Ilex Needle Point 
B = Barberry 
L = Ligustrum 
C = Ilex Compacta

N

C
B

L
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Johnson Pre-Plant Bark Mix Analysis 

Johnson Pre-Plant Potting Media analysis 
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Interview notes – Johnson Nursery 
 
Carl Potter 
Johnson Nursery Corp. 
985 Johnson Nursery Rd. 
Willard, NC 28478 
TEL: 285-7861 
MOBILE: 910-279-4439 
FAX:  910-285-6601 
 

 
12/08/04 at Carl’s office 
Interviewed by L. Lucas with L. Flynn 
 
Sells mostly to northern market – plants can be under considerable stress here in 
July and August 
 
Did not detect any visual difference between 1x compost blend containers, 2x 
compost blend containers, and standard bark mix.  However, believes a 
reduction in slow-release fertilizer may be possible when using compost … up to 
20% less (12 pounds of commercial fertilizer vs. usual 16 pounds). 
 
Media is a large portion of the cost for container nurseries … potential to cut 20 
percent of that cost is significant.  Current cost is about $28.80 per cubic yard.  
Uses about 5,600 cubic yards of potting mix a year. 
 
Will expand compost trials next season … try on other root-sensitive plants like 
Nandina and Laurapetalum.  
 
Starts all plants from cuttings on-site – liner to 1 gal to 3 gal.  Trial potted in 3 gal 
… will not be repotted before sale this spring/summer …  stays at the nursery 
about 15 months before shipping. 
 
Waters from surface pond … spends a lot of time in water management … 
overhead sprinkler system … may take a look at moisture retention next year … 
needs 900 plants in the trial to make up a “block” where water can be controlled 
and regulated. 
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SHINGLETON FARMS - Cabbage 
 
5/31/04 BACK FIELD – BRAVO CABBAGE 
 
Harvest had begun in this field the day prior to sampling.  Overall, the crop 
looked good.  Walking the rows, it was observed that the size of heads became 
progressively larger moving from the check (no compost) plot, to the 15 cyd/acre 
plot, to the 30 cyd/acre plot. 
 
Applications of compost had been made perpendicular to the row length. 
 
Sample rows were selected based on similar soil type throughout the row.  Two 
rows (17L and 8R) were sampled on either side of the hard hose irrigation used 
to water the field (refer to field diagram at the end of this section).  The third row 
(10R) was added to the sampling to determine impact (if any) of the irregular 
watering pattern. 
 
Ten-foot sections of each row were sampled in the 2x, 1x, and check blocks.  
Within each sample row, 11 heads were harvested and weighed.  All heads were 
developed, ready for market. 

 
 

 
Shingleton cabbage harvest 
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Shingleton Back Field 

 
* The irrigation system used  not the same as the other two sections. 
 
 
The check plot was at the 
end of the field where the 
hard hose irrigation system 
ended and this section 
(except for Row 10R) did 
not receive as much water 
as the remainder of the 
field.  Row 10R was the 
only row in the check plot 
that had not been 
harvested prior to McGill's 
sampling activities. 
 
Production harvest was 
abandoned by the grower 
after the discovery of Tip 
Burn in the crop.  However, 
McGill continued with its 
harvest sampling in 10-ft. 
sections of each row in all 
three plots.   
 
Within each block, 11 
heads were harvested and 
weighed, equal to the total 
number of plants per 10-ft. 
of row length.  All heads 
were developed and ready 
for market. 
 
NOTE:  Samples were taken along the same horizontal plane in each section.  Weights are 
staggered in the drawing (right) to make it easier to read. 
 

Weight in lbs. per 11 heads  
Row 17L Row 8R Row 10R 

Check plot* 28.6 34.0 67.8 
15 cyd/ac 47.6 66.2 68.4 
30 cyd/ac 62.8 70.2 73.8 

Back Field Harvest 

HARD 
HOSE 

Control – no compost 

1x – 15 cyd/ac 

2x – 30 cyd/ac 

Left of hose Right of hose 

17L 8R    10R 

28.6

47.6

62.8
70.2

66.2

34.0

67.8

68.4

73.8
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06/08/04 PERSIMMON FIELD – BRAVO CABBAGE 
 
Harvest had begun in this field two days prior to McGill harvest sampling.  
Sections of the 2x and check blocks had been harvested and sold, with rejection 
for Tip Burn. 
 
The compost trial had been established in three separate blocks in line with the 
planted rows. 
 
Overall, the crop looked good.  In walking the field, size of heads were observed 
to become progressively larger moving from the check, to the 15 cyd/acre, to the 
30 cyd/acre plots. 
 
The field was watered by center pivot and all blocks are believed to have 
received the same amount of irrigation. 
 
Ten-foot sections of rows in each block were sampled in the 2x, 1x, and check 
plots.  Within each sample row, 11 heads were harvested and weighed.  All 
heads were developed, ready for market.   
 
This field was harvested with heads not quite as mature as the Back Field in an 
effort to reduce the incidence of Tip Burn. 
 
CONCLUSION:  Harvest weights and visual surveys of both plantings indicate a 
relationship between compost application and increased head size and weight. 
 
Shingleton Persimmon Field 

Weight in lbs. per 11 heads  
Row 10 Row 20 

Check plot* 34.4 35.6 
15 cyd/ac  48.8 46.8 
30 cyd/ac 51.0 52.6 
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Persimmon Field Harvest
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Shingleton Field Location Map 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Shingleton Fields Aerial 
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Shingleton compost analysis 
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Shingleton Pre-Plant Nematode 
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Shingleton 03-09-04 Nematode 
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Shingleton 05-03-04 Nematode 
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Shingleton 06-02-04 (Harvest) Nematode 
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Shingleton Pre-Plant Soil Analyses 
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Shingleton 04-02-04 Soil Analyses 
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Shingleton 05-05-04 Soil Analyses 
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Shingleton 05-26-05 (Harvest) Soil Analyses 
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Shingleton Post-Harvest Soil Analyses 
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Interview notes – Shingleton Farms - Tommy Shingleton 
 
Tommy Shingleton 
PO Box 357 
6367 Hwy. 58 
Stantonsburg, NC 27883 
TEL:  252-238-2155 
FAX: 252-236-5187 
T.shingleton@cocentral.com 
 
11-18-04 at his office in Stantonsburg, NC, 
by L. Lucas and L. Flynn 
 
Farm has been in the family about 100 years.  Both grandparents were farmers. 
Now farming land from both his mother’s and his father’s families ... about 200 
acres. 
 
Tommy has farmed all his life (joined his father).  Tommy is only family member 
left in the business. 
 
When he first got into the business (’73) crops were tobacco, corn and soybeans.  
In 1991, they stopped growing tobacco and started growing cotton, soybeans, 
and cucumbers.  Dropped the cotton after two years.  Has been all produce since 
1994. 
 
Used the money from selling off the tobacco to invest in the center pivot irrigation 
system, bought the cuke sizer (now grades for the entire community). 
 
Last year: 
 
 140 acres of cucumbers 
   30 acres of melons 
   20 acres of cabbage (first year) 

4 acre strawberry nursery (certified nursery under NC Certified 
Strawberry Program) 

 
All fields are irrigated, which restricts fields than can be used for cropping since 
the field must be near water (pulls from ponds and creeks, not wells). 
 
Trying to get soil profile right (biota).  Has cut back on fumigant use.  It kills off 
beneficial nematodes to get to the root nematodes.  Has used a biological 
nematicide, and could see the difference, but it has been taken off the market. 
 
Has been interested in sustainable agriculture for some time … goes to some of 
the meetings in Pittsboro (CES-Debbie Roos) … heard Elaine Ingram speak on 
CD … trying to build soil biota … talked to Lewis at a show. 
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Has used cover crops for some time, but believes organic matter will speed up 
the process (of building up soil) faster than the use of cover crops. 
 
Father would sow fescue in the fall after tobacco crop … leave for full year, then 
turn under.  He (father) was on the Soil and Water Conservation team in Wilson 
County … raised cows for many years on crop land … was a cow/calf operation 
with 40-50 brood cows … would sell calves each spring @ 500-600 lbs.  
Terminated cow/calf operation when they had to tear down the fences to put in 
the irrigation. 
 
Cukes are more sensitive to nematodes than cabbage … not sure he can go 
without fumigation for cukes, but willing to try.  Soil health plus wind/erosion 
control are the key factors influencing his farming operation.  
 
“Daddy knew about cover crops and kept the soil from washing away, but he 
didn’t know about the microbes.” 
 
Cost will be the biggest factor in determining how much compost is used on the 
farm. 
 
“You have to start looking at the benefits you get.  How much yield increase do I 
have to get to offset the cost?” 
 
No visual difference in this year’s cabbage crop between control and test plots.  
Lewis saw a response in the weights.  But (because they did not harvest) was 
not able to reach a conclusion this year.  It was a very unusual year … wet and 
hot … cabbage grew fast … possibly wasn’t getting enough calcium causing 
internal problem called “tip burn.” 
 
For the next two seasons, will do a 1x (15 cubic yards/ac) rate over the entire 
field. 
 
In trying to move to sustainable, will have to – 
 

• Deal with the nematodes. 
 

• See if the yield difference will pay for the compost. 
 
“What’s happening below the soil will greatly influence what’s happening above 
ground.  If compost feeds the soil, it will make a difference above the ground.  
We’ve got to get what we’ve got now back up to the way it used to be.” 
 
Modern farming practices have increased harmful, root-feeding nematodes and 
decreased beneficial nematode populations and mycorizal fungi. 
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“The critters down below the ground are your livestock.  Every two acres of soil 
micro-organisms is equal to a Jersey cow’s nutritional needs.  You have to feed 
your animals under there if you want them to survive and multiply.” 
 
More equipment now to look at bacteria … check DNA … more science … more 
tools to work with (than in father/grandfather’s day) 
 
HOW CAN USDA FUNDING HELP YOU? 
 
Having a hard time finding anyone who knows how to transition (from 
conventional to sustainable) in a commercial operation. 
 
“There are only a few farmers crazy enough to do the testing … everyone else 
just sits back and waits for someone else to figure it out, then tell us what to do.” 
 
If McGill and a farmer (i.e., Shingleton) are willing to sacrifice time and effort, 
then the USDA should come up with the money … find out what rates to use and 
the crops where it’s (compost use) feasible. Farming without chemicals and 
synthetic fertilizers … “it’s coming back around.” 
 
Farmers need to see some facts and figures before they’ll try it.
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CROP STUDY FINDINGS 
 
Our study participants are all progressive commercial farmers who have an 
interest in sustainable agriculture.  In most cases, our studies were not entered 
into to address specific questions as to the suitability of compost use as part of 
an annual program of soil amendment.   
 
In the case of Burch Farms, the use of NOP14 compost in organic sweet potato 
production, compost is an essential ingredient in their ability to grow organically. 
The use of compost allows them to produce the crop at a cost similar to or below 
conventional with a 20% price premium.  Buyers of organic produce for the baby 
food industry find that organic production is, in most cases, directly related to 
easily accessible compost supplies. 
 
The benefits of compost use in nursery planting media are also well documented 
in academic research.  Nursery mixes, in most cases, are no more than 20% 
compost, and the cost of compost is competitive with other portions of the media, 
i.e., barks, peats, perlites.  Through the study, compost use was found to provide 
a direct cost savings to the grower of 20%. 
 
Cotton crops can be affected unfavorably by excess nitrogen.  Compost, as a 
slow release source of nitrogen, can be a competitive and more suitable nitrogen 
source. 
 
Cabbage has been grown with great success with Leprechaun composts for the 
past five years at Burch Farms.  Application rate of 15 cubic yards per acre is the 
economical limit for farms distant from the McGill-Sampson plant, like the 
Shingleton farm.   
 
Peppers, as a high value crop, can be grown without the use of methyl bromide 
(soil fumigant) as demonstrated in a previous study by Burch Farms.  Compost 
use at DL&B this season resulted in improved organic matter content, but since 
DL&B opted to fumigate all fields, other benefits could not be measured.

                                            
14 National Organic Program 
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CONCLUSIONS 
 
CONCLUSION #1.  Litter disposal is a growing problem for poultry 
producers.   
 
Litter disposal is a growing cost of production for poultry producers, who must 
absorb rising costs related to cleanout, hauling, and spreading.  In eastern North 
Carolina, it is not unusual for the grower to absorb 100% of these costs, which 
are expected to soar when phosphorous loading regulations are implemented.   
 
According to one grower, the lack of outlets for poultry litter is a major reason 
why the poultry industry is no longer expanding in this area.  In addition, a 
number of hidden costs for disposal were discovered during the course of this 
study, costs that could be reduced or eliminated by a regional composting 
strategy. 
 
Full implementation of a regional model based on contracts and partnerships with 
commercial compost manufacturers will increase grower costs by zero dollars in 
capital investment, zero dollars in operating costs, and zero dollars for 
maintenance over a 10-year period.  In addition, no jobs at the farm level will 
be lost, since litter will still need to be collected and transported, presumably, by 
the same contractors who now perform this service. 
 
For the processor, a sizeable gap between costs and revenues exists.  However, 
there is good news for the commercial compost manufacturer:  prices for 
compost sales are rising and expected to average $10/cubic yard within the next 
five to seven years, the breakeven point for poultry litter processing (excluding 
capital costs for the processing plant of $3 to $5 million). 
 
This regional strategy will also create new jobs, conservatively, about 30 for 
every 100,000 tons of litter processed.  Looking just at Duplin and Sampson 
Counties and their more than 5 million tons of manure solids (poultry and swine) 
generated annually, this could mean more than 1,000 new positions for truck 
drivers, front end loader operators, and other support personnel in this region.   
Similar pockets of high concentration are scattered around the state.   
 
The specific benefits of a regional waste management strategy include:   
 

RFP-FPPC-3-2002 FINAL REPORT 
 

Conclusions, Recommendations 
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Projected breakeven for processing 100,000 tons per year.  Revenues” 
reflect combined revenues from all tipping fees from other feedstocks and compost. 

• 10-year annualized cost (including capital, operation and maintenance 
costs) of zero dollars per 1000 pounds of steady state live weight for 
poultry producers, with 100% removal of all nutrients from the production 
site. 

 
• Savings and/or avoided costs for poultry producers of at least $1,500 

per production house per year.  (See Page 9) 
 

• For the composting industry, projected revenues of $15 for every ton of 
litter processed, derived solely from product sales and transport.   

 
• Tax incentives for the litter processor of 70 cents per $100 (property tax 

rate in Sampson County) or $7,000 per million dollars invested.  
End product users are also eligible for cost share monies to cover 75% of 
the cost of new spreading equipment (about $8000), funds that are not 
available for synthetic fertilizer products. 

 

In addition to direct benefits to poultry producers, litter processors, and compost 
users, a regional waste management strategy would have positive impact on 
their respective industries. 
 
Regional Composting and the Poultry Industry.  Unlike other parts of the 
country, where litter disposal differs from North Carolina, the impact of 
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phosphorus-based (P) regulations for calculating land application rates in this 
state is expected to have a dramatic, negative impact on this industry which still 
relies heavily on land application for waste disposal. 
 
Current litter spreading practices are based on nitrogen (N).  The grower uses a 
soil sample to determine the amount of nitrogen in the soil and compares that to 
the nutritional needs to the next crop.  The difference between what’s there and 
what’s needed determines the volume of manure that can be applied. 
 
Nitrogen requirements for many crops are high, allowing high 
disposal/application volumes under N-based loading rates.  Unfortunately, 
phosphorus needs for those same crops are comparatively low, and P-based 
loading rates are expected to result in a drastic reduction in the volumes that can 
be disposed on the same acreage.  Acquiring more land for waste disposal is not 
a viable option for many growers due to cost and availability of land that does not 
already have a high P-residual level in the soil, loss of farmland to suburban 
encroachment, etc. 
 
Regional composting has the potential to keep the poultry industry in North 
Carolina and make the industry more profitable by improving the efficiency of its 
current waste management system.  It’s also the only practical solution with the 
potential to turn a current liability into a revenue stream for growers who partner 
with litter processors. 
 
Lower mortality, faster gains, reduced disease transmission, and reduced litter 
handling are the net result of a grower’s ability to switch to a predictable, 
dependable waste management system. 
 
Regional Composting and the Composting Industry:  Composting as a waste 
management strategy is still in its infancy.  The learning curve to scale up from 
backyard to industrial-sized facilities has been steep, but the industry has 
emerged as an efficient and competitive alternative to land application, landfills, 
and incineration. 
 
But like many sectors of the economy, this fledgling industry has been impacted 
by the decline in U.S. manufacturing and its waste products, slowing the growth 
of compost manufacturing.  If a partnership with poultry and livestock producers 
can be forged, the composting industry will be stronger and more competitive in 
the marketplace and, in turn, more cost-effective for the farmer. 
 
Once “critical mass” is achieved, the composting industry will be able to grow to 
match the research and marketing initiatives of the chemical industry and propel 
compost products into the mainstream agricultural/horticultural marketplace.  
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Distribution by Product – JAN 00 to OCT 04

Regional Composting and Row Crop Farming:  The use of compost in 
agriculture will have as much impact on row crop farming as the introduction of 
chemicals did in the 1950s. 
 
Conventional agriculture is beginning to understand what the organic grower has 
known for many years -- soil is an organism that must be fed, and compost is its 
perfect food. 
 
“The critters down below the ground are your poultry and livestock,” observed 
one grower.  “Every two acres is a Jersey cow.  You have to feed your animals 
under there.” 

 
CONCLUSION #2:  
Low price results 
in high compost 
sales volumes, but 
not high profits.   
 
Used by 90% of 
McGill’s agricultural 
customers, farm 
grade composts 
continue to be not 
only the most 
economical choice for 
large-scale 
agricultural use, but 
also the preferred 
product.  Priced at 
one-half the cost of 
the more highly 
processed Soil 
Builder compost and 
about two-thirds the 
price of the premium 

NOP compost (for growers certifying under the National Organic Program), farm 
grades include varying amounts of poultry litter in blends that result in nitrogen 
content of about 2.5 percent, compared to 2 percent or less for Soil Builder. 
Nitrogen content of NOP compost is about the same as farm grades.  McGill’s 
pricing structure for these products is directly related to tipping fees and materials 
handling costs:  
 
But while row crop farmers continue to be the largest volume users of compost, 
the lower dollar value of the products they use makes agriculture the least 
desirable market.  Currently, the landscape market is about one-sixth the size of 
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the agricultural market, but generates about three times the revenues.  Specialty 
markets (landscaping, golf courses, erosion control) will continue as the profit 
centers for compost manufacturing. 
 
CONCLUSION #3.  There is a relationship between price points, 
performance, and yield.    
 
Row crop farmers (corn, soybeans, wheat) use free poultry litter and/or low grade 
compost products, but marginal revenues for most field crops do not result in 
desirable cost/benefit ratios for higher grade composts.  However, improved 
performance and yield for produce growers, especially growers certifying under 
the National Organic Program, translate into higher profits, which justify premium 
compost products.  Still unknown is what economic benefit compost use might 
hold for other specialty crops, such as blueberries and grapes.  
 
Although the agricultural compost market is a long way from paying the kind of 
prices that would cover 100% of the cost of poultry litter composting, there is 
good indication that this may happen because:  (1) McGill-Leprechaun now sells 
compost from $4 to $14/cubic yard and (2) on a recent fact-finding trip to 
California, where farmers have been regularly using compost for the past 20 
years, McGill-Leprechaun staff observed that the average market price for 
composts was $20 a cubic yard. 
 
CONCLUSION #4.  Compost can be a lower cost alternative to 
methyl bromide.    
 
As indicated from a previous study (Page 33) and reinforced by the grower’s 
continued success without fumigants, compost can be a lower cost alternative  to 
fumigation when used as part of an overall change in management that includes 
extended rotations and cover crops. 
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RECOMMENDATIONS 
 
From the onset, McGill approached this project with the intent of developing a 
regional waste management model suitable for replication under a variety of 
production and geographic scenarios.   
 
As regulations tighten and farm acreage dwindles, the U.S. poultry and livestock 
industry, in general, and the North Carolina poultry and livestock industry, in 
particular, must consolidate its waste management systems to remain 
competitive in the global marketplace.  To achieve this, the industries must apply 
technologies that deliver value added and are environmentally sustainable.  
 
Typically, the farm-by-farm approach is less sustainable than a regional 
approach.  Five key factors can accelerate the development of sustainable, 
regional composting solutions: 
 

1. Policymakers and funders need to think regionally.   
Disbursement of federal and state subsidies, grants and program funds on 
a farm-by-farm basis is inefficient and rarely results in sustained solutions 
or removal of nutrients from the farm. These funds, if spent on projects 
with regional impact, would deliver better value for dollars expended.  
With policy and program support at both the state and federal level, 
regional composting has the potential to remove and market 100% of 
excess nutrients generated on-farm within just a few years at a to-the-
grower cost equal to or less than what s/he’s now paying.  There’s no 
other solution out there today that can offer the same AND do it within this 
time frame. 

 
Funded research and demonstrations must be market driven to be of any 
practical use to the industry and must look beyond individual on-farm 
solutions. 
 
Farmers tell us academic studies (small plot research focused on 
discovering the science behind the magic) are of no use to them, because 
a grower doesn’t want to know why it works. S/he just wants to know how 
to make it work for his/her individual farming operation.  Funded crop 
studies and demonstrations must provide answers to the questions 
farmers are asking, specifically, those related to (1) quantifying compost 
as a replacement for lime and other agricultural chemicals and (2) 
horticultural value of composts at different maturity levels as they relate to 
the farmer’s cost. 
 
Unlike new chemical products moving into the marketplace, compost does 
not need to prove its efficacy or its efficiency.  It has been the mainstay of 
organic agriculture for decades and has been proven safe and effective for 



 
 
84Revised 022305 – FINAL ACTIVITY REPORT – FPPC-3-2002

 

plants, animals, humans, and the environment.  At this point in time, the 
need is to move large volumes of litter-based composts to the 
marketplace, and that takes a different kind of research methodology and 
more practical research goals. 
 

2. Refine existing technologies.  Composting is a proven technology 
for managing livestock and poultry wastes.  Refining the process and 
optimizing facility size, combined with practical market research, can make 
composting the most economical solution.  Such refinements might 
include:  

 
• Better process control.   EXAMPLE:  VFD (variable frequency drive) 

air delivery to optimize delivery of air and oxygen to the microbial 
populations responsible for biodegradation. 

 
• Fine tuning mixing ratios.  EXAMPLE: Continuous vs. batch mixers. 

 
• Optimize bay size.  There is a trade off between efficiency and 

control.  Where is that line? 
 

• Combining static pile forced aeration with turned windrow 
finishing.  Can this increase facility through-put without sacrificing 
quality? 

 
3. Communicate compost’s benefits. Marketing efforts promoting 

compost use must be stepped up.  According to growers who participated 
in the compost study, information and articles about compost use in 
conventional agriculture/horticulture are absent from the trade press.   
New sources of information must be developed to get the word out about 
the benefits of compost use for all growers, not just those who wish to 
market NOP crops (those certified under the National Organic Program), 
since compost’s largest potential market is conventional agriculture and 
horticulture, not organic. 

 
4. Regulations need to change.  Currently, regulatory agencies lump 

waste disposal companies and manufacturers who use waste products as 
raw materials into the same category.  This erects many barriers to 
composting without any correlating benefit to the public or agriculture. 
Compounding the problem is the fact that regulations artificially segregate 
waste products into categories based on the generator when, from a 
biochemical, physical, materials handing, and processing perspective, 
these differences simply do not exist. 

 
The effluent and separated solids from swine operations, for example, 
require the same handling and processing strategies as those from 
municipal wastewater treatment plants.   Litter from some poultry 



 
 
85Revised 022305 – FINAL ACTIVITY REPORT – FPPC-3-2002

 

operations has more in common with waste from a lumber yard than a 
farm. 
 

5. Conduct comprehensive waste audits to identify compatible 
feedstocks.  Spreading regulatory oversight for waste management 
among many agencies and divisions insures that no one entity – neither 
government nor industry – has a clear picture as to the total waste stream 
generated by a region.   While there still may be some who think this is a 
good thing, others see this lack of information as a major hurdle to 
designing modern waste management strategies that include beneficial 
reuse of organics along with other recyclable materials.   

 
For organics, multi-source composting is still the only type of operation 
that has proved to be economically viable long-term.  Since the ability to 
“mix and match” waste streams to maximize the composting process is 
linked to profitability for these facilities, data related to waste types, 
generation volumes, and seasonality must be collected to assist in the 
siting and development of new compost manufacturing plants. 
 
For many years, McGill-Leprechaun has supported the idea of regional 
waste audits that include all waste generators – agricultural, industrial, and 
municipal -- as a much-needed impetus to drive growth and insure long-
term stability for the composting industry.   
 

 
 
 


