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Hemp is a non-psychoactive variety of Cannabis sativa L. The crop is one of historical importance in the 

U.S. and re-emerging worldwide importance as medical providers and manufacturers seek hemp as a 

renewable and sustainable resource for a wide variety of consumer and industrial products. Hemp grown 

for all types of end-use (health supplement, fiber, and seed) contains less than 0.3% tetrahydrocannabinol 

(THC). Some hemp varieties intended to produce a health supplement contain relatively high concentrations 

of a compound called cannabidiol (CBD), potentially 10-15%. The compound CBD has purported benefits 

such as relief from inflammation, pain, anxiety, seizures, spasms, and other conditions. The CBD compound 

is the most concentrated in the female flower buds of the plant, however, it is also in the leaves and other 

plant parts as well.  

To produce hemp for flower, the plant is generally grown intensively as a specialty crop and the flowers 

are cultivated for maximum growth. The various cannabinoids and terpenes concentrated in the flower buds 

are often extracted and incorporated into topical products (salves, lip balm, lotion) and food and is available 

in pill capsules, powder form, and more, which can be found in the 

https://www.caseinstitute.org/


The 4-week-old hemp seedlings (variety Lifter) were transplanted on 9-Jun into a seed bed prepared with 

conventional tillage.  A cover crop mixture of crimson clover and annual ryegrass was planted between 

rows on 15-Jun.  

Plots received the P-K fertility rates in split applications over a seven-day period during peak flower 

formation starting on 2-Sep in the form of P-K 13/14 (0-10-11) specialty fertilizer from Canna Solutions 

(Los Angeles, CA) applied directly to individual plants (Table 2).  

Table 2. Daily hemp P-K rates applied during  

flower initiation (0-10-11). 

Treatment 
Daily application 

rate 



matter yields. Metrics were collected for each of the two harvested plants within each plot and a plot average 

was calculated.  

After harvest (1-Oct) one plant per plot was harvested and chipped to be analyzed for whole plant nutrient 

concentrations. A subsample of chipped plants was taken, dried, and sent to Dairy One in Ithaca, NY for 

nutrient analysis.  

Yield data and stand characteristics were analyzed using mixed model analysis using the mixed procedure 

of SAS (SAS Institute, 1999).  Replications within the trial were treated as random effects, and treatments 

were treated as fixed. Treatment mean comparisons were made using the Least Significant Difference 

(LSD) procedure when the F-test was considered significant (p<0.10).   

Variations in yield and quality can occur because of variations in genetics, soil, weather, and other growing 

conditions. Statistical analysis makes it possible to determine whether a difference among treatments is real 

https://agriculture.vermont.gov/public-health-agricultural-resource-management-division/hemp-program


The growing season was defined by hot and dry conditions throughout the summer months, punctuated by 

a handful of larger, infrequent rain events seen largely in August. June was especially dry during the 

transplant and establishment period for our hemp trials with below average precipitation in much of the 

growing season. Average temperatures during the growing period were 4.11 degrees higher than the 30-

year average for the season with a 5.5% higher growing degree day accumulation for the year.  

 

Table 3. Seasonal weather data collected in Alburgh, VT, 2020. 

Alburgh, VT June July August September October 

Average temperature (°F) 66.9 74.8 68.8 59.2 48.3 

Departure from normal 1.08 4.17 0.01 -1.33 0.19 

            

Precipitation (inches) 1.86 3.94 6.77 2.75 3.56 

Departure from normal -1.77 -0.28 2.86 -0.91 0.00 

            

Growing Degree Days (Base 50°F) 516 751 584 336 126 

Departure from normal 35 121 2 -24 -6 

Based on weather data from a Davis Instruments Vantage Pro2 with WeatherLink data logger. Historical averages are for 30 

years of NOAA data (1981-2010) from Burlington, VT.  

 

 

There was a significant difference in plant heights across treatments with highest values observed in the 

100-110 lbs ac-1 at 164cm, yet was statistically similar to the Control, 40-44, and 80-88 lbs ac-1 treatments. 

Lowest observed values were seen in the 60-66 lbs ac-1 treatment at 152 cm. There were no significant 

differences seen in total plant weight.  

 

Table 4. Hemp whole plant weight, height, and  

width, Alburgh, VT, 2020. 

Treatment Plant height Plant weight 

lbs P-K ac-1  cm lbs 

Control 156 ab† 14.8 

40-44 153 ab 15.2 
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88 lbs P-K ac-1 treatments with highest observed value seen in the 100-110 lbs P-K ac-1 treatment at 81.8 

ppm.  

 

 

Table 7. Whole hemp plant nutrient analysis. Alburgh, VT, 2020. 

Treatment Nitrogen Potassium   Phosphorus   Calcium Magnesium 

lbs P-K ac-1  % %  %  % % 



DISCUSSION 
 


