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Educational Background 

• Undergraduate work: 
– Primary Major:  Pathobiology 

– Secondary Major:  Horticulture 

– Minor:   Molecular and Cellular Biology 

 

• Graduate work:  

– Masters in Agronomy (study of growing field crops) 

• Main focus of study was organically suppressing 
powdery mildew in Cucurbits 

 

http://www.pnb.uconn.edu/PNB_Base/images/Seal.jpg 



Current Job(s) 

• Nutrient Management on Farm Planner: 
• Working with farmers through the Cooperative Extension to maintain field records 

and offer recommendations.  This involves farmer contact and staying in touch with 
the current challenges each year can bring. 

 

• Special Lecturer, courses taught: 

– Plant Diseases / Topics in Plant Science 

– Herbaceous Ornamental Plants 

– Introduction to Plant Science  

 

 

http://www.cag.uconn.edu/plsc/plsc/images/uconnlogo3.gif 



General Background 

• 13 years of pumpkin growing 

• Have been growing pumpkins for the last 
1,417 consecutive days! 
– April 22nd, 2009 to March 9th, 2013 

http://shorelinetimes.com/content/articles/2012/09/29/life/doc5061ece16dea13434494261.jpg 



Soil Testing 
 

http://www.plotspike.com/IMAGES/soiltest.gif 



Soil Test 
Basics 

• Estimates the plant available nutrients 

• This is not *total* nutrients 

• Important to get a basic evaluation of the growing site 

• Accurate Prediction 

http://passel.unl.edu/UserFiles/File/Crp.%20Prod.%20Nat.%20Res.%20Mngmt/Soils%20Lesson%2010/Fig-10.1.gif 



Soil Test 
pH 

• First thing you should 
look at is the pH 

 

• pH ~6.8 pH is a good 
goal 

 

• Reason being this 
allows most nutrients 
to be plant available 

 
http://heartland.ehclients.com/images/soil_ph_nutrient_availability.jpg 



Soil Test 
Collecting Samples 

• Randomized consistent cores 
over entire growing area 

 

• 6-8” (up to 12”) and 12 cores 
added to a clean pail mixed 
and then a subset is sent to 
the lab 

 

• Depending on field history you 
may want to have different 
sample areas. 

http://www.ferguson-farms.com/soilmap1.jpg 

http://www.extension.iastate.edu/NR/rdonlyres/155C9D79-2166-4EC0-84C1-6F1D02BBFEC1/91624/rsz1201samplingbyarea.jpg 



Soil Test 
Where to send the samples 

• Many different labs, but the key is to look at the 
extraction fluid used. 

• Two labs can give different results and both be ‘correct’ 

• Test locally best odds of a proper extraction fluid used 

http://4.bp.blogspot.com/-g3N9zsPgWNc/T-ro53UgkcI/AAAAAAAADbQ/rvSuzCL2CdY/s1600/2+25.jpg 



Soil Test 
Extraction Fluids 

• Listed in order of decreasing 
levels of extraction 

 

• Mehlich-3  
– very aggressive (higher soil test values) 

• Bray-1  
– 70-85% less aggressive than Mehlich-3 

• Olsen  
– mid-level of aggressiveness 

• Modified Morgan  
– mid-level of aggressiveness 

• Morgan  
– least aggressive (lowest readings) 

 

http://nmsp.cals.cornell.edu/publications/factsheets/factsheet15.pdf 
http://2.bp.blogspot.com/-
Rb3dmYVQnWA/UIIDrhgfbYI/AAAAAAAAADQ/q_SauKLDD9Y/s1600/Bio+lab+soil+test+017.JPG 



Why are there different extraction solutions? 

• Bray & Kurtz P1- The original "standard" extractant,  
– developed for acid Midwest soils 

 
• Bray & Kurtz P2- A stronger version of P1 that  

– identifies less soluble P, due to rock-phosphate use 

 
• Olsen- Developed for high pH soils,  

– where the Bray & Kurtz methods were thought to be weak 

 
• Morgan- Developed in the Northeast States  

– more "universal" extractant for acid soil 

 
• Modified Morgan- An improvement from Morgan 

– includes micronutrient analysis 

 
• Mehlich 1- Developed for the acid, low CEC Southeast soils 

 
• Mehlich 3- A modification of Mehlich 1 for higher CEC, Midwest soils 

http://www.spectrumanalytic.com/support/library/ff/Why_Labs_Have_Different_Soil_Test_Results.htm http://www.worksmartmompreneurs.com/blog/wp-content/uploads/2012/03/url.jpg 



Some extraction fluids are more 
influenced by pH 

 

http://www.ipm.iastate.edu/ipm/icm/1999/2-15-1999//mehlich3.gif http://www.ipm.iastate.edu/ipm/icm/1999/2-15-1999/mehlich3.html 



Different sufficient levels depending 
on extraction fluid used 

 

http://www.ipm.iastate.edu/ipm/icm/1999/2-15-1999/soiltest.gif 



Soil Test 
Shipping 

• Should be initially dried and sent to the lab 

• For the most part nutrients values do not change 
that much over time 

http://www.plantpath.iastate.edu/tylkalab/files/rack1.jpg http://www.plantpath.iastate.edu/tylkalab/files/rack2.jpg 

http://www.thermomap-project.eu/wp-content/uploads/2013/01/Soil-samples-drying.jpg 



Soil Test 
What about Nitrogen??? 

• Different sampling and handling than a typical soil sample 

 

• *If your lab reports nitrogen as part of the standard soil test use this 
as only a general guide 
– Nitrogen is fluctuating so you want to ensure you have results that represent 

your field conditions and not the point in time at the lab 

 

http://www.ipm.iastate.edu/ipm/icm/files/images/ncycle.gif http://www.countryliving.com/cm/countryliving/images/N-periodic-table-de.jpg 



June Nitrate Testing 
1. Sample when plants begin to run secondary vines (typically mid-June 
 
a. Sample the surface 12-inch layer of soil. 
b. Obtain 15 to 20 cores per sample area. 
d. Mix cores thoroughly in a clean pail; take 1 cup as the sample. Place sample in cloth bag, close, and make 

sure to write name and sample ID on yellow tag. 
 

2. Use of cloth bags eliminates the need to store and transport samples in Styrofoam coolers. The use of cloth 
bags does not eliminate the need to protect moist soil samples from temperatures above 75 degrees F. 
 

3. Refrigerate samples if they cannot be analyzed within three days. Samples expected to spend more than 
three days without refrigeration should be dried as soon as possible. Samples can be air-dried by spreading 
in a thin layer – a fan will accelerate drying. 
 

4. Samples that are extremely wet or muddy should be dried before shipping or storage. Incorrect results will be 
obtained if water drips from the samples. 
 

5. Mailing samples usually poses no problem if samples spend no more than three days without refrigeration. 
Overnight delivery is preferable. 
 

6. The UConn Soil Nutrient Analysis Laboratory typically sends the results and recommendations the day after 
receiving the samples.  
 

7. We strongly recommend that you make every effort to obtain a 12-inch deep sample because our research 
data demonstrates that the most accurate recommendations are obtained from 12-inch samples 

http://soiltest.uconn.edu/factsheets/PSNT.pdf 

http://img.esuppliersindia.com/fp/thumb/1/710/914.jpg 

http://soiltest.uconn.edu/factsheets/PSNT.pdf 



Soil Test 
*How to interpret the results 

         When is to much? When not to add? 

• Low and balanced is better than just adding more 
– Area grower comparison can be a starting point 

• If you are adding large amounts of compost nutrient levels are 
probably high already 

• If your results come back in the “very high” or “above optimum” 
category think twice before adding 

 

http://gardenthymeny.com/wp-content/uploads/2012/10/Soiltest2012.jpg 

http://www.biosoilny.com/exhibitn.png 



To little can have the same yield as to much 

 

http://commodities.caes.uga.edu/turfgrass/georgiaturf/SoilTesting/Assets/analysis_clip_image001.jpg 



 



Law of Limiting Factor 

 

http://extension.usu.edu/smac/images/uploads/most_limiting_factor_nutrients.jpg 



Soil Test Interpertations 
Be careful where you get your data from 

• Soil studies that are based purely on collection of results 
with no scientific basis (or check) are prone to errors 

 

• Pooling soil test information from different labs with 
different extraction fluids will also introduce a large 
potential degree of error. 

 

http://www.knewance.com/storage/post-images/appleorange.jpg?__SQUARESPACE_CACHEVERSION=1257526153911 http://www.angryharry.com/images/apples_and_oranges.jpg 



Soil Test Interpertations 
Be careful where you get your data from 

• I have seen recommendations that are skewed because they 
are based off growers that have simply over added nutrients 

 

 

 

 

 

 

• Also watch sample size and see if averages are being 
compared equally even if the sample sizes vary.   
– Ex. If you have two data points and average can be strongly influenced 

vs. if you have two hundred. 

 http://www.mathsrevision.net/alevel/pure/Distri1.gif https://onlinecourses.science.psu.edu/stat500/sites/onlinecourses.science.psu.edu.stat500/files/lesson02/skew_3.gif 



Soil Test Interpertation 
One Example of a Flawed Recommendation 

• Phosphorus (P): 160-170ppm 
– This is above the environmental threshold and will pollute the areas fresh 

water.  (Including your own well water!) 

 

• Reason for the recommendation is most growers have over added 
manure which results in the skewed part of the data when the 
environment is ignored. 

http://ars.els-cdn.com/content/image/1-s2.0-S0038071706004998-gr1.jpg 



Canadian and United States Problem 

 

Figure 13-7 Risk of P release in agricultural land under 2006 management practices 

http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1296058868495&lang=eng 



Phosphorus 

• The world is running out of Phosphorus 
• This can contaminate ground (well) water and your plants do 

not need very much of it 

• I grew a State Record on a season high of only 13ppm 

• Common source is over application of manure 

http://croptechnology.unl.edu/Image/siteImages/P14LG.jpg http://croptechnology.unl.edu/Image/siteImages/P11LG.gif http://annarborchronicle.com/wp-content/uploads/2010/04/phosphorus.jpg 



Over application 
of Phosphorus 

http://i.huffpost.com/gen/376866/LAKE-EERIE-TOXIC-ALGAE.jpg 

Algae blooms 
can be seen 
from space 

http://i.huffpost.com/gen/376875/thumbs/r-LAKE-EERIE-TOXIC-ALGAE-large570.jpg 



Phosphorus is being regulated 
(which is a good thing) 

• There is new legislation regulating the use of phosphorus 
 

• http://soiltest.uconn.edu/documents/PhosphorusLegislationinConnecticutupdateforwebsitetm.pdf 

 

• http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf 

 

• http://soiltest.uconn.edu/documents/Phosphoursfromcompost-KG.pdf 

 

http://ecogreen.mb.ca/images/phosphate.jpg http://www.dcphosphatefree.org/lake_friendly.jpg 

http://blog.mlive.com/news/baycity_impact/2009/04/medium_phosphorus2mlive.jpg http://www.blogcdn.com/www.diylife.com/media/2008/03/fertilizer5_resize.jpg 

http://www.lakefenton.com/wp-content/uploads/2011/03/phosphorus-free-fertilizer.jpg 

http://soiltest.uconn.edu/documents/PhosphorusLegislationinConnecticutupdateforwebsitetm.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/CTPbill2012PA-00155-R00SB-00440-PA.pdf
http://soiltest.uconn.edu/documents/Phosphoursfromcompost-KG.pdf
http://soiltest.uconn.edu/documents/Phosphoursfromcompost-KG.pdf
http://soiltest.uconn.edu/documents/Phosphoursfromcompost-KG.pdf


Soil Biology 
 

http://www.dbges.de/wb/media/kommission3/WurmQui_50Prz.bmp 



Soil Biology 
Basics 

• Provides information on the diversity of organisms 
(ex. Bacteria and Fungi) in the soil 

http://www.echonet.org/data/sites/2/Main%20Site%20Images/stories/edn100_linked_articles/96FoodWeb.jpg 



Soil Biology 
Testing options 

• http://www.earthfort.com/assets/images/lab/
assay_descriptions.pdf 

 

• Order form: 

• http://www.earthfort.com/assets/files/earthf
orttestingformDEC2012.pdf 

 

http://www.titanlab.com/images/TestingOptions_Samples.jpg 

http://www.earthfort.com/assets/images/lab/assay_descriptions.pdf
http://www.earthfort.com/assets/images/lab/assay_descriptions.pdf
http://www.earthfort.com/assets/files/earthforttestingformDEC2012.pdf
http://www.earthfort.com/assets/files/earthforttestingformDEC2012.pdf


Soil Biology 
Collecting Samples 

 

•  General tips to achieve accurate results:  
• Wash hands thoroughly or put on latex gloves before handling material to be sampled.  
• Take sample only when it’s possible to package and ship immediately.  
• Keep samples cool but do not freeze. Freezing and thawing kills many beneficial microbes.  
• Follow recommended sample delivery time frames.  

 
• A helpful tool in taking soil samples is an apple corer which you can purchase at any grocery store.  
• 1. Identify the problem area, or other area of interest to take the sample from.  
• 2. Take sample cores from 5-10 different randomly selected spots within the area of interest. Begin at the 

top of the soil, so wipe away any debris or organic matter sitting on top of the soil. The best sample cores 
are from the root zone of the desired plant. If the root zone cannot be located cores from 3-4 inches down 
into the soil will work.  
 

• Note: Taking 5-10 cores will give you a better representation of the area than just 1-2 cores would. IF you 
are testing for mycorrhizal colonization make sure you include a minimum of 25 centimeters (10 inches) 
of roots. It is best to have some root material in every sample.  

• 3. Empty those 5-10 cores into a clean bucket or bowl. Mix up the core samples.  
• 4. Put 2 cups of mixture in a plastic sandwich size zip lock bag. Leave some empty space in the bag.  
• 5. To send your sample you can use any carrier that can get your sample to our lab within 2-3 days.  

 
• Earthfort Labs  
• 635 SW Western Blvd  
• Corvallis OR, 97333  

http://www.earthfort.com/assets/images/lab/sample_instructions.pdf 



Soil Biology 
Where to send the samples 

• Soil Food Web by Dr. Elaine Ingham 

– Probably most widely known with labs all over the world 

http://greenfriendsfarm.org/wp-content/uploads/2012/12/2013SFWPosterImage.jpg 

http://sweet-soil.com/sweet-soil/wp-content/uploads/2011/01/web-150x150.png 



Soil Biology 
Shipping 

• Permits are required when sending samples into the 
United States 

http://www.osha.gov/dts/sltc/methods/validated/id194/permit.jpg 



Soil Biology 
*How to interpret the results 

• No real way to determine what the results tell you (at this time) 

• No real scientific data to back the claims (pseudo-science) 

 

http://mikeely.files.wordpress.com/2010/10/harrisburg-dui-lawyer-uses-validated-science-in-dui-cases.jpg?w=300&h=291 http://vicskeptics.files.wordpress.com/2011/07/scivspseudosci3.jpg 



Soil Biology 
*How to interpret the results 

 

http://www.simplici-tea.com/1-4-06_vermicompost.pdf 



Soil Biology 
*How to interpret the results 

• This could be a very useful tool but right now 
the testing is ahead of the science 

http://rationalwiki.org/w/images/thumb/7/7a/Icon_pseudoscience.svg/200px-Icon_pseudoscience.svg.png 

http://rlv.zcache.com/warning_science_ahead_sticker-p217628130094540899bah05_400.jpg 



Compost 
 

http://www.utne.com/uploadedImages/utne/blogs/Wild_Green/UK-compost-pile.jpg?n=4184 



Compost Testing 
Basics 

• Goal is to determine nutrient density (total nutrients) 

• Running a compost as a soil test does not give you 
usable information 

• You want to total nutrients 

http://cultivatorscorner.com/wp-content/uploads/soil-sample.jpg 



Compost Testing 
Testing options 

• A lab that screens a compost as a soil should be avoided 

• Cost is typically higher so be sure and check with the lab 

 

Standard Compost Test ...........................................................................$ 45.00 

Includes pH, Extractable Nutrients (P, K, Ca, Mg, Fe, Mn, Zn, Cu, B), Extractable 
Aluminum, Equivalent Base Percentages, Organic Matter, Total Nitrogen, C/N ratio, 
Nitrate-N, Ammonium-N, Electrical Conductivity, Percent Moisture, Bulk Density. 
 

http://soiltest.umass.edu/services 

http://www.themeterman.com.au/images/solvita_compost.jpg 



Compost Testing 
Collecting Samples 

• Same general idea as a soil sample, you want to 
collect many small samples to get one final sample. 

• Compost can have wide variations depending on 
starting material and management 

http://www.dyg.ie/files/Leaf%20compost.jpg http://extension.umass.edu/cdle/sites/extension.umass.edu.cdle/files/fact-sheets/images/CompostingHorseManure.jpg 



Compost Testing 
Where to send the samples 

• There are not as many compost testing labs as soil labs 

• Check the description of the test 

• ‘State Side’ Penn State can be used 

 

http://www.aasl.psu.edu/compstprog10_09_02.html 
http://fc05.deviantart.net/fs71/f/2012/039/9/c/the_many_labs_of_the_dog_world_____wait_what__by_therealtailsdoll-d4p3xeh.png 



Compost Testing 
Shipping 

• Check with the lab, if nitrogen is being run 
there may be different suggestions 

http://www.catalogclearance.com/itm_img/burlap.jpg http://whatcom.wsu.edu/ag/compost/fundamentals/images/carbon_nitrogen_graph.gif 



Compost Testing 
*How to interpret the results 

 

http://www.aasl.psu.edu/Compost%20sample%20report.pdf 



Tissue Testing 
 



Tissue Testing 
Basics 

• Based used to determine the nutrients in the actual plant 

• Should be used in combination with a soil test 

 

http://departments.agri.huji.ac.il/fieldcrops/topics_irrigation/uzifert/thumbnails4/images/slide1.jpg 



Tissue Testing 
Testing options 

• Many labs will run tissues and give accurate results 

• For me turn around time is an important factor 

 

http://www.designonlinelogo.com/images/nner/dol_site993.png http://www.environics.com/Portals/16612/images/bulls-eye-resized-600.jpg 



Tissue Testing 
Collecting Samples 

• First fully mature leaf down the vine 

• Sample “sick” or “problem areas” separately 
from normal looking areas. 

http://96.18.180.234:8000/2-Atlantic%20Giant%20Pumpkins/How%20to%20collect%20petiole%20for%20Giant%20Pumpkin.pdf 



Tissue Testing 
Where to send the samples 

• Key part to keep in-mind is turn around time 

• I want to mail samples Monday and have results by 
Friday afternoon, for applications (if necessary) to be 
applied over the week-end. 

 

http://www.quickerprint.com/images/guarantee_turn.gif 



Tissue Testing 
Shipping 

• 2-3 day mail is fine, overnight is not necessary 
unless you know when the lab is doing a run 

http://therisetothetop.com/wp-content/uploads/image_import/2010/08/OvernightSuccess.jpg 

http://www.hitcase.com/wp-content/uploads/2012/06/shipping-methods.gif 

http://openclipart.org/image/800px/svg_to_png/28829/uroesch_Air_Mail_Postage_Stamp.png 



Tissue Testing 
*How to interpret the results 

• Labs produce accurate results, but 
interpreting these results is not an easy task 
 

http://silvieandmaryl.com/wp-content/uploads/2010/07/Dream-interpretation.jpg 



Tissue Testing 
The Limitations 

• I suggest you use them as a guide and look more at 
the actual numbers and compare year to year 

http://nrcca.cals.cornell.edu/nutrient/CA3/paste_image10.jpg http://thecourier.typepad.com/popgoestheculture/images/2008/03/29/pirates1_2.jpg 



Tissue Testing 
The Limitations 

• Some nutrient deficiencies are characteristic, but there 
are a lot of factors going on in a field so the tissue test 
should be used to confirm expected deficiencies. 

http://centralvalleycoop.com/files/SYB-Def1.bmp 



• “…shows the old sufficiency range 
for pumpkins which is used 
throughout the United States.  The 
new sufficiency range was 
established by Western 
Laboratories from the  

12 Atlantic Giant Pumpkin Growers 
that averaged 1,422 pound 
pumpkins…” 

– Western Labs 

 

 

http://96.18.180.234:8000/2-Atlantic%20Giant%20Pumpkins/Niagara%20Falls%202010.pdf 

-Only 12 growers is a very 
small sample size, soils 

ranges have thousands of 
data points 

http://www.westernlaboratories.com/images/logo.jpg 



Tissue Testing 
The Limitations 

• Tracking tends in giant 
pumpkin plants is a good 
starting point.   

• This can be in your own patch 
as well as with other growers. 

http://www.oplin.org/4cast/wp-content/uploads/2010/07/trends.jpg http://96.18.180.234:8000/2-Atlantic%20Giant%20Pumpkins/Giant%20Pumpkin%20Monitoring%20Example.pdf 



Lunch Break 

• Thanks for that Matt,,,,,,, now my head really hurts! ;) 

• If my head is hurting, I'm learning! 

– So.Cal.Grower 

http://themavesite.com/TMS-Pictures/COLLECTIONS/MotivationalPosters/LunchBreak.jpg http://static3.depositphotos.com/1000154/102/v/950/depositphotos_1021376-Lunch-break---sign.jpg 



 

https://www.crops.org/images/publications/aj/94/2/198f1.jpeg 



Disease Screening 
Basics 

• There are many quality tests and diagnosticians  

• The problem is the variable state of the submitted samples 

http://previews.agefotostock.com/previewimage/bajaage/3269deeda2069b812b6bbea7876e7822/FHR-52087-00080-758.jpg 



Disease Screening 
Testing options 

• Varied testing for 
various tests 

• “Can my soil be 
screened for 
Fussarium?” 

• In short there is 
Fussarium in all soils it 
is a matter of what 
species you have.   

 

http://fungi.myspecies.info/sites/fungi.myspecies.info/files/imagecache/preview/images/392481-Fusarium-graminearum.jpg 



Disease Screening 
Testing options 

• Very Specific 

– ELISA 

– PCR 

– Imuno strips 

• Visual 

http://www.washington.edu/news/files/2011/11/Yagerbioengineeringlab_22.jpg 



Disease Screening 
ELISA (Enzyme Linked ImmunoSorbent Assay) 

 

http://4.bp.blogspot.com/-LYfjHkuumVM/T-bbf4396HI/AAAAAAAABd0/kksWA7MnEVc/s1600/elisa-1.jpg 



PCR (Polymerase Chain Reaction) 

 

http://www.foodsafetywatch.com/public/images/1050a.jpg 



ImmunoStrips 

 

http://msue.anr.msu.edu/uploads/images/2-7%20ImmunoStrips%20JEANNE.jpg 

http://nature.berkeley.edu/garbelotto/images/posnegsticktest4.gif 

http://www.agrodiagnostica.ru/catalog/i/immunostrip_clip_image001.jpg 



Visual Diagnosis 

 

http://www.ilads.org/media/images/hed_lab.jpg 

http://www.steephilllab.com/img/iStock_000010344965XSmall.jpg https://www-s.aces.uiuc.edu/photolib/lib17//midsize/anthrac%20on%20cucs%205.jpg 



Different types of Powdery Mildew 

 

http://www.apsnet.org/edcenter/K-12/TeachersGuide/PowderyMildew/Article%20Images/Fig12.jpg http://www.apsnet.org/edcenter/K-12/TeachersGuide/CSIPowderyMildew/Article%20Images/mildewkey.jpg 



Disease Screening  
Collecting Samples 

• Want an area that has healthy tissue and early stages of ‘infection’ 

• Very sick tissue can have secondary infections but the primary agent 
is what needs to be identify. 

• Also be careful of contamination 

http://msue.anr.msu.edu/uploads/files/7-27%20Scouting%20for%20SDS%20Bruce-1.pdf Soybeans with Sudden Death Syndrome 



Disease Testing 
Limitations 

• My vine has rot/foam what caused it? 
• Well, by time you notice it and get a sample to a lab the 

person doing the diagnosis may be looking at secondary 
infectious agents so the report would not be accurate for the 
organism that caused the initial infection 

http://www.vaccine-safety-training.org/tl_files/vs/images/01-pathogen-respond.gif 



Disease Screening  
Where to send the samples 

• Depends what you are looking into 

http://2.bp.blogspot.com/-HrY7CM72IeQ/UJ5rKQqER8I/AAAAAAAAhlI/Ntx7mdsKBJw/s1600/What%2Bare%2Byou%2Blooking%2Bfor-701137.gif http://plantclinic.cornell.edu/images/ServicesPic.jpg 



Disease Screening  
Where to send the samples and Shipping 

• Talk with the lab, overnight may be necessary 

• Also, find out how much you need to send and 
what plant part(s)  

http://library.thinkquest.org/3715/plant1.gif http://research.duke.edu/sites/default/files/science_labwork_370.gif?1305811427 



Disease Screening  
*How to interpret the results 

• The lab is only as good as the samples you provide them. 

• While you can not test for “everything” if you can try and 
determine a general category to focus on that can be 
helpful 

http://tur-www1.massey.ac.nz/~wwwispp/papers/Figure%201a.jpg 



Disease Screening  
Categories of disease 

• Bacteria- more of a problem with increasing 
temperature 

• Fungi- can be a long term accumulation/problem 

• Viruses- non-living so only active in living plant material 

http://www.redpilllife.com/wp-content/uploads/2012/10/Microroganism.jpg 



Bacterial Diseases 

• Replicate by cell division (do not form spores) 

 

– Yellow Vine Decline 

– Bacterial wilt 

– Crown Gall 

– Leaf Blight 

 

 

http://extension.missouri.edu/adair/images/Plant%20Diseases/squash%20wilt%203.jpg http://www.bigpumpkins.com/DiaryImages/FullSize/165587.jpg 



Fungal Diseases 

• Reproduce by devolving and releasing large 
numbers of spores 
 

• What “Fungicides” control 
 

• Examples: 
– Powdery Mildew 
– Downy Mildew 
– Fusarium 
– Rhizoctonia 
– Phytophthora 
– Pythium 

 
http://agrochemical.wikispaces.com/file/view/fungicide.jpg/138420067/fungicide.jpg 

http://health.rush.edu/healthinformation/graphics/images/en/9485.jpg 

http://www.apsnet.org/edcenter/intropp/LabExercises/PublishingImages/PowderyMildewGrape007a.jpg 



Viruses 

• Small ‘non-living’ particles 

• Prevention is the best method of control 

– Watermelon Mosaic 

– Tobacco Mosaic 

– Cucumber Mosaic 

http://oceanworld.tamu.edu/resources/oceanography-book/Images/BacteriophageCartoon.jpg http://sdb.im.ac.cn/vide/images/a6.jpg 

http://thumbs.dreamstime.com/thumblarge_395/1241568305PN743F.jpg 



Virus Screening 
Is it worth it? 

• A good accurate test for disease would be a virus screen 

• However, you can easily see virus symptoms and there is 
no cure no matter what species 

• So, why would you test?  To determine the odds of virus 
persistence in the area 

http://s3-ap-southeast-1.amazonaws.com/tecfre/uploads/virus.jpg http://www.farmwholesale.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/p/l/plant-diseases-500.jpg 



Virus Screening Lab 
• Cucurbit (Cucumber, Melon, Squash) 

• Cucurbit Screen (13 tests) 
• Cucurbits are especially vulnerable to viruses in the potyvirus family. The most common of these are Watermelon mosaic 

virus - 2, Zucchini yellow mosaic virus, and Papaya ringspot virus. In addition to these, we frequently find other potyviruses 
that react with our general potyvirus test but not with any specific antisera. 

http://www.agdia.com/Templates/temp-default/images/logo-agdia.jpg 

Pathogen Symbol 

Cucumber mosaic virus CMV 

Cucumber green mild mottle virus CGMMV 

Impatiens necrotic spot virus INSV 

Melon necrotic spot virus MNSV 

Papaya ringspot virus PRSV 

Potyvirus group test POTY 

Squash mosaic virus SqMV 

Tobacco mosaic virus TMV 

Tobacco ringspot virus TRSV 

Tomato mosaic virus ToMV 

Tomato ringspot virus ToRSV 

Tomato spotted wilt virus TSWV 

Zucchini yellow mosaic virus ZYMV 
http://www.agdia.com/testing-services/Cucurbit-Cucumber--Melon.cfm 

 
 
Testing Contact 
Ms. Deborah (Debi) Groth, Laboratory Manager, dgroth@agdia.com 
Ms. Janet Lamborn, Account Manager Testing Services and 
Ornamental Diagnostics, jlamborn@agdia.com 
 
Address: 
Agdia Testing Services 
30380 County Road 6 
Elkhart, Indiana 46514 
 
Phone numbers: 
800-622-4342 or 574-264-2014 
 
Fax number: 
574-264-2153 
 
E-mail address: testing@agdia.com 

Testing Services Contact Information 

mailto:dgroth@agdia.com
mailto:jlamborn@agdia.com
mailto:testing@agdia.com


Making the best of a ‘bad’ situation 

• Last year my patch became infected with 
Mosaic Virus 

http://news.bbcimg.co.uk/media/images/44014000/jpg/_44014297_gloc.jpg 

Cucumber Mosaic Virus 



What the Virus in my patch taught me 

• Pumpkins after 20 days post pollination no longer actively 
divide their cells 

 

• All younger pumpkins developed viral mosaic patterns and the 
one older pumpkin in the patch never showed visual 
symptoms even though the entire plant was severely infected 

http://schoolworkhelper.net/wp-content/uploads/2010/07/Viral-replication.gif http://www.biology.iupui.edu/biocourses/N100/images/8mitosiscropped.jpg 



Zucchini Yellow  
Mosaic Virus 



Also scout for vectors 

• Insects that can transfer diseases at a rapid rate 

http://www.uvm.edu/~entlab/Greenhouse%20IPM/Scouting/PlantTap.JPG http://bulletin.ipm.illinois.edu/figures/200603figure02.gif 



Cucumber Beetles 

• Disease transmitted: 

– Bacterial wilt 

 

• Interesting notes:  

– Larvae is dependent on cucurbits for development and 
can not live on other host plants 

– I have found they tend to hatch in the early night 
(around 10pm in the summer, when the sky gets black) 

http://www.ca.uky.edu/entomology/entfacts/images/spotcuke.jpg 

http://pubs.ext.vt.edu/2808/2808-1009/2808-1009.html 



Squash Bug 
• Disease transmitted: 

– Yellow Vine Decline 

– Non-disease: Physical Damage 

 

• Interesting notes:  
– Wooden walking boards can localize the squash 

bugs and should be inspected 

http://everythingishomemade.files.wordpress.com/2010/08/squash20bug.jpg http://www1.extension.umn.edu/garden/insects/find/squash-bugs/img/squash-bugs-2.jpg 

http://www.grit.com/uploadedImages/GRT/blogs/Shannon/squash-bug.jpg 

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74144.html 



Aphids 
and pokeweed 

• Disease transmitted: 
– Viruses 

– Can transfer virus from Pokeweed and other host species 

 

 

• Interesting notes: 
– Many generations in on year 

–  Reproduce asexually… 
• Adult females can give birth to live offspring (as many as 12 per day) 

without mating 

 

http://bulletin.ipm.illinois.edu/photos/soybean_aphids_stephenson.jpg http://www.hightechlandscapes.com/blog/wp-content/uploads/2012/03/aphid.jpeg 

http://www.bumblebeeblog.com/storage/pokeweed.jpg http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7404.html 



Nematodes 

• Disease transmitted: 

– Can cause galls to form on roots 

– Root feeding reduces yields 

 

 

• Interesting notes:  

– Most are to small to see without a microscope 

– Certain marigolds and suppress rot know and lesion 
nematodes 

 

http://soils.usda.gov/sqi/concepts/soil_biology/images/large_todes_LR.jpg 

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7489.html 

http://www.ipm.ucdavis.edu/PMG/IMAGES/M/N-RK-MSPP-CD.050.jpg 

http://www.ipm.ucdavis.edu/PMG/IMAGES/M/N-RK-MSPP-CD.072.jpg 



Nematode Screening 
 

http://4.bp.blogspot.com/-hirHl15BaAk/TdvSisSlKqI/AAAAAAAADbM/2n93B45qTWA/s1600/nematode.jpg 



Nematode Screening 
Basics 

• There are different types 

Nematodes can be classified into different feeding groups based on the structure of their mouthparts. 
Figure credit: Ed Zaborski, University of Illinois. 

(e) omnivore (a) bacterial feeder  (b) fungal feeder  (c) plant feeder  (d) predator  

http://www.extension.org/pages/24726/soil-nematodes-in-organic-farming-systems 



Nematode Screens 
Needs more attention 

• Nematodes live in the soil and the ‘bad ones’ feed on plant roots 

• I have only had a general screen done as some can harbor viruses 

• *There is always something to look into;-) 

http://www.darwinsgalapagos.com/animals/nematode_galls.jpg 

http://www.wageningenur.nl/upload/b0a81bae-e9d9-436b-bd65-a06a346272d6_nematode%20Mononchuscarnivorenematodemondholte98%5B1%5D.jpg 



Nematode Screening 
Testing options, depends.. 

• The sample depends on the nematode.   

• Root-knot and lesion nematodes are extracted from roots   

 

 

 

 

• Dagger nematodes (virus vectors) are only in the soil around 
roots 

http://www.apsnet.org/edcenter/intropp/lessons/Nematodes/Article%20Images/LesionNematode02.jpg 
http://www.infonet-biovision.org/res/res/files/2212.280x185.clip.jpeg 

http://futurity.org/wp-content/uploads/2010/04/biofuel_needlenematode_1.jpg 



Nematode Screening  
Collecting Samples 

• For roots you want living roots, 
so you need to sacrifice a 
portion of the living plant (host) 

 

• Soil samples should be taken 
near the roots 

 

• I rip part of the vine out and 
take the root samples, then I 
take cores of the disturbed area  

http://utsa.edu/sombrilla/fall2009/img/story-Investigate-plant.jpg 

http://www.ipm.iastate.edu/ipm/icm/files/images/lance-nemas-in-root.jpg 



Nematode Screening  
Where to send the samples 

• Find a nematode screening lab 

• I have used my local area Agricultural 
Experiment Station 

– Note: this is not a 24-hr turnaround time process 

http://www.nematology.umd.edu/images/NHomeNavBar/NemaResourcesBanner.jpg 



Nematode Screening  
Shipping 

• Similar to sending a soil sample 

• With the roots you want to keep the sample 
and lab arrival time ‘short’. 

http://agdev.anr.udel.edu/weeklycropupdate/wp-content/uploads/2009/07/soybeancystnematode.jpg http://www.agweb.com/assets/1/9/NewsMainImage/F11006_A_nematode.jpg 



Nematode Screening  
*How to interpret the results 

• Area that needs more investigation 

• Cover crops can increase the 
nematode populations 

• A limited amount of cover crops can 
reduce nematode numbers 

http://www.nematology.umd.edu/images/zun069.gif http://www.kingsagriseeds.com/blog/?attachment_id=36 



Nematode Screening  
Plant-Parasitic Nematodes 

White potato cyst nematode, Globodera pallida (Stone) Behrens, on plant roots.  
Cyst nematode females attach to root systems with their mouthparts to feed, and then 
their bodies swell into egg-filled cysts that can be visible to the naked eye. 



My Soil Results 

• Hoplolaimus (lance nematodes):  

– 32 per 100 cm3 soil 

• Pratylenchus (lesion nematodes):  

– 4 per 100 cm3 soil (a few) 

 

• Sorghum Sudangrass, or pearl millet would 
help reduce lesion nematodes. 

 

• lots of Tylenchorrhenchus (probably on grass). 
 

http://www.wiu.edu/AltCrops/Othercrops_files/pearl-millet.gif 



My Roots Results 

• Pratylenchus (root lesion): 

– 25 per g root 

• The Pratylenchus may 
cause a bit of stunting, but 
not much.   

 

• *No virus-transmitting 
nematodes were present. 

 

http://www.apsnet.org/edcenter/intropp/lessons/Nematodes/Article%20Images/LesionNematode12.jpg 



• Look at what you are doing for determining if or 
what test you should pursue 

 

• Cover crops: 

– Help maintain soil biology 

– Rotate the types of roots in the soil (ex. Grass) 

– Allopathic (weed, small seed suppression) 

– Important to properly manage to get maximum benefit 

 

http://www.wespaksales.com/img/title_culturalpractices.gif 

http://farmprogress.com/cdfm/Faress1/author/198/2013/1/gallery/Berger1.jpg 



Foaming Stump 
Disease or cultrual? 

• This is a category us as growers are putting into one but 
there are actually two causes… 

 

• 1.) Simple water back-up  
– ex. Terminating to many vines on the same day 

 

• 2.)  Vine disease (like a Fussarium)  
– ex. Clogs the water flow and result in water back-up as the result of an infection 

http://www.bigpumpkins.com/DiaryImages/FullSize/185625.jpg 

http://extension.entm.purdue.edu/caps/pestInfo/pics/big/fusarium2Large.jpg http://www.apsnet.org/edcenter/intropp/lessons/fungi/ascomycetes/Article%20Images/FusariumWatermelon13.jpg 



Sanitation 

• Clean your equipment after use and especially if 
using in multiple growing sites 

– Reduces the chance of spreading a potential infection  

http://www.fototime.com/3214B2397754692/standard.jpg 



Care and Handling of Biological Products 

• Scientific study basis is needed more 

• Example:  Breaking dormancy of mycorrhizal 
fungi, a critical cold-storage period 

Fig. 4A, B Schematic illustrations of the two germination growth patterns.  
A g restricted-type germination, with the longest hypha within a 12-mm radius around the spore 
B G extensive-type with the longest hypha growing beyond a radius of 12 mm from the spore 

http://link.springer.com/article/10.1007%2Fs00572-001-0151-8?LI=true#page-1 



Winter Pumpkin  
Growing Project 

http://farm8.staticflickr.com/7144/6476792733_6b7c086c97_z.jpg 



Original Plan… 

• Grow a seed from the 2009 Wallace ‘12 

• Grow the 1725 Harp [2009 Wallace] clone 

 

• Cross breed the two together and produce seeds in 
time for the typical 2013 growing season 

 



The Set-up 

• Raised bed with grow lights 



Plants seem to grow great 

 



Problem that has occurred 

• Plants have grown very well and all seemed to going 
well, until a problem with the female flower 
development occurred 



Trying to correct the problem 

• I talked with growers, researchers and anyone 
else that would listen 

• Collected soil and tissue samples and all came 
back better than expected (Nitrogen was high) 

 

http://www.funnydash.com/uploads/l/Well_Theres_Your_Problem_1337496926.jpg http://www.csid.unt.edu/collaborative_science.jpg 



What might be 
causing the problem 

• Lack of nighttime lows 

 

• Reducing the nighttime temperature is what I am trying 

 

http://blogs.wthitv.com/files/2012/08/7Day12.jpg 

http://www.weather-guide.com/B/Jeju-temperature.png 



First ever snow cooled pollination? 

 



Seed Development Window is tight 

• I may have one set that is 20 days old (today) 

– April 15th = 57 days old 

• But there are other potential pollinations out of the  

“seed production window” 

• Is there a way to get the cross I want without seeds?   

 

 

http://www.giantpumpkinsonline.com/images/index/pumpkinseeds.jpg 

http://1.bp.blogspot.com/-rovQN_E6F5g/TuI61vLEh8I/AAAAAAAACOI/Ky5Z32Z5Llc/s1600/20.jpg 

http://2.bp.blogspot.com/-002_6cu__fI/UMI4S4uY5nI/AAAAAAAAAdc/ikdhp9_jgXU/s1600/yes_you_can.png 

Answer= 
yes;-) 

http://www.dpmclimbing.com/sites/default/files/uploads/images/title2%20mission%20impossible.jpg 



What is a seed? 
• An embryo + food storage + seed coat 

http://www.bbc.co.uk/bitesize/standard/biology/images/bean_shoot.gif 



What I have learned… 

• 14-20 days after pollination the embryo develops 

• The rest of the time to produce the seed is spent 
on energy storage and seed coat formation 

http://images.tutorvista.com/content/flowering-plants-reproduction/dicot-embryo-development-stages.jpeg http://www.plant.uoguelph.ca/research/embryo/IMG00001.GIF 



Embryo Rescue 

• This is a process that simply extracts the 
embryo and supplies the needed nutrients for 
growth and development 

http://www.stolaf.edu/people/ceumb/bio252/Capsella3.jpg http://62103.inspyred.com/images/rescue.jpg 



What does this mean? 

• Essentially the genetic cross can be produced 
in 1/3 of the time (20 days instead of 60 days) 

 

• Can speed up the generation time.   

http://www.helpingwithmath.com/printables/images_fractions/Third01.png http://pcsplace.com/wp-content/uploads/speed-up-website-loading-time.png 



Long range implications 

• Instead of one generation per growing season if this idea is 
proven to work and coupled with greenhouse growing it would 
be theoretically possible to produce 4 generations in one 
calendar year! 

 

 

http://g-ecx.images-amazon.com/images/G/02/uk-kitchen/breville/4_in_1_graphic_final._V187016593_.jpg http://abetterwaytolead.files.wordpress.com/2012/04/2012-voidtech-all-in-one-year-calendar1.png 



Reality Check 

• There is supporting evidence that this method should 
work on the Cucurbita maxima species 

• However, I am going to have to work on the exact 
protocol to follow. 

http://smallbites.andybellatti.com/wp-content/uploads/2012/03/red-hat-reality-check.jpg http://www.mediabistro.com/10000words/files/2011/08/realitycheck.jpg 

http://www.siliconrepublic.com/fs/img/news/201206/rs-426x288/lab-work.jpg http://education.jlab.org/beamsactivity/6thgrade/magnetsandelectromagnets/stu02.l.gif 

http://showyourhope.files.wordpress.com/2012/02/383-roll-the-dice_800x6002.jpg 



Winter Project Benefits 

1.) Preserving the 2,000+ pound genetics 

 

2.) Potentially eliminating the need to produce fully mature 
seeds, while still getting the desired cross. 

http://wordsofgrace.files.wordpress.com/2012/02/big-benefits.gif http://images.sciencedaily.com/2010/03/100315132706-large.jpg 

http://www.bigpumpkins.com/ViewArticle.asp?id=175&gid=57 



Teaser for those thinking about growing 
the 2009 Wallace ‘12 

 

Photo taken on March 7th, 2013 



Presentation will be available on 
www.Team-Pumpkin.org 

 


