ORTH Carolina State Univer-
sity (NCSU) held its 10th an-
nual Vermiculture Conference
in Durham on May 27-28,
2010. Over 100 people from 28
states and five countries gath-
ered to learn and share infor-
mation about raising worms and using
worm castings and extracts to improve soil,
increase plant growth and reduce plant
pests and diseases.

The conference organizer, Rhonda Sher-
man, of NCSU’s Biological & Agricultural
Engineering Department, lined up speak-
ers from the U.S. and other countries to pre-
sent information on principles, large-scale
operations and actual applications in the
field and in research. The conference
opened with an overview of the basics, pro-
vided by Sherman and Dr. Norman Aran-
con, a leading researcher on the uses and
benefits of vermicompost from the College
of Agriculture, Forestry and Natural Re-
source Management at the University of
Hawaii at Hilo.

A FEW BASICS

Vermiculture refers to the practice of
raising earthworms and maximizing repro-
duction rates for the harvest and sale of
earthworms, versus vermicomposting,
which refers to the process of managing
earthworms to convert organic waste prod-
ucts into soil amendments for sale. The end
product is typically called either vermicom-
post or castings.

“Vermicomposting is very different from
traditional composting,” explains Sherman.
“In traditional composting, temperature is
the main component, but in earthworm
composting, high temperatures are a dan-
ger. Vermicomposting is really animal hus-
bandry. We want to use language that de-
notes this basic and important difference.”

Typical vermiculture systems include
windrows, batch systems and bins of vari-
ous sizes, wedge systems and flow-through
or continuous flow digesters. Bedding, feed-
ing, watering, pest control and harvesting
must all be factored into the set-up of a new
or continuing operation. Six species of com-
posting earthworms are available: Eisenia
fetida, Eisenia andrei, Dendrobaena veneta,
Lumbricus rubellus, Perionyx excavatus
(Indian Blues) and the Eudrilus eugenae.
The E. fetida, also known as red wigglers, is
the most common earthworm used in the
U.S. and Canada.

VERMICOMPOSTING ENTREPRENEURS

Presentations were given by owners and
managers of a range of vermicomposting
enterprises.

The Worm Farm: Mark Purser operates
The Worm Farm in Durham, California, a
large-scale 40-acre facility that ships 250 to
300 Ibs/week of worms throughout the U.S.
and Canada and sells over 4,000 tons/year
of castings, compost and soil amendments
mixes. He utilizes 300-foot and 600-foot
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Harris Worm Farm in Mebane, North Carolina hosted a tour for the 10th
Annual Vermiculture Conference at North Carolina State University. Owner
John Harris used old railroad ties to construct 9-foot by 4.5-foot rectangular
worm beds.

.
This year’s 10th
annual
vermicomposting
meeting captured
the advances in
operations,
research and
utilization of
vermicompost
and related
products.

Janice Sitton

long windrows where worms are fed a reg-
ular supply of fresh cow manure. Drip irri-
gation is used to keep the windrows moist.

The castings are harvested once a year in
the fall and screened to remove rocks and
cow ear tags. Sales of compost mixes and
soil amendments comprise over 75 percent
of the business. Purser purchases addition-
al castings from four other worm farmers
nearby to meet demand, and creates blends
mixed with bat guano, perlite and peat
moss to expand the castings portion of his
business. “If you are just selling worms or
castings, it is hard to do,” he says. “That is
why we have diversified with extra materi-
als, mixes and special blends.”

WeCare Organics Vermitech: Jeffrey
Budzich, a professional engineer and senior
project manager, oversees WeCare Organ-
ics’ Vermitech composting technology in the
United States and Canada. Vermitech is
currently the only large-scale vermiculture
system operating in the U.S. to process
biosolids from wastewater treatment plants
to meet Class A pathogen requirements.

A mixture of aerobically digested
biosolids and a minimal amount of wood
chips (for structure) is fed to the worms from
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the top, and vermicompost is harvested
from the bottom one to two days per week in
a continuous flow system. An installation in
Granville, Pennsylvania, which was pro-
cessing 10 wet tons/week of biosolids, has
been decommissioned. A second facility in
West Hanover, Pennsylvania, which re-
ceives 20 wet tons/week, is being expanded.
Several additional pilot plants are being
planned throughout the U.S.

RT Solutions: Tom Herlihy is the presi-
dent of RT Solutions located in Avon, New
York, the largest process controlled vermi-
composting facility in the U.S. Herlihy’s fo-
cus is on earthworm husbandry; castings
processed at his facility are marketed under
the brand Worm Power. He currently sells
over 400,000 lbs/year of castings in bulk, re-
tail packaging and liquid extracts for a price
that denotes the value of his product. Worm
Power is currently undergoing a major ex-
pansion that will be completed during the
fourth quarter of 2010.

Raw cow manure solids are mixed with
chopped silage (for use as a carbon source
and as a bulking agent) and then precom-
posted indoors before being fed to the worms.
The precomposting, thermophilic process
utilizes active aeration. Feedstocks are com-
posted for a minimum of 14 days with one
turn, with a minimum of three days at 55°C
to stabilize the materials, increase pathogen
reduction and destroy weed seeds.

Precomposted materials are fed to the
worms via a continuous-process, flow-
through digester. A 1- to 2-inch layer of feed
is spread along the top of the digester, and
castings are harvested from the bottom.
The bed/digester depth is sufficient to allow
enough time for the worm’s gestation cycle,
so “workers” are replenished on an ongoing
basis. Herlihy and his team monitor repro-
duction carefully. “If worms aren’t repro-
ducing, they aren’t happy, and when worms
aren’t happy it can lead to a total system
crash,” says Herlihy. “The biological pro-
cess can’t be pushed without losses.”

Sonoma Valley Worm Farm: Jack Cham-
bers developed a medium closed loop ver-
micomposter and a companion three-bin
precomposting system used at the Sonoma
Valley Worm Farm in California that has
been in operation for nine years. A local bio-
dynamic winery contacted Chambers to de-
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A mixture of aerobically
digested biosolids and a
minimal amount of wood chips
are added to the top of the
continuous flow Vermitech
composting system, operated
by WeCare Organics. Material
is added, and vermicompost is
harvested, one to two
days/week.

Jack Chambers of Sonoma
Valley Worm Farm (inset)
developed a closed loop
vermicomposter and
companion three bin
precomposting system. The
units on his farm (above) are
5-feet by 80-feet.

velop a smaller scale system for their
ranch, as they wanted to source all nutri-
ents needed on property. The smaller ver-
micomposting systems — one 5-feet by 20-
feet and another 5-feet by 40-feet — with a
three-bin precomposting companion sys-
tem, were developed and are now available
for other small and medium-scale opera-
tions that want to close the organics loop.
The 20-foot vermicompost system has a ca-
pacity of 7.4 cubic yards (cy) with an annu-
al output of 12 cy, or one yard per month.
The companion three-bin precomposting
system utilizes forced air and holds ap-
proximately 43 cubic feet per bin.

The Sonoma Valley Worm Farm receives
8 cy/ week of organic cow manure from the
Strauss Family dairy farm located nearby,
which is precomposted and then fed to
worms in four 5-feet by 80-feet continuous
flow vermicomposters from the top. The
vermicompost is harvested from the bottom
and dried for one to two days. Approxi-
mately 2 cy of material go in, and 1 cy comes
out per week. “When the worms have pro-
cessed everything and are ready for more,
the top of the bed looks like a pool table,”
notes Chambers.

Some wineries in the area use the ver-
micompost directly in the soil for new
plantings and/or to produce an extract ap-
plied to existing grape vines to reduce
powdery mildew. The typical loss rate in
the early 2000s for grape vine plantings
was 25 percent, but with a trial applica-
tion rate of one cup of vermicompost per
plant, only two of 400 plants were lost at
the vineyard located on the Worm Farm. A
famous Napa vineyard using vermicom-
post planted two acres of vines, and had no
vine loss whatsoever.

Harris Worm Farm: John Harris with the
Harris Worm Farm located in nearby
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Mebane, North Carolina
hosted a tour for the confer-
ence on the first afternoon.
Attendees were able to see a
small-scale vermiculture op-
eration first hand (one that
Harris manages in addition
to a full-time job).

Harris used old railroad
ties to construct 9-foot by
4.5-foot rectangular beds
about 9-inches deep, which
he covered with 90 percent
shade cloth secured with
bungee cords to keep out
pests and light. Cloth on the
bottom prevents moles and
voles from disturbing the
worms. The beds are located outside under several large
canopy trees, which help keep the temperature down as well.

The earthworms are fed precomposted horse manure,
sawdust and food scraps. Harris starts a new bed with 3- to
4-inches of aged manure, then adds 1- to 2-inches of manure
on top for food. Although he has harvested some castings, his
main focus is raising earthworms to satisfy orders received
on his website. Since starting the operation in 2008, he has
expanded to 18 beds and ships several pounds of worms on
a weekly basis. His worms were obviously thriving, as new
worm pods could be found throughout the beds.

MARKETING INSIGHTS

Tom Herlihy with Worm Power sells both castings and
casting extracts in bulk and through retail lawn and garden
centers in over 12 states. His company’s focus is on high-end
horticulture, for which consistent, repeatable results are crit-
ical. Through several collaborative projects with Cornell Uni-
versity, the consistent quality and value of Worm Power cast-
ings and extracts have been proven; third party research
data is available for new customers upon request.

Herlihy sells bulk castings for $400/cy, almost 10 times as
much as typical compost. Worm Power entered the retail
market in 2008, which came with a steep learning curve and
a new set of issues to be dealt with — packaging, distribu-
tion, product support, displays and financing. “In retail,
packaging is king,” notes Herlihy. “We hired a graphic design
team to come up with a new logo and look for our packaging
to increase shelf appeal.” He also described the difficulty
complying with the labeling requirements from different
states, but so far has been able to meet them with only one
label. He also produces vermicompost extract.

For Mark Purser of The Worm Farm, TV advertising is
less expensive and more effective than advertising through
newspapers, shows and fairs. He usually takes out four to
five TV spots per day. Aside from bulk sales, the majority of
his orders for worms come in via his website. In his presen-
tation, Purser provided a great overview of the steps need-
ed to harvest, bag and ship worms on a large-scale to fill
these orders.

GLOBAL EXPERIENCES

Maria Rodriguez, founder and managing director of By-
oearth, saw a need and an opportunity for worm composting
in Guatemala. The country has no waste diversion practices
in place, so all materials are taken to a city dump where ap-
proximately 2,000 low income families live and scavenge
materials for their livelihood. Rodriguez introduced vermi-
culture practices to 20 women living in or near the city dump
under a program called “Fertilize Your Future” or “Abona Tu
Futuro.” Through this program, Rodriguez has created
transferable skills in vermiculture, recycling and creative
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RT Solutions in Avon, New York recently expanded its vermicomposting capacity (above).
Raw cow manure solids are mixed with chopped silage and precomposted prior to being fed
to the worms in a 1- to 2-inch layer on the top of the beds.

cooking, a reuse for valuable organic resources that make up
50 percent of the Guatemalan waste stream, and a mecha-
nism for social change in her country.

Rodriguez also uses worms to compost coffee pulp at a fam-
ily owned coffee farm where she breeds worms and produces
vermicompost for the national market. She has a worm pop-
ulation of about 10 million.

Dr. Sarah Sathyavathi, assistant professor with the De-
partment of Zoology at Lady Doak College in Madurai, South
India, has focused her research and projects on using vermi-
composting to process sewage sludge, thus addressing two
challenges at once: management of biosolids and lack of fer-
tilizers for soils. Her research includes precomposting
biosolids with either cow dung or leaf litter, and then feeding
the materials to Perionyx excavatus (Indian Blue worms) and
evaluating physiochemical characteristics, heavy metals,
pathogens and plant growth between the control groups.

The highest percentage reduction in volatile solids was ob-
served in vermicomposts compared to controls and in those
derived from biosolids/cow manure combinations (81.44%)
compared to biosolids/leaflitter mixtures (45.16%). Oxidized
nitrogen (NO; + NO,) values were higher in cow manure de-
rived vermicomposts than in those derived from leaf litter.
The biosolids substrate ratio of 1:3 supported the highest
earthworm population. Total and fecal coliforms were pre-
sent in all vermicomposts and controls while Salmonella
spp. and Shigella spp. were absent.

Germination studies with Celosia argentea exhibited sig-
nificantly more chlorophyll and biomass and longer shoot
length than controls. Diameter and number of flowers were
more in Tagetes erecta when grown in soil amended with ver-
micomposts than in controls as well.

Dr. Suneet Dabke is the proprietor of Concept Biotech, a
consulting firm in India, which utilizes composting worms to
remediate toxic industrial disposal sites. Dabke presented a
vermi remediation case study. The initial analysis showed
extremely high levels of contamination in land located adja-
cent to a village with a toxic dumpsite. The groundwater was
severely contaminated with chromium, lead, iron and zinc.

It was not feasible to remove all the contaminated soil and
send it to the landfill, so only the top meter of soil from the
hazardous waste dump was removed before the vermi re-
mediation project began. Dabke then added compost and
vermicompost, a microbial solution, a vermiaccelerator (a
consortium of beneficial bacteria with nutrients to support
microbial life) and composting worms. The site was tilled ev-
ery two months. A crop of maize was introduced to measure
contamination in the plants and then tilled into the soil to
further improve soil health. Once the bioremediation was
complete, analysis revealed that only traces of heavy metals
remained in the soil. Groundwater contamination had been
reduced as well.
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PLANT GROWTH RESEARCH

Norman Arancon of the University of
Hawaii has been involved in vermicompost
utilization research for over 10 years. He
started his work at The Ohio State Universi-
ty under the direction of Dr. Clive Edwards,
and continues to lead research efforts on
plant growth and disease suppression
through the use of vermicompost. Arancon’s
research includes various feedstocks (paper
waste, food scraps, cow manure) and vermi-
compost application rates of 0, 20 and 40 per-
cent. Results show significant and repeatable
suppression of pythium, verticillium wilt,
rhizoctonia solani, powdery mildew, plant
parasitic nematodes, cabbage white caterpil-
lars, cucumber beetles, tomato hornworms,
mealy bugs, aphids and two-spotted spider
mites’ damage to a wide range of food crops.

Vermicompost harvested from the Ver-
mitech system was studied to understand
the effect on plant size and crop yields. Ac-
cording to Jeffrey Budzich, in a case study
with 20 percent treatment of vermicompost
to potting soil by volume, tomato plants were
57 percent taller than untreated plants after

Maria Rodriguez
introduced
vermiculture
practices to 20
women living in

or near a city dump
in Guatemala under
a program called
“Fertilize Your
Future.”
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17 days. An application of 1 ton/acre of ver-
micompost also showed increased yields of
potatoes from 14 to 22 tons/acre.

Herlihy and Worm Power’s research at
Cornell includes work with Dr. Anu Ran-
garajan in the Department of Horticulture,
who has developed mixtures of transplant
media amendments that include vermicom-
post for nutrient management in organic
vegetable transplant production. Dr. Eric
Nelson’s research group in the Department
of Plant Pathology has helped develop a
nonaerated vermicompost extract and is
currently investigating the microbial mech-
anisms behind Worm Power’s ability to
suppress Pythium damping off.

For more information, contact Rhonda
Sherman at rhonda_sherman@ncsu.edu or
visit www.bae.ncsu.edu/people/faculty/sher-
man. For information on an upcoming inter-
national vermiculture conference, please
visit http://isee9.info/. |

Janice Sitton is owner of Good Green Graces.
For more information, please contact her at
Janice@goodgreengraces.com or 415-577-5237.

SEPTEMBER 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


