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Every day in Ne w  Jersey, gro w ers, da irymen, pasture managers, horse
o w ners, and others in agriculture demonstrate farm management sk ills to

m inima lly impact w ater qua lity  and the env ironment.

They are assisted in the ir voluntary  ef forts by a diverse and po w erful range of
research, demonstrat ion, and outreach projects conducted by the Ne w  Jersey
A gricultura l Experiment Stat ion (NJ A ES) and Rutgers Cooperat ive Extension
(RCE). Fact Sheet publicat ions emerging from the research through RCE give
managers sound informat ion to make good management pract ice dec isions.

The purpose of compiling the w ork of  our faculty  and staf f  is to demonstrate
NJ A ES’s ability  to support  good research-based agricultura l pract ice dec isions
as pending Federa l and State non-point source w ater qua lity  regulat ions move
to w ard implementat ion in Ne w  Jersey. W e are proud to contribute the
impressive broad range of projects in this report  to w ard more v iable Ne w
Jersey farm ing operat ions - conduct ing the ir act iv it ies in harmony w ith our
State ’s surface and ground w ater resources.

These regulat ions are primarily directed to w ard anima l agriculture. While Ne w
Jersey has a lmost none of the large controversia l A F Os and C A F Os found in
other regions, w e do have many sma ller to medium sized livestock, da iry ,  and
equine operat ions. The pending regulat ions may potent ia lly impact the ir
product ion pract ices and fac ilit ies as w e ll as handling and benef ic ia l reuse of
manures or other anima l w astes. The regulat ions may a lso impact crop
farm ing operat ions near surface w aters or w atersheds.

Our results and outreach he lp make better agricultura l pract ice dec isions
possible and prov ide va lidated data, not “ junk sc ience” on w hich to base
regulatory standards.

This report  does not c la im to be an exhaust ive summary of  research,
extension outreach, or publicat ions. It  is snapshot of  agriculture re lated w ater
projects during Fa ll,  2 0 0 3. There is so much useful exc it ing w ork at  Cook
College, NJ A ES and Rutgers Cooperat ive Extension re lated to w ater resources
and qua lity  that  w e are amazed and proud to present this rev ie w .

Jack Rabin, Assoc iate D irector –  Farm Serv ices
C indy Rov ins, Crop Communicat ions Editor
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Project Description: The Barnegat Bay Project implements
Non-point Educat ion for Munic ipa l O ff ic ia ls (NEM O) in a ll 3 9
munic ipa lit ies of  the Barnegat Bay W atershed, as
recommended in the EPA  Nat iona l Estuary Program’s
Comprehensive Conservat ion and Management Plan. NEM O
is an educat iona l program addressing w ater qua lity  through
land use. The project builds on w ork completed by the
Rutgers Center for Remote Sensing and Spat ia l A na lysis
inc luding: GIS mapping and a “build-out”  ana lysis of  the
ent ire Barnegat Bay W atershed. A n addit iona l object ive
addresses public educat ion requirements of  EPA ’s Phase II
Storm w ater perm it t ing regulat ions. Every munic ipa lity  in
Ne w  Jersey must comply w ith these ne w  regulat ions and
obta in Phase II perm its.  This project assists these
munic ipa lit ies’  compliance w ith the regulat ions.

Project Description: This project is Sa lem County ’s f irst
w atershed protect ion init iat ive to reduce and prevent non-
point source pollut ion (NPS) in the 1 1 5-square m ile Sa lem
River W atershed. The Sa lem River, the spine of the
w atershed, is c ited by the Nat ion w ide Rivers Inventory for
“outstandingly remarkable va lues” –  yet  it  a lso has crit ica l
w ater qua lity  threats and impa irments.
This project implements a broad-based educat iona l
campa ign on protect ing w ater resources, complemented
w ith outreach to crit ica l audiences. Sa lem County is: 1)
educat ing and tra ining gro w ers to use an ana lyt ica l nutrient
management soft w are program and v isua lly scout to reduce
env ironmenta l impacts from f ie ld runoff ,  2) educat ing
lando w ners and businesses to reduce coliform leaching
from sept ic systems, 3) tak ing inventory of  stream banks
on part ic ipat ing farms/adjoining c luster homes for man-
made sources of  erosion and recommending vegetat ive
buffer,  reforestat ion, or other techniques to reduce
pollut ion, 4) educat ing boaters, f ishermen, and recreat ioners
to w atershed friendly pract ices that reduce NPS and protect
habitat  and spec ies, and 5) conduct ing a public a w areness
campa ign educat ing the genera l public and crit ica l
audiences about w atershed protect ion.

Salem County
GreenKeepers Plan –
Salem River/Delaware
Estuary Watershed
Project

Principle Investigator:
Dav id Lee, A gricultura l
A gent, RCE Sa lem County
Type of Project: Outreach
and educat ion
Project Time Frame:
January 1 , 2 0 0 0 through
December 3 1 , 2 0 0 4

Nonpoint Education for
Municipal Officials –
Barnegat Bay NEMO

Principle Investigators:
Christopher Obropta,
Ph.D.,  Spec ia list in W ater
Qua lity ;  George E. F lim lin,
Marine Extension A gent;
Janet N. Larson, Program
Assoc iate in Resource
Management
Type of Project:
Workshops
Project Time Frame/
Completion Status:
Project Started 1/2 2/0 3
and expected to be
completed Fa ll 2 0 0 3.
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Project Description: Four impa ired areas of  the the
Sa lem River are undergoing tests for nutrient leve ls and
pathogen populat ions.  Nutrient ana lyses (for feed and
manure) are be ing conducted on four part ic ipat ing
bov ine and equine farms in the w atershed.  The
aggregate results from nutrient ana lyses of  the farms
w ill be compared to nutrient leve ls in the w atershed.
The basis for addit iona l research w ill be determ ined on
the ana lyses of  results.   T w o educat iona l meet ings (one
bov ine and one equine) w ill be scheduled for agricultura l
lando w ners report ing results.   Speakers w ill present
informat ion re lated on: 1) Nutrient Management, 2)
Macro Invertebrate populat ion/W atershed Hea lth and, 3)
W ater collect ion and sampling techniques.

The New Jersey AFO
Outreach and Checkup
Program

Principle Investigator(s):
Dav id Lee, Sa lem County
A gricultura l Ex tension
A gent;  He len He inrich, NJ
Farm Bureau
Type of Project: Educat ion
Project Time Frame: July
2 0 0 3 through July 2 0 0 4

Animal Waste Manage-
ment and Water Quality

Principle Investigators:
Dav id Lee, Sa lem County
A gricultura l A gent,  M ichae l
W estendorf ,  Ph.D.,
Extension Spec ia list in
Livestock and Da iry ;  Marie
Banasiak, Sa lem County
Extension Program
Assistant
Type of Project: Research,
outreach, and educat ion
Project Time Frame:
December 2 0 0 2 –  March
2004

Project Description: W ith the EPA ’s concern about NPS
pollut ion from A nima l Feeding Operat ions and
Concentrated A nima l Feeding Operat ions (A F O-C A F O),
NJDEP and part ic ipants of  most of  the 2 0  w atershed
planning groups are turning the ir at tent ion to ho w  NJ
livestock producers can ef fect ive ly reduce NPS
pollut ion.  The NJ agricultura l community  is fac ing three
ma jor cha llenges to he lp producers prepare for more
intense scrut iny of the ir farm management w hile
ma inta ining prof itable and v iable operat ions:
1) Educat ing livestock producers, members of
the 4 8  livestock commodity  groups, other
organizat ions, and 4-H anima l c lub leaders, about
NPS pollut ion management, espec ia lly manure
management, before they are confronted w ith
possible NJPEDES perm it  requirements and
enforcement act ions.
2) Demonstrat ing w here potent ia l NPS pollut ion
m ight be occurring on the farm and ho w  to
manage the ir manure and other materia ls to
prevent discharges w ith m inima l expense.
3) Engaging these lando w ners in the process of
Comprehensive Nutrient Management Plan
deve lopment, and c larify ing the need for
planning serv ices e ither from the Natura l
Resource Conservat ion Serv ice, other agenc ies,
or the private sector.
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Utilization of
Community Leaves for
Improving Orchard Soil
Quality

Principle Investigators:
Robert  D. Be lding, Ph.D.,
Extension Spec ia list in
Pomology; Joseph
Heckman, Ph.D.,
Extension Spec ia list in
Soil Fert ility
Type of Project:
Research/Educat ion
Project Time Frame: 3
years:1 9 9 9-2 0 0 2

Project Description: In the spring of 2 0 0 0, t w o peach
blocks w ere set  up as a tria l for mulch of community
collected leaf organic matter (O M) to improve orchard soils.
Spec if ica lly, w e compared the use of  leaves to no leaves
applied, and the use of  supplementary  nitrogen to of fset  the
nitrogen needs of  decomposing O M.  F ina lly, w e compared
incorporat ing leaves into soils w here ne w  trees w ere be ing
planted or apply ing leaves only to the soil surface.  Tree
gro w th, nutrient status, and fruit  qua lity  w ere determ ined.
Informat ion about compost ing and the benef its of  soil O M
w ere re layed to gro w ers w hom readily adopted the pract ice
as a measure to improve soil fert ility ,  increase tree gro w th,
and improve y ie lds.
The ef fects of  using leaf mulch on w ater qua lity  inc lude:
reduct ion in use of  chem ica l fert ilizat ion; increased soil O M
he lps bind nutrients, reduc ing leaching; m icrobia l act iv ity
increases the breakdo w n of chem ica ls to reduce
ground w ater contam inat ion; and mulch reduces surface
w ater runoff .

Factors Affecting
Disease Development in
Nursery Crops Irrigated
by Recycled Water

Principle Investigators:
G ladis Z inat i,  Ph.D.,
Spec ia list in Nursery
Management; Peter
Oudemans, Ph.D.
Spec ia list in Plant
Pathology; A nn B. Gould,
Ph.D.,  Spec ia list in Plant
Pathology; Rich Oba l,
Monmouth County
A gricultura l A gent;  J im
Johnson, Cumberland
County A gricultura l
A gent;  Jerry  Frecon,
G loucester County
A gricultura l A gent
Type of Project: Research
Project Time Frame/
Completion Status: Data
collect ion w as completed
in early September, 2 0 0 3.
Results are current ly
be ing ana lyzed.

Project Description: The object ives of  the study w ere to:
1) ident ify  nurseries that ut ilize a w ater capture and recyc le
system, 2) ident ify  plant pathogens in recyc led w ater,  3)
determ ine predisposing factors that  increase disease by
measuring nutrients, EC  and pH of recyc led and runoff
w ater and 4) study the ef fect  of  various fert ilizat ion and
irrigat ion techniques on disease inc idence. F ive nurseries in
Southern and Centra l NJ part ic ipated in the study.
Retent ion ponds w ere bioassayed for the presence of  the
w atermold fungi Phytophthora and Pythium on a w eek ly
basis in July and A ugust.  The irrigat ion w ater (sanit ized
and unsanit ized ) w as a lso sampled for pathogen detect ion.
Irrigat ion w ater and leachate from test  block plants at  each
site w ere sampled w eek ly to measure nutrient,  EC  and pH
leve ls.  D iseased plants w ere collected and spec if ic
pathogens involved w ere ident if ied.
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Upper Cohansey
Watershed Project

Principle Investigators: J im
Johnson, Cumberland
County A gricultura l A gent;
Chris Obropta, Ph.D.,
Spec ia list in W ater Qua lity ;
Cumberland Soil
Conservat ion D istrict
Type of Project: Research
Completion Status:
Completed A ugust 3 0 ,
2003

Project Description: The Upper Cohansey River w as
monitored primarily for nitrogen and phosphorus leve ls
that w ere corre lated w ith part iculate matter in the
w ater.  S iltat ion w as found to be a leading cause of
impa irment.  The project a lso involved the insta llat ion of
vegetat ive cover on erodable agricultura l land near
surface w ater,  to reduce the impact of  agricultura l
operat ions on w ater qua lity .  W e’ve determ ined the
follo w ing conservat ion pract ices can impact the ef fects
of agriculture on w ater qua lity :  f ilter strips, w ater w ays
and diversions, drop structures, crop reserve program,
m inimum t illage, no t ill and turf  strips.

Motivating Changes in
Manure Handling
Practices of Small-Scale
Horse Farmers: A Multi-
Disciplinary Approach

Principle Investigators: Uta
Krogmann, Ph.D.,
Spec ia list in Solid W aste
Management; Caron
Chess, Ph.D.,  Assoc iate
Professor, Human Ecology;
M ichae l W estendorf ,  Ph.D.,
Spec ia list in Livestock and
Da iry
Type of Project:  Research
Project Time Frame: 2 0 0 1-
2004

Project Description: The goa l of  this project is enabling
improvement of  manure-handling pract ices for sma ll-
sca le horse farms of less than 6  horses through a
mult i-disc iplinary approach.  While deve loping
technologica l approaches (such as manure compost ing)
to dea l w ith manure problems on sma ll-sca le horse
farms is important,  it  is not suff ic ient.   To deve lop
better approaches for handling manure, sc ient ists and
engineers need to bet ter understand the pract ices and
percept ions of o w ners of  sma ll-sca le horse farms.  In
addit ion, ef fect ive communicat ion about manure-
handling pract ices w ill a lso depend, in part ,  on
understanding the constra ints o w ners face. Factors
that fac ilitate and impede appropriate manure handling
are explored through interv ie w s w ith o w ners of  sma ll-
sca le horse farms.
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Beneficial Uses of
Excess Cranberries in
New Jersey

Principle Investigators:
Uta Krogmann, Ph.D.,
Spec ia list in Solid W aste
Management; Barbara
Rogers, Ph.D.,  Program
Assoc iate, Soil Ecologist
in O ff ice of W aste
Management; Saratha
Kumudini,  Ph.D.,
Assoc iate Professor,
University  of  Kentucky
Type of Project:
Workshop and Research
Project Time Frame:
2 0 0 1-2 0 0 3

Description: Ident ify ing benef ic ia l uses of  organic w astes
prov ides farmers and munic ipa lit ies w ith organic w aste
management opt ions. A  dramat ic drop in cranberry  prices
(4 6 %) resulted in a federa l regulat ion to lim it  product ion in
2 0 0 1 (3 2 %). Cranberry  gro w ers needed to f ind immediate
w ays to manage and dispose of  the ir excess harvest in a
cost ef fect ive and env ironmenta lly sensit ive manner. The
overa ll object ive of  this study w as to ut ilize the excess
cranberries as a soil amendment by assist ing Ne w  Jersey
gro w ers in compost ing and/or using the cranberries as a
mulch. The three tasks completed to accomplish this overa ll
object ive inc luded: a) a compost ing w orkshop for the
gro w ers, b) a compost ing demonstrat ion site,  and c) the
cont inuat ion of a pilot experiment using cranberries as a
mulch.

Best Management
Practices for Horse
Manure on Small Farms

Principle Investigators:
Uta Krogmann, Ph.D.,
Spec ia list in Solid W aste
Management;  M ichae l
W estendorf ,  Ph.D.,
Spec ia list in Livestock
and Da iry
Type of Project:
Research, Factsheets and
Workshop
Project Time Frame:
1 9 9 9-2 0 0 3

Description: Construct ion act iv it ies, urban runoff ,  and horse
farms are the predom inant sources of  non-point source
pollut ion in the coasta l Monmouth County dra inage basin.
Best Management Pract ices (BMPs) for horse manure
management and espec ia lly horse manure compost ing on
sma ll-sca le horse farms in Monmouth County are be ing
ref ined and implemented. Personne l from Rutgers anima l
farms designed, constructed and monitored a simple shed
composter for f ie ld applicat ion. In this research port ion of
the project,  pathogen reduct ion in sma ll simple shed
composters and the re lease of  Aspergillus fum igatus
em issions under norma l farm operat iona l condit ions w ere
eva luated.  T w o sim ilar compost ing units w ere constructed
in Monmouth County on t w o sma ll horse farms.  A  third
fac ility  is designed and w ill be constructed short ly.  The
compost is used off-farm as soil amendment.  Centra l to
the project is an outreach program for informat ion
dissem inat ion and BMP adopt ion. 4-H groups are part  of  the
outreach program.
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Organic Wastes: Effect
on Soil Quality

Principle Investigators: Uta
Krogmann, Ph.D.,  Spec ia list
in Solid W aste
Management;   Danie l
G iménez, Ph.D.,  Assistant
Professor, Env ironmenta l
Sc ience
Type of Project: Research
Project Time Frame: 1 9 9 9-
2001

Description: The pract ise of  apply ing organic w astes to
land to improve soil qua lity  has lit t le documentat ion of
the ef fects on the soil ecosystem. This study eva luated
the impact of  a tradit iona l organic w aste amendment
(da iry  manure) and a non-tradit iona l amendment
(cranberry  sk ins) on se lected chem ica l,  physica l,  and
biologica l soil propert ies. The surface soil of  t w o sites
w as sampled:
1) a manure-amended silt  loam and an unamended
control,  and 2) a sandy loam amended w ith cranberry
sk ins at  high and lo w  rates. Chem ica l propert ies eva l-
uated inc luded pH, cat ion exchange capac ity ,  soil
organic matter content,  tota l and inorganic nitrogen
levels, and available plant nutrients (P, K, Mg, Ca, Cu, Mn,
Z, and B).  Physical properties included bulk density and
w ater retention.  Biological parameters included potential
dehydrogenase activity and metabolic diversity.

Best Management
Practices for the Use of
Non-Traditional Organic
Wastes in Agriculture

Principle Investigators: Uta
Krogmann, Ph.D.,  Spec ia list
in Solid W aste
Management
Type of Project:  Research
and Bullet in
Project Time Frame: 1 9 9 8-
2001

Description: Non-tradit iona l organic w astes (food-
processing by-products and yard w astes) applied
appropriate ly to agricultura l f ie lds can prov ide plant
nutrients for crops, return organic matter to the soil,
and improve the w ater and nutrient holding capability  of
the soil.   Ho w ever, non-tradit iona l w astes, like
tradit iona l organic w astes, need to be handled carefully
to avoid non-point source pollut ion. Physica l and
chem ica l characterist ics w ere determ ined for se lected
food processing by-products and yard w astes in Ne w
Jersey. In addit ion, laboratory nitrogen m inera lizat ion
rates (NMR) w ere determ ined for se lected w astes. The
effect  of  w aste characterist ics and soil type on NMRs
needs to be accounted for if  organic w astes are to be
used as a source of  N. In addit ion to this laboratory
study, a 3-year f ie ld study of grass c lippings applied to
fa ll cabbage determ ined the ef fect iveness of  using this
common yard w aste as a nutrient supplement for crops.
Guidelines for land application of non-traditional w astes
applied to agricultural fields w ere developed from the
research completed during this project and additional data
from the literature.
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Implementation of
Riparian Forest Buffer
Systems for the
Rancocas Creek
Watershed

Principle Investigator:
Mark C . Vodak, Ph.D.,
Spec ia list in Forestry
Project Type:  A pplied,
F ie ld/Demonstrat ion/
educat ion
Project Time Frame:
Complete. 1 9 9 8-2 0 0 0.

Project Description: Planted t w o riparian forest buffers on
t w o dif ferent sites in the Rancocas W atershed. Each w ere
based on the US Forest Serv ice ’s three-zone buffer mode l,
ut ilized nat ive plants and w ere approx imate ly one-ha lf  an
acre in size. Funct ion and design f lex ibility  w ere
demonstrated through the use of  a munic ipa l park site and
a typica l farm/pasture site.

Mill Dam/Ironworks
Park Riparian Buffer &
Streambank
Stabilization Project

Principle Investigator:
Mark C . Vodak, Ph.D.,
Spec ia list in Forestry
Project Type:  A pplied,
f ie ld/demonstrat ion/
educat ion
Project Time Frame:
December, 2 0 0 1 –
June, 2 0 0 3

Project Description: Ex tension and expansion of the
Rancocas Project above. This ef fort  encompassed
approx imate ly an addit iona l one-ha lf  acre and both sides of
the stream in this Mount Holly park. The project further
demonstrated a funct iona l riparian forest buffer restorat ion
design w hich inc luded aesthet ic and recreat iona l aspects.

A Watershed Approach
to Riparian Restoration

Principle Investigator:
Mark C . Vodak, Ph.D.,
Spec ia list in Forestry
Project Type:  A pplied,
f ie ld/demonstrat ion/
educat ion
Project Time Frame:
October, 1 9 9 9 –
September, 2 0 0 4

Project Description: The overa ll purpose of this project is
to build support  for w atershed protect ion through the
insta llat ion or preservat ion of riparian buffer areas. A  GIS
methodology for eva luat ing riparian forest buffer hea lth
w as deve loped, and four buffers planted, t w o each in the
Pohatcong and Musconetcong River w atersheds. Based on
the US Forest Serv ice ’s three-zone buffer mode l,  the
riparian forest buffer designs w ere custom ized to ref lect
the dif ferences in site and o w nership. While buffer size
varied, a ll used nat ive plants occurring natura lly w ithin the
buffer area.
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Watershed Restoration
Plan Development
through Development/
Establishment of TMDLs

Principle Investigators:
Christopher Obropta, Ph.D.,
Spec ia list in W ater Qua lity ;
James Cavazzoni,  Research
Assoc iate, EcoComplex
Type of Project: Research
Project Time Frame/
Completion Status: St ill in
deve lopment phase — The
project w as started 8/2 4/
0 1  w ith funding through 2/
2 8/0 5.

Project Description:  When Ne w  Jersey began preparing
T MDLs (Tota l Max imum Da ily Loads) for the State ’s
impa ired w aterw ays, the State dec ided to assemble a
T MDL A dv isory Pane l to prov ide the Ne w  Jersey
Department of  Env ironmenta l Protect ion (NJDEP)
technica l support  for its approaches to w atershed
restorat ion. The State reached out to the NJ-
EcoComplex, a unit  w ithin Rutgers University ’s Cook
College for assistance.  The NJ-EcoComplex prov ides
technica l assistance to the NJDEP through a
mult idisc iplinary pane l,  and adm inisters subcontracts for
re lated technica l support .  The pane l has inc luded
sc ient ists and engineers from Rutgers University ,
Stevens Inst itute of  Technology, Ne w  Jersey Inst itute of
Technology, Ro w an University  and Richard Stockton
College of Ne w  Jersey. The members w ere se lected
based on the ir background and experience in dea ling
w ith the T MDL re lated processes inc luding lake, stream,
and estuary mode ling, w ater qua lity  monitoring, and
ecologica l systems studies. The pane l rev ie w s both
technica l approaches subm it ted by NJDEP and proposa ls
solic ited for re lated research, and of fers forma l
recommendat ions to NJDEP. The end result  is T MDL
deve lopment that  is based on sound sc ience. While
addressing pert inent issues re lat ing to the success of
the project,  the Pane l cont inues ef forts to promote a
state w ide dia log on the NJ-EcoComplex - NJDEP mode l
of an academ ic sc ience adv isory pane l to state T MDL
deve lopment of f ic ia ls.

Aquaponics – The
combination of
recirculation aquaculture
and hydroponic plant
production

Principle Investigators:
Dav id  Specca, D irector of
Deve lopmenta l Programs,
EcoComplex; Joe W illis,
Greenhouse Manager,
EcoComplex; Harry  Janes,
Professor, Dept.  Plant
Biology and Pathology
Type of Project: Research
Project Time Frame/
Completion Status:
Ongoing, December 2 0 0 3
complet ion

Project Description: This research program is exploring
the econom ic and env ironmenta l advantages to
combining aquaculture and hydroponics.  W ater is
cont inuously rec irculated through the aquaponic sect ion
and the hydroponic sect ion of the greenhouse.  It
duplicates natura lly occurring w ater and nutrient cyc les
in a highly product ive, controlled env ironment
atmosphere.  The goa l is to achieve near zero discharge
w ater leve ls, w hile enhanc ing the revenue per unit  area
to the gro w er.  This is current ly be ing done in the
Burlington County Greenhouse at  the EcoComplex.
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Desalinization utilizing
waste heat from small
distributed co-
generation systems to
produce potable water

Principle Investigators:
Dav id Specca, D irector of
Deve lopmenta l Programs,
EcoComplex; Joe W illis,
Greenhouse Manager,
EcoComplex; Tom
Manning, P.E.,
Bioresource Engineering;
Harry  Janes, Professor,
Dept.  Plant Biology and
Pathology
Type of Project: Research
Project Time Frame/
Completion Status:
Ongoing, end date
December 2 0 0 3

Project Description:  This w ork is part  of  a demonstrat ion
project funded by EPA  Region II at  the Burlington County
Research and Demonstrat ion Greenhouse.  Ut iliz ing
vacuum dist illat ion technology, w e w ill quant ify  the
amount of  potable w ater that  can be produced from
sea w ater using w aste heat from a m icroturbine system.

Demonstration of a
year round, automated
greenhouse tomato
production system

Principle Investigators:
Harry Janes, Professor,
Dept.  Plant Biology and
Pathology; Dav id
Specca, D irector of
Deve lopmenta l Programs,
EcoComplex; Joe W illis,
Greenhouse Manager,
EcoComplex; Logen
Logendra, F ie ld
Researcher, Dept.  Plant
Biology and Pathology
Type of Project:
Research/Demonstrat ion
Project Time Frame/
Completion Status:
Ongoing, no target
complet ion date

Project Description:  Cook College, Rutgers University  is
demonstrat ing its patented product ion system that can
produce high qua lity ,  high y ie lding greenhouse tomatoes
year round.  This system uses w ater very  ef f ic ient ly by
collect ing and reusing the nutrient solut ion be ing fed to the
tomatoes on w atert ight,  movable benches.  O ther
vegetable crops can a lso be produced using this product ion
system.
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Use of Vermiculture
Compost and Tea

Principle Investigator(s)/
Author(s):  Prisc illa Hayes,
Env ironmenta l Coordinator,
Cook College; Peter
Oudemans, Ph.D.,
Spec ia list in Plant
Pathology; Joe W illis,
Greenhouse Manager,
EcoComplex; Dav id
Specca, D irector of
Deve lopmenta l Programs,
EcoComplex; M ike D im ino,
P.E.,  A ct ing Execut ive
D irector,  EcoComplex;
TerraC yc le Staf f
Type of Project: Outreach
Project Time Frame/
Completion Status:
Ongoing, no complet ion
date sent

Project Description:  TerraC yc le, Inc. has deve loped a
verm iculture-based compost ing system that is highly
automated and enc losed.  It  is designed to compost
w aste food products and manure into high va lue
verm icompost and compost “ tea” .  The tea is be ing
eva luated for its organic fert ilizer qua lit ies and as an
organic fungic ide w hen applied to crops. There is very
lit t le risk of  w ater discharge from the product ion
process due to the enc losed design of the compost ing
equipment.

Reuse of rainwater run-
off collected from
greenhouse roofs

Principle Investigators: A .J.
Both, Spec ia list in
Controlled-Env ironment
Engineering; Tom Manning,
P.E.,  Bioresource
Engineering; Dav id Specca,
D irector of  Deve lopmenta l
Programs, EcoComplex; Joe
W illis, Greenhouse
Manager, EcoComplex;
M ike D im ino, P.E.,  A ct ing
Execut ive D irector,
EcoComplex
Type of Project:  Research
Project Time Frame/
Completion Status:
Proposed

Project Description:  Our intent is to collect the
ra in w ater runoff  from the one-acre research greenhouse
into lo w  cost retent ion ponds and reuse the w ater for
greenhouse irrigat ion needs.  This system w ould be a
demonstrat ion of technology a lready in use in Holland.
This capability  is important to NJ greenhouse gro w ers
w ho are fac ing t ighter imperv ious coverage restrict ions
and nonpoint source pollut ion regulat ions.
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Study of chemicals and
disease organisms in
recirculating nutrient
solutions used in
greenhouse production

PI’s: A .J . Both, Ph.D.,
Spec ia list in Controlled
Env ironment Engineering;
Donna E. Fenne ll,  Dept.  of
Env ironmenta l Sc ience;
George J . Wulster,  Ph.D.,
Spec ia list in F loriculture
Type of Project: Research
Status: The study is
expected to be part  of  a
thesis research project and
is scheduled to commence
w hen appropriate funding
is ava ilable.

Project Description: The open-roof greenhouse on Hort
Farm 3  conta ins a c losed nutrient solut ion rec irculat ion
system that v irtua lly e lim inates any ground w ater
contam inat ion due to run-off .  The nutrient solut ion is
stored in underground concrete tanks and periodica lly
pumped onto the f loor to irrigate and fert ilize the crops.
Commerc ia l gro w ers have implemented sim ilar systems
w ith good success. Ho w ever, the concern is once
introduced, a disease organism can spread from plant to
plant very  rapidly. In addit ion, prec ise ly dosed chem ica ls
such as gro w th regulators can linger in rec irculat ing
irrigat ion systems. Therefore, w e plan to study the fa ith of
chem ica ls and spread of  plant diseases in such systems.

2003  Small Farm Expo
Manure Composting
Workshop

Instructor:  Kev in M ilz,
Hunterdon County Soil
Conservat ion D istrict
Type of Project: Workshop
Status:  completed

Project Description: This w orkshop, of fered at  the 2 0 0 3
Sma ll Farm Expo, prov ided informat ion on ho w  to properly
store, compost and spread livestock manure. Rutgers
Cooperat ive Extension is a co-sponsor of  the Expo.

Equine Agricultural
Management Practices
(AMP)

Principle Investigators:
Donna Foulk, Program
Assoc iate IPM, Bob M icke l,
A gricultura l A gent;  M ichae l
W estendorf ,  Ph.D.,
Spec ia list in Livestock and
Da iry ;  Margie Margent ino,
Equine Program Assoc iate;
Everet t  Chamberla in,
A gricultura l A gent
Status:  w ork in progress

Project Description: The purpose of the equine A MP is to
establish genera lly accepted procedures for conduct ing
spec if ic act iv it ies, part icularly those that  may be perce ived
as a hea lth hazard or nuisance by the ne ighboring
resident ia l non-farm community .  The agricultura l
management pract ices serve as guide lines for farm o w ners
and managers to follo w  w hile operat ing a commerc ia l
equine enterprise. Ma jor components of  the A MP inc lude:
Pasture stock ing rates, rotat iona l graz ing, soil test ing,
pasture nutrients, mo w ing, spec ies se lect ion, w eed
management, renovat ion, fenc ing, she lter,  farm ing stock
rates, dust control,  sta ll w aste product ion and
characterist ics, manure storage, spreading manure,
compost ing, stream-bank fenc ing and regulatory
compliance.
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Evaluating Point-
Nonpoint Source
Pollutant Trading
Opportunities in EPA
Region 2

Principle Investigators:
Christopher Obropta,
Ph.D.,  Spec ia list in W ater
Qua lity ;  Jef f  Potent,  USD A
Regiona l W ater Qua lity
Coordinator/EPA  Region 2
Type of Project: Research
Completion Status:  Due to
be completed June 3 0 ,
2 0 0 4.

To reach the goa ls of  improv ing and preserv ing w ater
qua lity  in Ne w  Jersey, nutrient trading w ill have to play
a signif icant role in obta ining cost-ef fect ive reduct ions.
As the NJDEP moves to w ard assigning the point source
dischargers tota l phosphorus ef f luent lim itat ions of 0 .1
mg/l for discharges to w aterw ays that are impa ired for
phosphorus, a potent ia l for “point-nonpoint”  source
trading becomes an a lternat ive to treatment plant up-
grades.  A  trading policy prov ides prof itable opportuni-
t ies for sources w ith lo w  treatment costs to reduce the ir
loading beyond lega l requirements, generate a credit ,
and se ll these credits to dischargers w ith high treatment
costs.  This f lex ibility  produces a less expensive out-
come overa ll w hile achiev ing the desired env ironmenta l
target.  In addit ion to the econom ic benef its,  a “point-
nonpoint”  source trading program a lso prov ides anc illary
effects such as w et land restorat ion or the implementa-
t ion of BMPs that improve w ildlife habitat  in addit ion to
improv ing w ater qua lity .

            A  methodology w as deve loped to ident ify  po-
tent ia l w ater qua lity  trading opportunit ies w ithin the
Raritan River Basin that are both sc ient if ica lly and eco-
nom ica lly feasible for tota l phosphorus.  The focus of
the trading opportunit ies is in areas w here T MDLs have
a lready been prepared or are pending.  S ince “point-
nonpoint”  trading opportunit ies can potent ia lly y ie ld the
largest econom ic and w ildlife habitat  benef its,  espec ia lly
in areas w here agricultura l land use is signif icant,  this
project focuses on these opportunit ies.  Using ava ilable
databases and Geographic Informat ion System (GIS)
data, thirteen sub-w atershed basins w ere init ia lly ident i-
f ied as potent ia l candidates for point-nonpoint source
trading.  Each of these sub-w atershed basins w ere
eva luated based upon point source loadings, nonpoint
source loadings, land use/land cover characterist ics,
riparian buffer condit ions, and soil propert ies.  Based
upon this eva luat ion and an exam inat ion of the econom ic
parameters for each sub-w atershed basin, four of  the
thirteen basins w ere ident if ied as hav ing the highest
potent ia l for successfully implement ing a point-nonpoint
source trading program that could restore w ater qua lity
in its w aterw ays.
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Nutrient Management in
Agriculture and
Environment; and Soil
Fertility

Course Instructor: Joseph
Heckman, Ph.D.,  Spec ia list
in Soil Fert ility
Type of Project:
Undergraduate Courses
Time frame: Spring 2 0 0 3,
Fa ll,  2 0 0 3 and 2 0 0 4

Project Description: Some Cook College students are
gett ing tra ined in Nutrient Management through a ne w
course deve loped in the Spring 2 0 0 3 semester w ith 9
students registered. During the Fa ll 2 0 0 3 semester a
course in Soil Fert ility  is be ing taught w ith 2 0  students
registered. Soil Fert ility  w ill a lso be of fered Fa ll 2 0 0 4
semester.

Northeast Branch
American Society of
Agronomy and Soil
Science Society of
America meeting

Contact: Joseph Heckman,
Ph.D.,  Spec ia list in Soil
Fert ility
Time Frame: July 1 2  - 1 4
2004

Project Description: Rutgers w ill host the Northeast
Branch A merican Soc iety  of  A gronomy and Soil Sc ience
Soc iety  of  A merica meet ing.  This meet ing w ill highlight
many aspects of  nutrient management and w ill inc lude
tours.  W e are planning a spec ia l one day secession for
nutrient management tra ining. Cert if ied Crop A dv isors
from Ne w  Jersey and surrounding states w ill be
encouraged to at tend and w ill be given C C A  credits.

Nutrient removal by
vegetable crop harvest

Principle Investigator:
Joseph Heckman, Ph.D.,
Spec ia list in Soil Fert ility
Type of Project: Research
Time frame: 2 0 0 2 - 2 0 0 6

Project Description: Research is under w ay to determ ine
nutrient remova l va lues for severa l vegetable crops.
Nutrient remova l va lues are needed in order to write
nutrient management plans.

Soil Test Calibration for
predicting corn response
to phosphorus in the
Northeast US

Principle Investigator:
Joseph Heckman, Ph.D.,
Spec ia list in Soil Fert ility
Type of Project: Research
& Journa l art ic le
Time Frame: 1 9 9 8 –  2 0 0 4,
journa l art ic le 2 0 0 4

Project Description: A  1 2  state regiona l project is
underw ay to update P fert ilizer recommendat ions for f ie ld
corn.
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Publications

Title: Soil Fertility
Management Targeted for
Plant Health
Author: Joseph Heckman,
Ph.D.,  Spec ia list in Soil
Fert ility
Type of Publication:
Rev ie w  Art ic le
Publication date: 2 0 0 4

Overview:  This art ic le w ill expla in w ays to improve soil
fert ility  for spec if ic crops w here there is the potent ia l to
use targeted plant nutrit ion as an a lternat ive to pest ic ides.

Title: Soil Fertility
Factsheet series
Author: Joseph Heckman,
Ph.D.,  Spec ia list in Soil
Fert ility
Type of Publication:
Factsheets
Publication date: 2 0 0 5

Overview:  A  ne w  set of  fact  sheets is be ing writ ten for Soil
Fert ility  Recommendat ions for F ie ld and Forage Crops.  This
w ill in part  replace the old 1 9 9 4 Rutgers F ie ld and Forage
Crop Guide.

Title: Nutrient Manage-
ment Factsheet series
Author: Joseph Heckman,
Ph.D.,  Spec ia list in Soil
Fert ility
Type of Publication:
Factsheets series
Publication dates: 2003

Overview:  Recent factsheets published by RCE highlight
certa in aspects of  Nutrient Management.  Recent t it les
inc lude:
Soil N itrate Test ing as a Guide to N itrogen Management for
V egetable Crops; Nutrient Remova l V a lues by F ie ld and
Forage Crops; Nutrient Management of  Land A pplied Grass
C lippings; S w eet Corn Crop N itrogen Status Eva luat ion by
Sta lk Harvest

Title: Conservation Water
Management by New
Jersey’s Cranberry
Industry
Authors: Peter
Oudemans, Ph.D.,
Extension Spec ia list in
Plant Pathology; Jack
Rabin, Assoc iate D irector
–  Farm Serv ices
Type of Publication:
Technica l Report
Publication date: 2 0 0 2

Overview:  Cranberry  gro w ers are cert if ied to divert  a
spec if ied amount of  w ater that  is determ ined by the
acreage under cult ivat ion.  Gro w ers are required to report
w ater usage to the NJDEP Bureau of W ater A llocat ion
(BW A).  The BW A  prov ides a standard form for report ing
pond, stream, and w e ll diversions on a monthly basis.
Current report ing tends to signif icant ly overest imate w ater
use in cranberry  product ion.  W ater should only be reported
once, at  its f irst  origina l site of  diversion.  This report  pro-
v ides an overv ie w  of the three w ays overest imates occur:
1 . Reported stream diversions somet imes represent w ater
reported aga in later as pond reservoir diversions.
2 . W ater pumped from reservoirs or ponds may have been
re-used by pumping bog-to-bog as many as 1 0  t imes on a
single farm.
3 . W ater diverted and reported by one farm is of ten re-used
and reported by other farms do w n-stream.


