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Research Report (Grower, Distributor, Processor and State Education Institutions)

K.A.R. 4-34-20(h-i). Research Report

(h)...Each primary licensee shall prepare and submit a research report to the department no later 
than November 30 each year. Each research report shall include the following, at a minimum:

(1) A summary of the research conducted;

KDA License #
 ___________________

1

Please review K.A.R. 4-34-20 (Reports) before completing and submitting the required document.

Kansas Department of Agriculture

2019 Kansas Industrial Hemp Research Program

Please reference the 2019 Kansas Industrial Hemp Research Program's Rules and Regulations found 
here: agriculture.ks.gov/industrialhemp.

After completion of the Research Report form (page 2), attach relevant documentation to support 
the report if necessary and remit the report by email to kda.industrialhemp@ks.gov or by mail to 
Industrial Hemp Research Program 1320 Research Park Drive Manhattan, KS 66502 no later than 
November 30, 2019.
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(2) a description of the methods and materials used in conducting the research;

(3) the results of the research; and

(4) an analysis of the results.

(i) All research conducted and all reports submitted to the department as part of the pilot program shall
become the property of the department, and no compensation shall be due from the department to any
licensee. (Authorized by and implementing K.S.A. 2018 Supp. 2-3902; effective Feb. 8, 2019.)

Research Report Instructions: 
Complete the following sections, either by utilizing the fillable form or by providing your answers 
on a separate page(s). Handwritten submissions are strongly discouraged.

•

• If answering on a separate document, label each section (A-F).
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SECTION A: Restate your research question and objective; please indicate if the research question or objective changed. 
Why did you choose to study this research question and objective? 

SECTION B: Restate your experimental design. Did it change over the course of your research? 

Kansas Department of Agriculture 
2019 Industrial Hemp Research Program

KDA License # 
______________________

1320 Research Park Drive 
Manhattan, KS 66502 

kda.industrialhemp@ks.gov

2019 Industrial Hemp Research Program
Research Report

Primary Licensee: _________________________________

License Number: __________________________________ Date: __________________________
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SECTION C: Explain how the project was implemented, including location and size of your licensed research areas (in 
acres or square feet), duration and applicable activities (germplasm acquisition, handling, planting, distributing, planting, 
harvesting, drying, and processing) of your research operations and variety(s) of industrial hemp used in your research.

SECTION D: What data was collected? How was the data measured? Provide the collected data. 

SECTION E: What were the results of the research? Were the results what you anticipated? Explain. 

SECTION F: Interpret the results as it relates to the research question and objective. Draw conclusions upon your analysis. 

KDA License #
______________________

Kansas Department of Agriculture 
2019 Industrial Hemp Research Program
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	Section A: Research questions: 
What is the best way to identify and quantify cannabidiol (CBD) and tetrahydocannabinol (THC) in industrial hemp.
Which hemp variates and under what growing conditions and systems are best for Kansas.
How handling, storing and transportation conditions effect the quality of hemp.

We chose to study this research question because we needed to develop a reliable method for quantifying cannabinoids in hemp for the research plots grown by other K-State State Education License holders. Knowing CBD and THC concentrations of various field treatments and varieties is a key part of the research goals. 

	Section B: A method will be developed using available literature and industry experts. The developed method will be validated for the analytical performance characteristics: accuracy, precision, specificity, detection limit, quantitation limit, linearity and range.
We are going to evaluate the concentrations CBD and THC for different varieties that are growing in different gowning conditions and in different production systems. The plans will be grown from licensed growers and research collaborators which would utilize a randomize complete block design with 4 replications for their trials. 
Different temperature and humidity conditions would be applied during transportation and storage in order to identify the best conditions in regards the quality of hemp in regards of the CBD and THC content. Every combination of temperature and humidity will be replicated at list 4 times.
	Text1: Eleni Pliakoni
	Text2: KDA-0546469709:
	Section C: The method was developed on a Waters UPLC with a photo diode array detector. Waters corporation provided our lab with a validated instrument method for identification and quantification of cannabindoids via UPLC/UV and hosted us for method training in Houston, TX. The method we learned was based off the application note titled " Separartion of 16 Cannabinoids in Cannabis Flower and Extracts Using Reversed-Phase Isocratic HPLC Method. This was adapted to be used with a UPLC at our training. The extraction method developed was also based on the Water's method we learned during our training. 
Standards (Delta-9 THC, Delta-9 THCA, CBD, CBDA, CBN) were purchased from Cerilliant and used for developing the method and testing validation criteria on our instrument in Olathe, KS. 
We took part in  two different proficiency programs to ensure the accuracy of our method- the Kentucky Hemp Proficiency test and a Emerald Scientific hemp proficiency test. Our results of the tests indicated we were within the required window of accuracy and precision.

Leaf material from Cherry Wine plants grown at the Olathe Horticulture Research and Extension Center was used for testing the drying/extracting/and analysis methods in the lab in July 2019.  
Our method was ready by early August and we began offering it as a fee-for-service for licensed hemp growers at this time. 

The research question concerning the analysis handling and storage conditions was not able to be implemented this year. The fee-for-service offered was quite busy and we did not have the personnel to complete this portion of our proposed experiment. The only post-harvest conditions tested were the on-farm drying processes at the research stations in Olathe and Witchita. Testing cannabinoid levels before and after drying will give researchers a good indication to whether these protocols have an effect on cannabinoid content. 
	Section D: 
Laboratory protocol: Hemp samples with unknown concentrations of Delta-9 THC  are dried in a laboratory oven to ~0% moisture content. The samples are ground into a fine powder using a spice grinder. The samples are then extracted with a protocol developed by Waters, using acetonitrile as the solvent and filtering with a PTFE 0.2 µm syringe filter. Samples are analyzed on a UPLC and cannabinods are quantified with results from a photo diode array detector. An external standard curve with all 5 compounds ranging from concentrations of 0.005mg/ml to 0.25mg/ml is also run with each load of samples in order to calculate the amounts in the unknown samples. All samples are extracted and tested in duplicate, with the average of the two used for the final result. 

Samples from all treatment groups K-State research plots in Wichita were mailed to the lab for analysis on September 23rd and September 27th during the growing season. These included the variety trials of fiber and CBD-type hemp. Samples from all treatment groups and replications in Olathe were brought to the lab for analysis on October 10th before harvest. These included only Cherry Wine samples that were subjected to the treatments of high tunnel and outdoor growing conditions. CBD varieties from both sites were also analyzed for cannabinoid content after the on-farm drying process. All samples were analyzed with our developed method for determining levels of Delta-9 THC, Delta-9 THCA, CBD, CBDA, and CBN on a % per dry weight basis. Total CBD and total Delta-9 THC were also reported by calculating the following:    CBD+(CBDA*0.877). All of the results were reported back to the head license holder and researcher at the K-State research stations in Wichita and Olathe.  

	Section E: Our developed method proved to be reliable throughout the growing season. It worked well for the fee-for-service of cannabinoid analysis. Our lower limit of quantification is 0.005 (% cannabinoid/dry wt). We analyzed a total of 184 samples with little issue. The only alterations to the method needed were to further dilute the extracted samples, as CBDA levels reached the top end of standard curve concentrations, so dilution was necessary for results to be accurately quantified.  

The two other K-State research stations are using the results of the cannabinoid analysis to determine effects of their field treatment groups. More statistical evidence of their treatment effects will be found in their research report.

In general, there is preliminary evidence that growing cherry wine in a high tunnel in Olathe, KS can lead to higher CBD content of the crop as compared to outdoor growth. 

The trials completed in Wichita, KS at John C. Pair were also able to provide some preliminary evidence that growing in a high tunnel may lead to increased CBD levels as compared to outdoor growth. These trials were also able to show that genetics can have an effect on cannabinoid levels. For instance, among the CBD varieties grown,  Cherry Wine and The Wife had the highest CBD content in both growing systems when samples were sent to our lab on September 27th.
	Section F: The UPLC instrument method and sample preparation method developed with this research project is a reliable way for quantifying cannabinoids in hemp. 

Results of how the field trials effected cannabinoid accumulation will give researcher a good indication of the best way that CBD-type hemp can be grown and dried in Kansas that will maximize profits for growers. 


