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Delaware Department of Agriculture 

Small Crops Research Initiative – Block Grant 
Second Year Annual Report 

 
USDA/AMS award agreement 12-25-B-1059 

PROJECT TITLE  

Field and Greenhouse Screens of Lima Bean Germplasm for Resistance to Phytophthora capsici, 
the Causal Agent of Lima Bean Pod Rot.   T.A. Evans, E.G. Ernest and N.F. Gregory.  University of 
Delaware. 
 
INTRODUCTION 
 
Lima bean (Phaseolus lunatus L.) is an important processing vegetable crop in Delaware and the 
Mid-Atlantic region with approximately 5,670 ha of lima beans planted in the state each year. 
Lima bean is Delaware’s most widely planted vegetable crop. Lima bean pod rot, caused by 
Phytophthora capsici, has increased in incidence in recent years and is becoming more important 
to lima bean growers and processors in the region. Because of this, we have begun screening 
accessions and cultivars of lima bean for their reaction to P. capsici to identify sources of 
resistance which might be incorporated into elite lima bean lines for use in Delaware. 
 
ACTIVITIES PERFORMED 
 
During the summers of 2010 and 2011, 31 distinct lines of lima bean were evaluated in the field 
for resistance to P. capsici. Plots were established at the University of Delaware’s Carvel 
Research and Education Center, Georgetown DE. Twenty seeds of each line were sown on 6 Jul 
and flowering began in the second week of September. Inoculum of P. capsici was produced in 
two ways. First, the surface of disinfested cucumbers were inoculated with agar plugs from a 
lima bean isolate of P. capsici and maintained under sterile conditions at approximately 72°F 
under natural, diffuse daylight on a laboratory bench. After 10-14 days, cucumbers were fully 
colonized with mycelium and produced an abundance of sporangia. The inoculum was prepared 
from these cucumbers by submerging them in 1 gallon of tap water for each 10 medium 
cucumbers, then crushing them manually. The suspension was then sieved to remove most plant 
material. Alternatively, inoculum was produced from an isolate of P. capsici from lima bean 
growing on V-8 juice agar or potato dextrose agar for up to 3 weeks. Plates were flooded with a 
small volume of sterile distilled water and gently scraped to remove sporangia and transferred 
to small misting bottles. Regardless of source of inoculum, pins and flat pods were sprayed to 
runoff using a backpack sprayer and plants were misted nightly using a low volume/low pressure 
misting system. Two lines have produced pods and showed no symptoms in both the 2010 and 
2011 field screens. They are PI 347826 a landrace collected in California, and PI 477041 a 
landrace collected in Arizona.  
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During the winter of 2010/11, a greenhouse evaluation system for identifying lima bean lines 
with resistance to P. capsici was developed. Many lima bean lines are unable to produce flowers 
and pods in the field in Delaware under long days (more than 12 hours of daylight). This system 
included the use of a greenhouse room that has computer controlled blackout shades to 
establish growing environment of 12 hours light and 12 hours dark. As the majority of the plants 
to be screened in the greenhouse were indeterminate and would be very tall, they were 
screened in a newly constructed mist chamber within this greenhouse room. The chamber 
included high intensity lighting and a timer controlled mist system to provide ideal conditions 
both for plant growth as well as capillary mats to provide sub-irrigation and high humidity in the 
chamber. In the winter of 2011 greenhouse grown plants of the lima bean cultivar Concentrated 
Fordhook were successfully infected in our greenhouse chamber using both sporangial spray and 
agar plugs of P. capsici.  
 
Nineteen lines of lima bean known to be photoperiodic and not capable of flowering and 
producing pods under long day conditions were screened in the greenhouse in winter 2011/12. On 
15 Sept 2011 these lines were seeded into 12 inch pots in Promix and grown under 12 hour light 
and 12 hour dark conditions in a greenhouse at University of Delaware. After plants produced 
pods, they were transferred to the inoculation chambers for evaluation. Inoculum was produced 
from an isolate of P. capsici from lima bean growing on V-8 juice agar for up to 3 weeks. Plates 
were flooded with a small volume of sterile distilled water and gently scraped to remove 
sporangia and transferred to small misting bottles. Pins and flat pods were sprayed to runoff 
with inoculum and after inoculation plants were misted each hour for 4 minutes in an enclosed 
chamber. Plants were evaluated daily starting 5 days after inoculation for signs of infection 
which includes the formation of mycelium and sporangia and symptoms which include reddening 
of the pods. Infections are confirmed by microscopic examination of scrapings from potentially 
infected pods for sporangia diagnostic of P. capsici.  
 
Two lines did not show symptoms after being inoculated twice in our greenhouse screens: PI 
256405, a landrace from El Salvador, and PI 362772, a landrace from Brazil.  Seeds from these 
putatively resistant plants were collected and will be further evaluated in fall of 2012 through 
summer of 2013.  Two other lines, PI 347826 from California and PI 477041 from Arizona, were 
which were determined to be putatively resistant in both field and greenhouse screens  have 
been crossed with susceptible cultivars to generate F2 populations for field screening in 2012. 

Portions of these results were presented to researchers and extension professionals at the 
Delaware Fruit and Vegetable Growers meeting in Jan of 2012, the American Phytopathological 
Society meeting in Providence, RI in August 2012 and through publication in the Bean 
Improvement Cooperative in 2012. 
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Table 1.  Combined Field and Greenhouse Reactions to Phytophthora caspsici 
 

Plant Material Type Country/State Reaction in Field, 2010 Reaction in Field, 2011 Greenhouse Reaction 
PI  189403 Plant Introduction Guatemala No pods produced No pods produced NS 
PI 195339 Plant Introduction Guatemala  NS* NS Susceptible 
PI 200906 Plant Introduction Guatemala NS NS No pods produced 
PI 201478 Plant Introduction Mexico NS NS Susceptible 
PI 241790 Plant Introduction Peru NS NS Susceptible 
PI 256384 Plant Introduction El Salvador NS NS Susceptible 
PI 256405 Plant Introduction El Salvador NS NS No Symptoms** 
PI 256804 Plant Introduction Colombia NS NS Susceptible 
PI 256814 Plant Introduction Ecuador No Symptoms Susceptible NS 
PI 256820 Plant Introduction Ecuador Susceptible NS NS 
PI 256843 Plant Introduction Peru No pods produced NS NS 
PI 256846 Plant Introduction Peru No pods produced NS NS 
PI 256861 Plant Introduction Peru NS NS Susceptible 
PI 256890 Plant Introduction Peru NS NS Susceptible 
PI 256906 Plant Introduction Peru NS NS Susceptible 
PI 260407 Plant Introduction Peru NS NS Susceptible 
PI 260417 Plant Introduction Bolivia NS NS Susceptible 
PI 257419 Plant Introduction Argentina Susceptible NS NS 
PI 310620 Plant Introduction Guatemala NS NS Susceptible 
PI 347777 Plant Introduction California Susceptible NS NS 
PI 347779 Plant Introduction Arizona Susceptible NS NS 
PI 347781 Plant Introduction Arizona Susceptible NS NS 
PI 347786 Plant Introduction Arizona No Symptoms Susceptible NS 
PI 347787 Plant Introduction Arizona Susceptible NS NS 
PI 347792 Plant Introduction California No Symptoms** No Symptoms** NS 
PI 347826 Plant Introduction California Resistant NS NS 
PI 347842 Plant Introduction California Resistant NS NS 
PI 355843 Plant Introduction Ecuador NS NS No pods produced 
PI 362772 Plant Introduction Brazil NS NS No Symptoms** 
PI 362801 Plant Introduction Brazil NS NS Susceptible 
PI 362832 Plant Introduction Brazil NS NS Susceptible 
PI 363023 Plant Introduction Brazil NS NS Susceptible 
PI 363029 Plant Introduction Brazil NS NS Susceptible 
PI 195342 Plant Introduction Guatemala NS NS Susceptible 
PI 347781 Plant Introduction USA NS NS Susceptible 
PI 347777 Plant Introduction USA NS NS Susceptible 
PI 534918 Plant Introduction New Mexico Susceptible NS NS 
PI 549478 Plant Introduction Michigan Susceptible NS NS 
PI 549481 Plant Introduction Michigan Past Susceptible Stage NS NS 
PI 549484 Plant Introduction Louisiana Susceptible NS NS 
VA butterbean Cultivar Delaware Susceptible NS NS 
W6 17497 Cultivar Argentina Susceptible NS NS 
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184-85 Cultivar USA Susceptible NS NS 
Cypress Cultivar USA Susceptible NS NS 
FH 1072 Cultivar USA Susceptible NS NS 
FH 90-1 Cultivar USA Susceptible NS NS 
DE0501801A Breeding Line Delaware NS Susceptible NS 
DE0501805A Breeding Line Delaware NS Susceptible NS 
DE0402701 Breeding Line Delaware NS Susceptible NS 
DE0407903 Breeding Line Delaware NS Susceptible NS 
DE0407905 Breeding Line Delaware NS Susceptible NS 
DE0407906 Breeding Line Delaware NS Susceptible NS 
DE0407907 Breeding Line Delaware NS Susceptible NS 
DE0505002A Breeding Line Delaware NS Susceptible NS 
Fordhook 242 Cultivar USA NS Susceptible NS 
Conc 
Fordhook 

Cultivar USA NS No Symptoms** NS 

C-elite Select Cultivar USA NS Susceptible NS 
      
NS* = Not Screened     
No Symptoms** = material being rescreened    
      

 

PROBLEMS AND DELAYS 

 None.  We are on schedule, at the present time. No changes in the project are anticipated. 

FUTURE PROJECT PLANS  

The outcomes of the research will be provided to growers through monthly newsletters, growers 
meetings and the lima bean round table meeting.   

A presentation of the current status of this work will be presented at the Delaware Fruit and  
Vegetable Growers annual meeting in January 2013.  Additional reports to growers will be made 
if resistance genes are identified and confirmed. The next BIC Meeting will be held in October 
2013.  Results of the screenings for P. capsici resistance will be presented at that meeting and 
reported in the 2014 BIC proceedings.  A peer –reviewed journal article will be prepared at the 
completion of the project. 

If new genes for resistance for P. capsici are identified they will be incorporated in currently 
acceptable lima bean cultivars.  The F2 populations from these crosses are being screened in the 
2012 field season.   A resistance reaction to P. capsici would be characterized by the 
segregation of the F2 populations, which can then be determined from subsequent inoculations 
in the field.  Continued backcrosses will increase the percentage of plants in the population that 
have resistance.  If field resistance is confirmed in the putative resistant x susceptible 
populations, the resistant PIs will be used in crosses to generate breeding lines in fall 2012.  
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2012 ipmPIPE Downy Mildew on Cucurbits Project  
 
Delaware component:  Bob Mulrooney, Extension Plant Pathologist  

Emmalea Ernest, Extension Associate, Vegetables  
Nancy Gregory, Diagnostician  
UD Cooperative Extension ,Dept of Plant and Soil Sciences  
University of Delaware  
 

OTHER COOPERATORS (alphabetical  
Alabama: Ed Sikora 
Delaware: Bob Mulrooney, N Gregory  
Florida: Amanda Gevens  
Georgia: David Langston  
Illinois: Mohammed Babadoost  
Indiana: Dan Egel  
Kentucky: Kenny Seebold  
Louisiana: Don Ferrin  
Maryland: Kate Everts  
Massachusetts: Rob Wick  
Michigan: Mary Hausbeck  
Mississippi: David Ingram  

by state/province): 
New Jersey: Andy Wyendant  
New York: Meg McGrath  
North Carolina: Gerald Holmes  
Ohio: Sally Miller  
Oklahoma: John Damicone  
Ontario: Elaine Roddy  
Pennsylvania: Beth Gugino  
South Carolina: Anthony Keinath  
Tennessee: Steve Bost  
Texas: Tom Isakeit  
Virginia: Steve Rideout  
Wisconsin: Alyson Thornton  
 

Project Objective  
The primary objective is to document when and where cucurbit downy mildew occurs. Our 
secondary objective is to determine which hosts are infected by the downy mildew fungus and 
at what level of severity.  
 
Pathotype Determination  
Objective: To determine which cucurbit hosts are infected and to pinpoint the time of infection 
on these hosts. Samples of infected material were forwarded on to North Carolina when 
collected. 
 
Methods:  
Seed of nine or six cucurbit differentials were sown (Table1-2) into peat pots with soil-less 
potting mix in early June to produce 15 good transplants per differential. Transplants were set 
in the field in late June when plants had 2 true leaves. Plants were spaced 2 ft apart within rows 
and rows were spaced 10 ft apart. The plots were established on black plastic mulch with drip 
irrigation at the Experimental Station Farm in Newark, and at the Carvel REC near Georgetown 
in early June.  
 
Results:  
Newark Sentinel Plot:  6/22/2012- ‘Straight Eight’ cucumber 
Georgetown Sentinel Plot : 7/16/2012 on ‘Straight Eight’ cucumber  
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Basil Downy Mildew Monitoring Program- 2012 
  
Nancy F. Gregory, Extension Plant Diagnostician 
Bob Mulrooney, Extension Plant Pathologist, Retired  
 
Introduction  
Downy mildew of basil is a new, destructive disease that is expected to occur routinely in the 
USA as it has been doing in Europe since first occurrence. Downy mildew was reported as severe 
at many farms in the northeast USA in 2008, the first year it was observed in this region. 
Growers generally did not realize their basil had a disease because the most noticeable symptom 
on affected plants was yellowing, which was assumed to be the result of a nutritional problem.  
With basil downy mildew now established in Florida, a monitoring program was started in 2009 
and has continued yearly to determine whether this pathogen can move northward through the 
eastern USA as can occur with the cucurbit downy mildew pathogen, and whether a monitoring 
program can assist growers to be prepared for downy mildew occurrence in their basil crop. The 
success of this activity depends on reports from anyone growing basil.  
 
2012 Results  
In 2011 a formal monitoring activity was conducted as an add-on to the ipmPIPE cucurbit downy 
mildew monitoring program (http://cdm.ipmpipe.org). For the cucurbit downy mildew program, 
sentinel plots with various cucurbit crop types are grown throughout the eastern USA, from FL 
and TX to NY and WI, and routinely examined for symptoms of downy mildew. Basil was grown at 
many of the sentinel plots in 2011 including Delaware and again in 2012.  
Two monitoring sites were established in Delaware in 2012, one at the Carvel Research and 
Education Center near Georgetown, DE in Sussex County and the other on the Newark 
Experimental Station Farm in New Castle County. Basil transplants (Ocimum basilicum ‘Martina 
Genovese’) were grown in the greenhouse in Newark and 15 plants were planted at the two sites 
in early June. The plants were monitored weekly for the presence of downy mildew. Downy 
mildew was detected at the Newark location on August 22, 2012. Typical small black lesions were 
observed on the upper side of the infected leaves and the sparse mycelial growth with sporangia 
and sporangiophores were observed with the dissecting microscope. 
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Evaluation of Rhabdocline Disease Resistant Douglas Fir Cultivars 
 
Date:  November 13, 2012 ( Revised 2/1/2013) 
To:  JoAnn Walston, Delaware Department of Agriculture 
From:  H. James Landis, Delaware Christmas Tree Growers’ Association 
Re:  Second Annual Report for Specialty Block Grant DDA 
        
PROJECT TITLE:  
     USDA/AMS award agreement:  12-25-B-105 
     Accounting Code:  SCBGP-FB-10-07 
     Project Title:  Study of Rhabdocline disease resistant Douglas Fir Trees  
 
ACTIVITIES PERFORMED: 
     Before specifically addressing our activities during the past year we need to comment on our 
PLAN of WORK.  It was anticipated that we would conduct three (3) inspections of our trees 
each year (April, May, and October).  At the suggestion of our Professional Inspection Team 
from the University of Delaware Cooperative Extension Service, they felt that the April & May 
inspection could be consolidated in to one (1) inspection in May.  The October inspection was felt 
to be satisfactory.  With that revision in our PLAN of WORK we initiated our 2012, inspection in 
May. 
     Our first 2012, inspection was done on May 10th.  The team, consisting of a Plant Pathologist, 
and an Entomologist from the University of Delaware, our Project Coordinator and two (2) ad-
hoc member of the Delaware Christmas Tree Growers’ Association formed this group.  Visits 
were made to all of our three (3) farm test plots.  Each of the remaining 252, trees that had 
been planted in May of 2011, was inspected for rhabdocline fungal invasion but none was found.  
Five (5) trees were put on a watch list and one (1) sample was taken for testing of an indication 
of an unknown origin but the result was negative.  One farm did show some insect damage to a 
few trees by borers which was discovered by the accompanying Entomologist.  However this 
observation was not an impact on our project objective. 
     The second 2012, observation was made on October 23rd.  The team was composed of the 
Plant Pathologist, the Horticulture Extension Agent and the Entomologist from the University of 
Delaware, plus the Project Coordinator and an ad-hoc member from the Delaware Christmas 
Tree Growers’ Association.  This inspection resulted in finding an additional three (3) dead trees 
bringing our total tree loss for all test plots to twenty-three (23) but none of the losses were 
due to the fungal infestation we were looking for.  The Pathologist took two samples for testing, 
took six (6) trees off watch and added four (4) trees on our watch list.  After incubation, the 
two samples taken did not show evidence of rhabdocline infection.  The Entomologist found no 
evidence of insect infestation on this visit. 
     As of result of our 2012, farm visits we have found no evidence of rhabdocline fungal 
infection.  It is the inspection team’s conclusion that the test plot trees have first, not been 
exposed to a long enough time frame to contract the fungus and second, the drought conditions 
of the summer did not lend to the spread of the fungus.  Impacts our project will be evaluated 
in 2013, but we are confident some evidence of rhabdocline will appear during the length of this 
experiment. 
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     So far much thanks goes to the University of Delaware Extension Service for their 
participation in this project.  We did not expect the presence of their Entomologist but it has 
been a pleasure to have him work with us.  The project participants at each participating farm 
have, for the most part, kept up their end of the project requirements.  In 2012, the 
Association Members of the DCTGA offered in-kind support of $3,351, in mileage and tolls; 
$1,650, in maintenance of our three (3) farm locations, and administrative time and costs of 
$120.  This, coupled with our inspection team expenses (see FUNDING TO DATE) has us on 
target with our Plan of Work and Budget.   
 
PROBLEMS AND DELAYS: 
     No significant incidents have occurred during the project thus far that would impact any 
future outcomes of the project grant.  Our time line projections have been met on deadline and 
our expected outcomes remain firmly in place. 
     The only minor inconvenience that has occurred is that all of the trees on one test plot have 
not yet been sheared as expected.  Approximately 25% of them have been done and the Project 
Coordinator and one DCTGA volunteer will have this task completed within the next 30 days.  
This being done, all test trees will have had the same treatment during the current year. 
 
FUTURE PROJECT PLANS: 
     The remaining 229 trees out of the 252 planted have all been inspected during 2012.  The 
inspections in May and October were on schedule and the results properly recorded for any 
trees that we put on or took off a “watch list”.  Samples that were taken were examined by the 
University of Delaware Plant Pathologist’s laboratory and those results were entered in to our 
system.  After completion of the shearing process on one farm within the next thirty (30) days 
we will have met all of our goals and objectives to date. 
 

Looking forward to our plans in 2013, inspections of our test trees by the University of 
Delaware Extension Service Plant Pathologist, Entomologist, and our Christmas Tree Association 
member inspection team will take place during the months of May and October.  Regular up-
dates of the project’s progress will be distributed both verbally and in written form to the 
membership of the Delaware Christmas Tree Growers’ Association and the University of 
Delaware Extension Service in Newark, Dover and Georgetown during March, May and 
September of 2013.  Incidents of significance will be distributed on a wider scale to the 
Delaware Department of Agriculture.  Additionally we will be working with the statistical 
personnel at the University of Delaware to finalize the proper format to record the results of 
our field evaluations.  Capital costs of this task have yet to be determined. 
 
FUNDING EXPPENDED TO DATE: 
     Out of our total grant of $31,568, we were initially awarded a total of $20,114.00.  We have 
spent $17,014.02, for purchase of test trees and transportation to get them to us.  $1,579.22 
was the cost of rental equipment and fuel to plant the trees.  Initial mileage expense and tolls 
incurred during the tree planting was $1,033.  Tree tags and soil test expenses were $101.25.  
Mileage and toll cost for the initial tree inspection in October 2011, and scheduled inspections in 
May 2012, and October 2012, were $312.38, and luncheon costs for those inspections came to 



12 
 

$82.72.  Total costs of the project so far has been $20,122.59, leaving us with a negative 
balance of $8.59. 
     Since we have not gained income from the project, and do not expect to we shall request 
some additional funding to cover our current negative financial position and some anticipated 
expenses forthcoming.  This will be made under a separate request to the Delaware Department 
of Agriculture. 
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Southern Soybean Disease Workers -- Disease Loss Estimate 
 
2012 Soybean Disease Loss Estimate for Delaware 

 
   Disease % loss 

 Anthracnose trace 
 Bacterial diseases 0.00000 
 Brown leaf spot 0.00000 
 Brown stem rot 0.00000 
 Charcoal rot 1.00000 
 Diaporthe/Phomopsis  0.00000 
 Downy mildew trace 
 Frogeye  0.00000 
 Fusarium wilt and rot 0.00000 
 Other diseases a trace (Phyllosticta leafspot) 
 Phytophthora rot 0.00000 
 Pod & stem blight 1.00000 
 Purple seed stain trace 
 Soybean cyst nematode 3.00000 
 Root-knot nematode 1.50000 
 Other nematodes b 0.00000 
 Rhizoctonia aerial blight 0.00000 
 Sclerotinia 0.00000 
 Seedling diseases trace 
 Southern blight 0.00000 
 Soybean rust 0.00000 
 Stem Canker 0.00000 
 Sudden death syndrome trace 
 Virus   c trace 
     
 Total disease % 5-6% 
 a  Identify diseases listed as “other”: 

  b  Identify nematodes listed as “other”: 

  c  Identify “Virus” diseases: 1 sample SVNV 
 How was this information obtained? 

Clinic records and observations from 
fieldmen 

Clinic records and field 
observations 

 Return to: 
  Steve Koenning Name: Nancy F Gregory 

 Dept. of Plant Pathology Address: University of Delaware, 
Newark, DE 19716 

 Campus Box 7616 Fax:  301-831-0605 
 Raleigh, NC  27695-7616 ngregory@udel.edu 

 FAX:  (919) 515-7716 srkpp@ncsu.edu   
 email:  srkpp@unity.ncsu.edu   
 

mailto:ngregory@udel.edu
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2012 Delaware Plant Diagnostic Clinic Report 

Department of Plant and Soil Sciences 
University of Delaware 

 
Nancy F. Gregory, Plant Diagnostician 

Bob Mulrooney, Extension Plant Pathologist, Retired 
Brian A. Kunkel, Ornamentals IPM Specialist 

 
 
 The Plant Diagnostic Clinic at the University of Delaware is housed in the Department of 
Plant and Soil Sciences, and is located in Townsend Hall, Room 151.  The clinic serves the public 
through Delaware Cooperative Extension, directly serving commercial growers, nurserymen, 
landscapers, gardens, and private homeowners.  Samples also are received through the county 
offices, from Extension specialists, and the Master Gardener Program. The clinic is the National 
Plant Diagnostic Network (NPDN) laboratory for Delaware.  The lab is also the plant pathology 
laboratory for the Delaware Department of Agriculture, USDA/APHIS CAPS diagnostics and 
the ipmPIPE lab for Delaware.  The clinic operates with one full-time staff, the Plant 
Diagnostician, cooperating with the Extension Plant Pathologist and the Ornamentals IPM 
Specialist in Entomology, and two part time employees.  

 During 2012, the Plant Diagnostic Clinic processed over 700 non-survey samples. There 
were 686 routine clinic samples processed, which included several from Delaware Department of 
Agriculture that were possible Phytophthora ramorum trace forward samples.  Other samples 
were diagnosed in field situations, and not brought in for analysis.  Phone inquiries and email 
requests for information concerning plant problems numbered around 40, in addition to physical 
specimens submitted to the lab.  Soil samples for nematode assays were also processed in the 
lab, but are not included in this report. 
  

Rainfall alternating with dry periods in 2011 and 2012 contributed to plant stress, 
favored pathogens on many hosts, and affected establishment of new plantings.  Dry conditions 
during May and June, were followed by high rainfall in the fall, but rainfall totals were below 
normal for the year. Drought stress became an issue for many agronomic crops and landscape 
plantings, especially in Sussex County. Rainfall totals were compiled as follows: 
DEOS Summary 2012 – Rainfall in inches  -  Normal for Delaware is 40 inches 
2012  Newark Dover            Georgetown 
 
April  2.78  2.80  3.06 
June  4.75  2.36  1.26 
August  4.89  3.63  4.93 
October 1.58  0.56  0.67 
December 3.16  3.53  3.07 
 
Yearly total 31.82  25.61  26.85  
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 Of the 686 routine samples received, the majority (600) were from within Delaware 
(87%).  Others were received from Maryland and Pennsylvania, totaling 86 samples, or 12.5% 
from out of state.  The majority of samples were physical samples received (99%), although 
several were digital images only.  Maryland received several samples from Delaware, which were 
turfgrass samples from golf courses. 

 
There were many different diagnoses, from different crop areas, and 92% of samples 

were submitted for Disease ID.  The crop sources for those were, in order of predominance: 
Ornamentals (51%), Field Crops, Vegetables, Fruit, Turf, Insect ID, and Christmas trees.  Other 
categories included Mushroom/Mold/Fungal ID, Groundcovers, and Forage.  The diagnosis 
categories ranked in incidence as follows: 
 
  Environmental/Physiological              

Fungal Diseases    
  Bacterial Diseases       
  Viral Diseases      
  Nematodes        
  Insect (Damage and ID’s)     
  Plant/Weed ID       
  Fungal ID             
      
 Percentages were not determined due to many specimens having more than one diagnosis.  
For example, insect damage and fungal dieback were common on physiologically stressed trees. 
These numbers show that physiological and environmental causes are primary or play a role over 
30% of samples received.  This diagnosis of environmental stress, when communicated, can save 
growers and landscapers money and time when they avoid unnecessary spray treatments. The 
top specific diagnoses were physiological, environmental stress, root rot, anthracnose, and crown 
rot.   
 One USDA quarantine pests was detected, that being chrysanthemum white rust, which 
is under review by USDA/APHIS PPQ for a change in actionable status. Two rhododendron 
samples collected by DE Department of Agriculture as part of a trace forward for P. ramorum 
tested positive in ELISA, but were negative when forwarded to the USDA National Identifier 
Lab for PCR. A suspect Emerald ash borer sample was received from white ash, but was 
determined to be a Chrysobothris  pupa, not EAB. 
 

New reports for the year 2012 included: 
1) Downy mildew on Veronica sp., caused by Peronospora grisea, confirmed from Chester 

County, PA. Sample submitted through the UD Plant Diagnostic Clinic. 
2) Downy mildew on garden balsam, Impatiens balsamina, caused by Plasmopara obducens, 

New Castle County, DE 
3) Phyllosticta leaf spot on golden club, Orontium aquaticum, caused by Phyllosticta orontii 

(suspected), New Castle County, DE 
4) Downy mildew on Impatiens walleriana, caused by Plasmopara obducens, Kent County, DE. 
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5) Boxwood blight on English boxwood, caused by Cylindrocladium pseudonaviculatum, 
submitted by a Delaware homeowner but later found to be from a property in Eastern 
shore Maryland. 
 
One sample (image only) was suspected to be soybean vein necrosis (SVNV), a new thrips 

vectored virus disease of soybean, causing diffuse leaf spots that eventually follow the veins 
and result in necrosis of the leaves.  It was widespread throughout the state in 2011, but not 
problematic in 2012. Soybean sudden death syndrome caused by Fusarium virguliforme was 
confirmed in Kent County in early September.  Stem blight due to charcoal rot, Phomopsis pod 
and stem blight, and anthracnose was seen early and extensively.  Soybean plants with stunting 
due to root knot nematode were also more common than in year’s past, especially in Sussex 
County where there are sandier soils. Some harvested soybeans of very poor quality were found 
to be infested with Phomopsis, Cercospora, and Colletotrichum. Foliage diseases such as 
Septoria brown spot, downy mildew, bacterial blight, Alternaria leaf spot, Phyllosticta leaf spot, 
frogeye leaf spot and Cercospora blight were seen on soybean during the season but were not 
yield-limiting. 
 

Weather conditions in the spring of 2012 were favorable for seedling diseases such as 
damping off and Pythium root rot in row crops and vegetables.  Mesocotyl rot of corn seedlings 
caused by a complex of Fusarium, Pythium, and bacteria was diagnosed in several stands. Wheat 
and barley viruses (wheat spindle streak and barley yellow dwarf) were observed, and the severe 
strain of BYDV-PAV and CYDV seem to be more prevalent. There were some fields with low 
incidence of leaf rust on corn, northern corn leaf blight (NCLB), gray leaf spot on corn, and 
scald on barley.  There were a few samples of head scab on wheat and barley. Late season red 
root rot was observed in corn. 

 
Pythium, Fusarium, and Phytophthora from crown, root and stem rots were cultured from 

tomato, snap bean, spinach and squash, and a number of annual bedding plants.  Bacterial pith 
necrosis of tomato caused by Pseudomonas corrugata was diagnosed for the fourth year in a 
row.  Bacterial leaf spot or blight was confirmed on lettuce, tomato and pepper.  Late blight was 
found on one potato sample in September of 2012 in Kent County, Delaware. Fortunately the 
weather was not conducive for spread and there was no further disease development.  Downy 
mildew on cucumber appeared in June, but was not seen on other cucurbits.  There was 
confirmation of bacterial fruit blotch caused by Acidovorax on infected watermelon seedlings, 
which fortunately did not lead to widespread disease in watermelon fields.  Downy mildew, pod 
rot, anthracnose, root knot nematode, and stink bug injury were diagnosed on lima beans and 
pole limas. 
 
 Notable diseases on fruit included downy mildew and Phomopsis twig and cane dieback on 
grape, Monilinia blight on peach twigs and fruit, and peach leaf curl. Phytophthora root rot was 
confirmed on blueberry, on newly establishing plants. Strawberry plants were diagnosed with 
Fusarium crown rot and bacterial leaf spots, and unidentified virus infections that came from 
plants from a northeast supplier. Fire blight was not severe on pear, most likely due to drier 
summer weather. 
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Evergreen ornamentals suffered tip and twig dieback, often found in association with 
environmental stress or on newly established plantings. Cause of dieback was difficult to 
accurately diagnose, but Phomopsis and Pestalotiopsis were among the pathogens found.  
Seiridium canker continues to affect Leyland cypress, as over-crowded trees mature. Carryover 
herbicide damage on evergreens in close proximity to lawn areas that had been treated with 
aminocyclopyrachlor (Imprelis) was seen on a few trees affected the year before. Phytophthora 
root rot was diagnosed on inkberry holly, Douglas fir, rhododendron and white pine, in areas with 
poor drainage.  Dry weather may have suppressed some needlecast diseases in Christmas trees. 
Pinewood nematode, causing pine wilt, was confirmed on Japanese black pine from Sussex 
County.  Gymnosporangium rusts appear to be on the increase, in pear, hawthorn, serviceberry, 
and other Rosaeceous hosts.  
 

Other ornamental pathogens of note included downy mildew of impatiens and balsam, and 
Fusarium wilt on chrysanthemum and hibiscus.  Late season Septoria leaf spots were common on 
numerous hosts, while Cercospora was found on basil and hydrangea.  Late season powdery 
mildews were common.  Bacterial leaf scorch was noticeable in the landscape on northern red 
oak and pin oak.  
 
The UD Plant Diagnostic Clinic gratefully acknowledges the following colleagues who assisted 
with diagnoses and identifications as Advisory Consultants for samples in 2012:  Entomology and 
Applied Ecology Dept., Joanne Whalen, and Charles Bartlett; Plant and Soil Science Dept., Tom 
Pizzolato, John Frett, Caroline Golt, and Richard Taylor; the USDA Beneficial Insects Lab; and 
USDA National Identifiers John McKemy and Grace O’Keefe. 
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Nematode Assay Service 2012 Report 
Cooperative Extension Service 

Department of Plant and Soil Science 
University of Delaware 

  
Nancy Gregory, Extension Plant Diagnostician 

Bob Mulrooney, Extension Plant Pathologist, Retired 
  
  

         The Nematode Assay Service (NAS) at the University is housed in the Department of 
Plant and Soil Sciences, and is located in Room 151 Townsend Hall. The NAS provides nematode 
identification and enumeration for soil and plant samples submitted by consultants, growers, 
researchers, and the gardening public. The NAS provides this service to residents of Delaware 
and the surrounding states of MD and PA that no longer performed nematode analyses due to 
retirements. Delaware agreed to receive soil samples from clients that utilized those labs. The 
clinic operates with two staff, the Extension Plant Pathologist, retired, and the Plant 
Diagnostician, who prepares samples for reading and does soybean cyst egg counts. Currently 
the fee structure is $20.00 for a full larvae screen, with additional fees for fruit samples and 
soybean cyst nematode (SCN) egg counts. Fees are the same for both in-state and out-of-state 
clients. 
         In addition to regular soil and root extractions of nematodes, screening is done for foliar 
nematode, and pinewood nematode using extractions from suspect plant parts. 
         In 2012, the NAS processed 403 for fee samples submitted for analysis.  Two hundred 
four (204) or 50.6% of the samples submitted did not originate from Delaware, but instead 
from Maryland, Pennsylvania, New Jersey, and New York.  Included in these were approximately 
40 research samples that were part of nematode screening for Cooperative Extension research 
projects. Several soil or plant samples came in through the Diagnostic Clinic routine sample 
queue with damaging levels of plant parasitic nematodes, including pinewood nematode, soybean 
cyst nematode and root knot nematode, including several on soybean. A sample of pea roots was 
determined to have damaging levels of lesion nematode. 
  
         Of these 403 for fee samples submitted for analysis, the crop sources for these were: 
                      
                      Field crops                              192           47.6 % 
                     Fruit                                      82           20.3 % 
                     Vegetables                               83           20.6 % 
                     Ornamentals                             46           11.4 % 
One hundred ninety-six (196) or 48.6% of the samples had nematode levels that were 
determined to require some control measure.  
  

Nematode species detected in numbers that required control were the soybean cyst 
nematode, Hederodera glycines; southern root knot nematode, Meloidogyne incognita; lesion 
nematode, Pratylenchus penetrans; dagger nematode, Xiphinema sp., spiral nematode 



19 
 

Helicotylenchus sp., and stunt nematode, Tylenchorhynchus sp.  There were a number of samples 
from an in-ground landscape bed planted to Acacia leprosa, with very high counts of 
Scutellonema sp.  This was a very unusual occurrence and the high numbers ranging from 1,360 
to 2,341/250 cc soil were apparently causing poor growth and lack of color. Root knot nematodes 
continue to be detected causing stunting and yield loss on soybeans, lima beans, cucurbit crops 
and field corn. Twenty-seven (27) % of the field crop and vegetable samples had above-
threshold numbers of root-knot. This is more than has been seen in the Nematode Assay 
Service to date. Dagger nematodes (Xiphinema sp.) were found at damaging levels in numerous 
samples that were to be planted to wine grapes. Final reports were saved in an Excel file that 
could be saved on the computer, and printed or e-mailed to the submitter.  Control 
recommendations and fact sheets when appropriate, were included with the report to the 
submitter. 
 

Two new videos illustrating techniques and information for Diagnosing Nematode Damage 
in the Field, and How to Sample for Nematodes were filmed and posted to YouTube, increasing 
the social media presence of the Nematode Assay Service. 
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NCERA -224: Arthropod Pests & Diseases of Ornamentals: Delaware & SE PA 
 
University of Delaware Co-operative Extension: 
Brian Kunkel, Nancy Gregory, Bob Mulrooney  
 
Longwood Gardens: 
Casey Sclar & Mike Leventry 
 
 
Regional Weather: 
 
Winter 2011 – 2012 was milder and drier than previous years and precipitation was less compared to 
the historical averages of each county. 
 
Table 1.  Winter precipitation for 2011 – 2012 (December, January, February) 

 
County 

 
Precipitation (inches) 

Departure from 
Normal 

 
New Castle  

 
9.4 

 
0 – 25% below 

 
Kent 

 
8.9 

 
26 – 50% below 

 
Sussex 

 
6.8 

 
26 – 50% below 

 
Lack of precipitation was common throughout much of the year with October 2012 being the 
exceptional month where each county received greater than 75% of normal rainfall due to Hurricane 
Sandy.  Yearly precipitation totals for each county are below normal (0 – 25%).  Temperatures were 
above historical averages throughout the state as illustrated in the graph below using accumulated 
growing degree days (GDD50) starting on 1 March 2012 in New Castle County (Fig. 1).  March 
through early May saw GDD about two weeks earlier than average and the remainder of the year saw 
GDD values about one week earlier than average. Insect activity was typically a week to two weeks 
earlier than normal for most species.  Drought like conditions experienced in Delaware were not as 
severe as neighboring states, however, drought stressed plants did lead to a greater number of 
arthropod pest problems.   
 
 
Table 2.  Spring – Summer precipitation for 2012 (March – August) 

 
County 

 
Precipitation (inches) 

Departure from 
Normal 

 
New Castle  

 
15.2 

 
26 – 50% below 

 
Kent 

 
13.3 

 
26 – 50% below 

 
Sussex 

 
16.1 

 
26 – 50% below 

 
 
Figure 1.  GDD50 for 2012 compared against historical average GDD50 (2006 – 2011) 
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Insect and Disease Highlights: 

Insects 
 

Some of the more common caterpillar pests encountered this year were Malacosoma 
americanum (Eastern tent caterpillars), Podosesia syringae (Lilac/Ash borer), Podosesia 
aureocincta (Banded ash clearwing), Synanthedon pictipes (Lesser peachtree borer), Synanthedon 
exitiosa (Peachtree borer), and Hyphantria cunea (Fall webworms). Tobacco budworms, 
Helicoverpa virescens, were frequently encountered in SE PA and in DE this spring through early fall. 
Bagworms, Thyridopteryx ephemeraeformis, were numerous this spring and summer, and had a 
delayed and lengthened egg hatch period compared to previous years.  Previous research suggests this 
was due to the warmer than average winter experienced in 2011 – 2012. 

 Soft scales such as Ceroplastes ceriferus (Indian wax scale), Toumeyella liriodendri 
(Tuliptree scale), Eulecanium cerasorum (Calico scale) and Pulvinaria scales (Cottony 
Taxus/Camellia Scale, Cottony Maple Scale) were sent to the lab for identification this year.  Based 
upon samples turned into extension offices or phone calls, soft scales appeared to be more abundant 
this spring and summer.  Tuliptrees on the research farm in Sussex County had dying branches heavily 
infested with tuliptree scale.  The most common problem reported was the abundance of honeydew and 
sooty mold on or in undesired places (i.e., cars, patio furniture, etc…).  Most of these problems were 
reported by individual homeowners or homeowner associations. 

Many armored scale samples were diagnosed this summer including Chionaspis pinifoliae 
(pine needle), Fiorinia externa (elongate hemlock), Aspidiotus cryptomeriae (cryptomeria), 
Pseudaulacaspis prunicola (white prunicola), Unaspis euonymi (euonymus), Lepidosaphes pallida 
(Maskell), Melanaspis tenebricosa (gloomy), Pseudaulacaspis pentagona (white peach), Carulaspis 
juniperi (juniper), Lepidosaphes ulmi (oystershell) and Lopholeucaspis japonica (Japanese maple) 
scales.  Many landscape companies reported multiple cases of white prunicola scale and claimed this 
pest was more abundant than recent years.  Japanese maple scale continues to be one of the most 
common armored scales encountered in nurseries and landscapes.   
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Other sucking insect pests such as whiteflies, aphids and mealy bugs were minor problems 
reported during the year.  Azalea lace bugs were abundant in some areas and caused significant 
damage when found.  Apple mealybug continued to be problematic on native azaleas, Kalmia and 
Fothergilla.  Boxwood psyllids were minor pests in northern DE and SE PA. 

Cool and warm season spider mites were more abundant this year compared to previous years.  
Many Christmas tree farms reported issues with Oligonychus ununguis (spruce spider mites) this 
spring and summer.  Nurseries in the mid-Atlantic continue to struggle with redheaded flea beetle 
control and also reported another chrysomelid feeding on azaleas (species still undetermined).  
Roseslug and dogwood sawflies were prevalent in landscapes this year causing considerable damage.  
Other minor pests encountered this year include, various ant species and millipedes invading homes, 
thrips, boxwood leafminer, woolly aphids and European hornets.  Japanese beetle populations 
were more abundant this summer and emerged about seven to 10 days earlier than previous years.  
White grub management was of greater concern this year for nurseries, landscape contractors and 
homeowners – possibly due to the precipitation in late summer – early fall.  Cicada killers and Scoliid 
wasp populations were not as abundant as previous years. 

 
Select Invasive species 

 
Scouting for emerald ash borer continues in Delaware and none have been found to date.  

Brown Marmorated Stink Bug (Halyomorpha halys) populations were very low from March through 
late July.  Their numbers increased dramatically in August into fall as a number of nurseries reported 
BMSB on trees and other woody plants.  This pest continues to be the most abundant household 
invader in the fall.  Common ornamental plants this pest was reported to be found on this summer 
include: elms, redbud, Hibiscus, London plane tree,  Pawlonia, tree lilac, ash and maples among 
others (see table below).   

 
Diseases 

 
Of the 370 ornamental plant samples, physiological or environmental stress was predominant in 104 
samples, while insects were the problem or a factor in 58 samples.  Many landscape ornamentals 
newly planted in the past 2 or 3 years suffered from environmental stress during establishment, often 
leading to further issues with disease organisms and insects.  Herbaceous perennials had Pythium or 
Phytophthora root rot in rooting and/or early production beds for large nursery or professional 
garden situations.  Heat and drought were severe in July across the state, followed by wet and rainy 
weather in August and September.  
 
New Reports - There were boxwood samples submitted, but the only boxwood blight positive 
detection was several miles over the state line in Maryland.  Impatiens downy mildew was 
confirmed on Impatiens walleriana and Impatiens balsamina.   A downy mildew was confirmed on 
Veronica, caused by a Peronospora sp.   A Phyllosticta leaf spot on Golden Club (Orontium 
aquaticum) was identified. Some residual herbicide damage was suspected on landscape trees on sites 
where Imprelis had been used two years prior. 
 
Pathogens of regulatory significance – Chrysanthemum white rust was identified in a retail location 
in Sussex County and plants were destroyed.  Several plants sampled as a part of a trace forward for 
Phytophthora ramorum were negative for P. ramorum.  Swiss needlecast has become a predominant 
problem on Douglas fir in Christmas tree and landscape plantings. Bacterial leaf scorch on oak and 
Hypoxylon canker continue to cause decline in oaks and other hardwoods stressed due to the 
environment.  
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Commonly encountered diseases this year included: peony blotch, frog-eye leaf spot, black 
spot, cedar quince rust, powdery mildew, cedar apple rust, apple scab and Septoria leaf spot.  
Common diseases found on turf were red thread and brown patch.  Sycamore anthracnose was very 
prevalent on susceptible London planetree and American sycamore. Crown gall, Agrobacterium 
tumefaciens, was found on euonymus this summer and Botryosphaeria and Cytospora cankers were 
common diseases on stressed plants.  Bacterial leaf scorch was frequently encountered in the 
landscape this summer.  Rose rosette, previously only found on multiflora rose, was confirmed on 
cultivated roses in DE landscapes. 

 
2010-2011 Publications & Notables 
 

Kunkel, Mulrooney, Gregory, and Sclar contributed weekly columns on insects and diseases to 
Ornamentals Hotline, a grower newsletter published and distributed by University 
Delaware Cooperative Extension to over 150 subscribers.  We changed the blog site for the pictures 
corresponding to Hotline this year.  Kunkel contributed articles to the local newspaper on insect pests, 
and participated in TV and radio interviews about insect pests.  Kunkel and Gregory continue to work 
on updating and creating new fact sheets for professionals in the mid-Atlantic region. 

The Ornamentals Task Force at the University of Delaware continues to offer training sessions 
for green industry professionals at their business.  The disease training is conducted by Gregory and 
Kunkel provided entomology training.  Kunkel provided ‘hands-on’ workshops this spring aimed at 
landscape maintenance personnel in addition to typical workshops and pest walks.  The ‘hands-on’ 
workshop provided green industry professionals the opportunity to closely examine scale samples 
under the microscope and to ask questions regarding these and other pests.  Kunkel and Gregory 
continue to work with Delaware Christmas tree growers on a project evaluating new Christmas tree 
variety susceptibility to insects and diseases of the area.   
 
Master Gardener training was also conducted by Mulrooney, Kunkel, and Gregory. 
 
 
2010 Research Highlights:  
 
Summary of Brown marmorated stink bug (BMSB; Halyomorpha halys) project:   
 

• Searched herbaceous perennials and woody ornamentals at greenhouses, nurseries, production 
areas at public gardens in DE, MD, PA, NJ for BMSB eggs, nymphs and adults 

• BMSB populations were seldom encountered until late July, then typically on woody 
ornamentals 

• Observed native and non-native plants for BMSB populations this year – greater populations 
were found on natives vs non-natives 

• 5 – 10% of ‘wild’ (i.e., not sentinel/placed) BMSB egg masses encountered at nurseries 
experienced predation or some level of parasitoid activity 

• IR-4 trials found:  Aloft, Flagship, Talstar, Tristar, Onyx, Safari and Scimitar provided >70 
control of BMSB early in trials; however residual activity quickly diminished by 16 DAT. 

 
Table 3.  BMSB were found on native and non-native plants 

 
Natives 

 
Non-native 

White pine Burning Bush 
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Red Maple Tree-of-Heaven 

Winged Sumac Crape Myrtle 

Chokeberry Autumn Olive 

Rose European Ironwood 

Hackberry Mock Orange 

Green Ash Forsythia 

Black Cherry Bradford Pear 

Sycamore Chinese Privet 

Red Cedar Norway maple 

Sweet Gum Kousa dogwood 

River Birch Ornamental Cherry 

 Linden Arrowhead 

 Asian Azalea 

 Ginko 

 Asian Cherry 
 
 
Summary of redheaded flea beetle (Systena frontalis) project: 
 

• First generation larvae were active 275 – 481 GDD50 or when Black locust and Chinese 
fringetree are in full bloom 

• First generation adults began emerging 590 – 593 GDD50 or when Magnolia grandiflora flower 
buds were swelling or Ilex verticillata and Hydrangea macrophylla were in bloom to full 
bloom 

• Second generation larvae activity was noted from 1818 – 1856 GDD50 or when ‘Miss Molly’ 
butterfly bush were just after peak full bloom, ‘Hopi Pink’ crape myrtle was in bloom to full 
bloom, Hisbiscus in bloom 

• Second generation adult activity was observed to start around 2100 – 2240 GDD50 
• Entomopathogenic nematodes demonstrated potential in laboratory trials with Steinernema 

carpocapsae providing >70% control; however control in field settings were not sufficient.  
High temperatures in nursery containers may contribute to low nematode viability in field 
situations.  

• Host plant ‘no-choice’ and ‘choice’ trials revealed redheaded flea beetle feeds on a variety of 
different host plants and no preferences have been detected. 

 
 
2012 Impact statements 
 
Information regarding early spring activity of larvae and adults of redheaded flea beetles will enable 
nurseries dealing with this pest to better time pesticide applications; thus potentially reducing 
applications by 25 – 30%. (Research) 
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Pesticide efficacy testing provides nursery operations tools to manage BMSB when they migrate into 
production areas and begin to feed on various plants.  Many nurseries and greenhouses have few 
problems with BMSB currently; however about 10% of the nurseries in surrounding area are using 
these recommendations. (Research) 
 
Cooperative BMSB projects with colleagues at the University of Maryland are investigating potential 
herbaceous host plants and will benefit many of the greenhouses in the mid-Atlantic. (Research) 
 
Eighty percent of survey respondents claimed Co-operative extension’s phenological indicator and 
demonstration garden in each county will provide useful tools for them regarding management of pests 
in the landscape.  (Outreach) 
 
The multi-lingual extension fact sheets will be beneficial to 20 – 35% of green industry professionals 
in DE and surrounding areas.  (Outreach) 
 
Ninety percent of survey respondents felt the workshops, short-courses and other education events 
helps them manage disease and insect pests encountered in the landscape. (Outreach) 
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The University of Delaware Plant Diagnostic Clinic and the National Plant Diagnostic Network 
Impact Statement December 2012, Nancy F. Gregory 

 
The UD Plant Diagnostic Clinic serves as the NPDN laboratory for Delaware. The National Plant Diagnostic 
Network is a part of the Food and Agriculture Defense Initiative within USDA’s National Institute of Food and 
Agriculture (NIFA). Through the partnership, Delaware has become better prepared for detecting new pests 
and pathogens, and providing a rapid response. 
 
Rationale and Mission:  Worldwide, damage from invasive pests and pathogens exceeds $100 billion annually. 
Timely and accurate identification of new or emerging high-consequence pests and pathogens is critical to 
protect U.S. food crops, forests and other plant resources and to ensure U.S. food security. The NPDN is a 
network of diagnostic laboratories at public land grant universities and state departments of agriculture 
conducting surveillance and diagnostics for plant pests and diseases. Diagnostic support for state and USDA 
agencies is provided by laboratories that are part of the NPDN, for surveys, regulatory programs, and 
permitting. 
 
Impacts 2012: The FY2010 budget for NIFA included $9.83 million in funding for the Food and Agriculture 
Defense Initiative, of which $4.5 million supported the NPDN. The 2011 Continuing Resolution cut 39% of the 
funding to the program, reducing the level of support for the NPDN to $2.5 million. Funding continued at a 
reduced level in 2012, resulting in prioritizing of efforts to avoid reduction in services. The sole NPDN lab for 
the state of Delaware is the UD Plant Diagnostic Clinic, which processes approximately 700 samples per year.  
 

1. Over 750 samples were processed in 2012.  All data was uploaded to the National Repository, 
maintained at CERIS at Purdue. Of these, six new reports (first occurrences) of pests, pathogens or 
weeds were reported to the USDA/APHIS PPQ permitting agency. Regulatory detections included 
chrysanthemum white rust and boxwood blight. 

2. Training sessions were attended via several national webinars on boxwood blight and impatiens downy 
mildew.  Information sharing was achieved via regional meetings and conference calls.   

3. Nancy serves as Chairman of the National Database Program Area Committe. She is the recipient of a 
Farm Bill award (2012-13) for work on fungal nomenclature for entries in the national databases for 
NPDN and NAPIS. 

4. Cooperation between Delaware Department of Agriculture, USDA/APHIS PPQ and University of 
Delaware plant pathologists has increased, important for unrestricted trade. 

5. Communication efforts included new website pages for the Plant Diagnostic Clinic, and new pages for 
Plant Disease and Nematology. A Hot Topics button is a precursor to social media presence. Outreach 
included Master Gardener and First Detector training, NPDN awareness, pest alerts, posters, a Clinic 
brochure, Ornamentals Hotline and other news articles. 

6. A survey was distributed at the DNLA Landscape and Turf Conference regarding the knowledge base 
for UD Plant Diagnostic Clinic services. Approximately 48% of the 79 respondents knew of the services 
provided by the Clinic, but only 20% had utilized the Clinic. Feedback now enables Clinic personnel to 
target outreach to more specific audiences. 

7. A threat of bacterial fruit blotch in watermelon seedlings and disease that might manifest at the end of 
the season on fruit of the nearly 3,000 acre, 11 million dollar crop in Delaware, prompted Cooperative 
Extension specialists to contact the UD Plant Diagnostic Clinic. We tested seedlings for growers, taught 
growers how to test for themselves, made testing supplies available, and put out alerts. The early 
efforts ensured that the watermelon seedlings planted were not infected with the bacteria that causes 
bacterial fruit blotch. Seedlings that were infected were destroyed. The efforts saved growers money 
and ensured a successful crop for Delaware. 

 
NFG 01/25/2013 
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