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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?  

The goal of this project was to determine grower best management practices to increase the 
potential profitability of cannabidiol (CBD) resin and reduce risk of plants with THC content that 
is higher than allowable in Kansas. The specific research goals are listed below: 

1) To investigate water conservation practices such as plasticulture, rolled cover crop mulches,
and caterpillar tunnels, and determine their effects on crop water-use efficiency and THC
production
2) To identify how the implementation of high tunnel production systems impact plant growth
characteristics, yield, THC, and CBD production
3) To determine which of the approved varieties are best-suited for CBD resin production in
Kansas in high tunnel and open-field production systems
4) To identify successful sexual and asexual propagation systems for approved CBD varieties

We were able to address objectives 1, 2, and 4 with greenhouse, field, and high tunnel trials that 
were performed at the Olathe Horticulture Center. However, due to limitations with seed 
sourcing and regulations, we were only able to test the performance of two varieties. ‘Cherry 
Wine’ was utilized for the high tunnel and field trials (objectives 1, 2) and ‘Otto II’ and ‘Cherry 
Wine’ were used to address objective 4 in the greenhouse. 

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

We utilized a split-plot randomized complete block design with three replications to address 
objectives 1 and 2. A completely randomized design was utilized in experiments related to 
objective 4. Our experimental design was similar to proposed, although the variety factor was not 
included in high tunnel and open field trials. 

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.  
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The primary research activities happened in fields OHCIH1 and OHCIH2. The combined 
production area was 0.45 acres, however much of this space allows for grassed driveways 
between high tunnels and field plots. Each replication included a comparison of black plastic, 
white plastic, and (no-till) cover crop mulch. We did not include the isolation area in OHCIH3 
due to limited capacity and planting material. Finally, propagation of plant material as well as 
propagation studies were conducted in a 24' x 72' greenhouse at OHCGH1.  

The crop was harvested and dried in the greenhouse and we are still working to prepare the plant 
material for further processing (oil extraction). Whole plants were hung and dried for 
approximately 10 days before flowers were removed and primary leaves were eliminated. 

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

Data was collected to assess the growing environment (soil temperature) as well as plant 
biomass. CBD and THC were monitored throughout the growing season and after postharvest 
drying/curing. Data was collected by students and staff at the Olathe Horticulture Center in a 
manner that is consistent with our procedures for collecting data from other projects. We are still 
in the process of data organization and analysis. Data has been entered into spreadsheets, but has 
yet to be statistically analyzed. 

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

The yield results of the study are shown below. CBD and THC concentrations are still being 
determined in the lab and can be reported at a later date. Reports from colleagues in other states 
indicate that a “good” crop is 1 lb per plant. All of the treatments we tested exceeded this yield. 
In particular, the plants grown in the high tunnels at 4’ in-row spacing produced over 3 lbs per 
plant. 

Propagation studies were successful and we identified methods for asexual propagation of CBD 
hemp. We found that it was difficult to propagate plants that had begun to flower.  
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SECTION F: Interpret the results as it relates to the research question and objective. Draw 
conclusions upon your analysis.  

After we determine the final CBD and THC content of our trial plants, we will be able to provide 
a more comprehensive interpretation of the data. However, our plants were tested by the Kansas 
Department of Agriculture and were passed for harvest. Therefore, we can presume that all four 
systems resulted in a flower harvest that was legal under Kansas law. Based on the yield data, the 
high tunnel system clearly resulted in the highest yields.  Our preliminary (non-replicated) 
findings also indicated that the CBD content in the high tunnels was as high or higher than in the 
open field treatments. Based on these data, it appears that the high tunnel system would be an 
excellent one for production of industrial hemp for CBD oil. Within the open field treatments, 
the black plastic mulch had the highest flower yield and the white plastic mulch and no-till 
system were similar. 

Interestingly, there were very few differences amongst the open field treatments (black, white, 
no-till) in regards to plant spacing whereas a dramatic treatment effect occurred in the high 
tunnel plots. In the high tunnel, the plants grown at 4’ spacing had just over double the per plant 
yield compared to the ones that were growing at 3’ spacing. It is important to note that both male 
and female plants were initially planted and the males were rogued out once flowering initiated. 
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During harvest, areas where there were missing plants were avoided for the purpose of data 
collection, but a more thorough examination of planting density will require the use of asexual 
propagation methods in order to ensure the quality of the data. Based upon anecdotal 
observations of the growth of the plants in the trial, utilizing the 3’ spacing was problematic as 
many of the plants encroached onto each other resulting in unwanted shading in the lower 
portions of the plant. 

Overall, the results of our study were favorable for growers that wish to grow industrial hemp for 
CBD production in Kansas. All of the treatments produced more than one pound per plant and 
the highest yielding treatment (4’ – HT) produced just over three pounds per plant. Although 
there is very little in the literature regarding hemp yield, colleagues and others working with 
hemp indicated that this is an excellent yield. It is likely that the high tunnel system will be 
recommended for CBD production in Kansas. Many of the specialty crop growers that produce 
vegetables around the state already utilize these structures and hemp would be an ideal crop 
rotation option if available. 

KDA-0060040622 Cary Rivard - University




