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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
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Clones were transplanted into black plastic mulch with drip tape. Fertility amendments were based on soil
test results received from the University of Vermont Agricultural and Environmental Testing Laboratory
(Burlington, VT). The field was fertilized with 120 lbs N ac* over the course of six weeks via fertigation.
Nitrogen was applied in the form of ammonium nitrate plus sulfur (28-0-0) distributed evenly through 1000
gallons of water using a Dosatron unit. In addition, potassium chloride (0-0-62) was applied at a rate of
100 Ibs ac? just following planting. Based on soil test results, no further nutrients were required for
production of hemp.

Table 1. Agronomic information for the hemp variety trial 2019. Alburgh, VT.

L ocation Borderview Research Farm
Alburgh, VT

Soil type Benson rocky silt loam, 3-5% slope

Previous crop Organic corn

Plant spacing (ft) 5x5

Planting date 19-Jun, 26-Jun

Fertilization 120 Ibs N ac, 60 lbs K ac !

Table 2. Hemp varieties and variety source.

Variety Source
AC/DC Vermont Natural CBD
Alexa Vermont Natural CBD
Apollo Davis Farms of Oregon
Boax Northern Roots Nursery
Boax Wine Vermont Natural CBD

Ceiba









of flower bud from each plot was dried in a small dehydrator and wet weights and dry weights were recorded
in order to calculate the percent moisture of the flower buds. The percent moisture at harvest was used to
calculate dry matter yields. Metrics were collected for each of the three harvested plants within each plot
and a plot average was calculated.

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
or whether it might have occurred due to other variations in the field. At the bottom of each table a p-value
is presented for each variable that showed statistical significance (p-value < 0.10). In this case, the
difference between two treatments within a column is equal to or greater than the least significant difference
(LSD) value and you can be sure that for 9 out of 10 times, there is a real difference between the two
treatments. In this example, variety 3 is significantly different from variety 1 but not from variety 2. Variety
2 and variety 3 have share the same letter ‘a’ next to their yield value, to indicate that these results are
statistically similar. The difference between variety 3 and variety 2 is

equal to 1.5, which is less than the LSD value of 2.0. This means that

these varieties did not differ in yield. The difference between variety 3

and variety 1 is equal to 3.0, which is greater than the LSD value of

2.0. This means that the yields of these varieties were significantly

different from one another. The letter ‘b’ next to variety 1’s yield value

shows that this value is significantly different from variety 2 and variety 3, which have the letter ‘a’ next to
their value.



The month of July was hot and dry when compared to the 30-year average, followed by a slightly cooler
than normal August. June, July and October saw higher than normal temperatures whereas August and
September were slightly below normal. July and August were below average precipitation amounts with
the tail end of the season receiving a well above average amounts of precipitation. Overall, there were an
accumulated 2211 Growing Degree Days (GDDs) this season, approximately 197 more than the historical
average, with much of the heat coming mid-season. Hemp plants received supplemental irrigation to
account for precipitation deficits throughout the growing season, as needed.

Arthropod pests were scouted towards the end of the growing
season from 13-Sep until 10-Oct (Table 5). European corn
borers, or other stem boring insects, were observed in four
hemp varieties including AC/DC, Cherry Wine, Painted Lady,
and Wulf. While the differences between varieties was not
statistically significant, host specific hemp borers or crossover
European corn borers could have the potential for causing crop
losses depending on the location of entry along the stem and
number of generations within a given year. During the
observed scouting period, VT Cherry had the lowest
populations of aphids (Image 3) at 0.17 aphids per leaf
alongside top performers Alexa, Suzy Q, Dave’s Haze,
Cosmic, Cherry Blossom, River Rock, AC/DC, and



*Treatments with an asterisk are not significantly different from the top performer in bold.
LSD - Least significant difference.

NS — No significant difference between treatments.

The two diseases, gray mold (Botrytis cinerea)

(Image 4) and white mold (Sclerotinia sclerotiorum)

(Image 5), were observed within the trial (Table 6).

Gray mold was evaluated by the number of infected

colas and white mold by the number of infected stems

per plant prior to harvest. Disease present on plants

was also rated for severity on a 1-5 scale, 1 being least

severe and 5 being most severe. Within this study,

Cosmic appeared to have the highest incidence of

gray mold with an average of 5.5 infected colas per

plant as well as the greatest severity at 2.75. Other

varieties also experienced higher incidence of infection for gray mold including Ceiba, RN13, and Suzy Q,
but were not statistically similar to Cosmic. AC/DC, Alexa, Apollo, Boax, Cherry Blossom, Dave’s Haze,
Eighty-






RN13 53.8 53.7 10.7



Table 8. Hemp plant growth metrics, Alburgh, VT, 2019.



Boax Wine
Ceiba
Cherry Blossom
Cherry Ceiba
Cherry Wine
Cosmic
Dave's Haze
Eighty-Eight
Otakarek
Painted Lady
River Rock
RN13

28.0*
22.7
20.3
21.4
22.2

27.9*
22.1

27.4*
36.2

27.8*

27.3%
20.9

111
1.35*
1.10
0.83
1.13
1.02
1.76*
1.35*
1.82*
1.89*
1.98
1.04

0.122*
0.213*
0.088*
0.025*
0.032*
0.157*
0.638
0.005
0.053*
0.068*
0.063*

1933
2347*
1909
1448
1974
1770
3063*
2359*
3164*
3293*
3453

2101
2551*
2075
1574
2145
1924
3329*
2563*
3439*
3579*
3752




Figure 1. Dry matter flower yield of hemp varieties for the CBD market, 2019.
Similar letters indicate that these results are statistically similar.

Results for cannabinoids are on a dry matter basis (0% moisture). Total cannabinoids were highest in Alexa
with other top performers including Ceiba, Cherry Blossom, Cherry Ceiba, Cherry Wine, Cosmic, Dave’s
Haze, Painted Lady, and VT Cherry (Table 10). Dave’s Haze had the highest total potential CBD with other
top performers including Cosmic, VT Cherry, Suzy Q, River Rock, Painted Lady, Cherry Wine, Cherry
Blossom, and Alexa (Figure 2).

Of our tested varieties and under the given growing conditions, three varieties (Cherry Ceiba, Ceiba, and
Cherry Wine) were not compliant with Vermont State regulations
(https://agriculture.vermont.gov/sites/agriculture/files/documents/PHARM/hemp/Industrial_Hemp_Rule
%20S0OS_05172019.pdf) for THC limits in the 2019 growing season
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Figure 2. Total potential CBD for 20 hemp varieties grown for flower harvest, 2019.
Similar letters indicate that these results are statistically similar.

The cannabis plant contains a wide array of hon-cannabinoids that contribute to aromatic profiles and may
potentially have similar health benefits to some cannabinoids. Terpenes are one of many types of
compounds found in hemp. Terpene profiles were determined in one replicate for each variety (Table 11).
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