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Canada) (Image 2). Wet bud weight and unmarketable bud weight
were UHFRUGHG 7KH 10RZHU EXGV ZHUH WKHQ GULHG D ) RU DPELHQIl
temperature with airflow until dry enough for storage without
molding. A subsample 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.

Autoflower varieties are included for comparison with full season

plants in the variety trial. Each was evaluated using similar metrics

and received similar field preparation to those grown within the

variety trial. Spacing for Autoflower varieties was reduced to 2{ and

were similarly planted into irrigated black plastic. Autoflower

varieties QP 1010 {1 uQP 1148 1 143 DQG Phylos NBS- { are included for comparison, but were not
included for statistical comparison due to unique growth habit.

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 Treatment  Yield
significant (p<0.10). Variations in yield and quality can occur because of Variety 1 6.0
variations in genetics, soil, weather, and other growing conditions. Statistical Variety 2 7.5%

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-YDOXH ,Q WKLV FDVH WKH GLIHUHQFH EHIZHHQ IZR WHDIPHQIV ZLIKLQ
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. Varieties with an asterisk are statistically
similar to the top performer in bold. 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.

RESULTS

Seasonal precipitation and temperature were recorded with a Davis Instrument Vantage Pro2 weather
station, equipped with a WeatherLink data logger at Borderview Research Farm in Alburgh, VT (Table 4).
The growing season saw cooler overall temperatures with well above average precipitation, especially
during the establishment period of the hemp plants in the month of June and during harvest and maturation
periods in October. As a result, growing conditions accumulated below average Growing Degree Days
(GDDs) and temperatures that were an average of 3.67 degrees cooler than the 30-year average.



Table 4. Seasonal weather data collected in Alburgh, VT, 2022.

Alburgh, VT June July August Sept Oct
Average temperature (°F) 65.3 71.9 70.5 60.7 51.5
Departure from normal -2.18 -0.54 -0.2 -1.99 1.24
Precipitation (inches) 8.19 3 4.94 4.4 256
Departure from normal 3.93 -1.06 14 0.73 -1.27







Haze, Tsunami x Wife, and Wife x Purple Star. Rincon C was the most prone to lodging and was given a
rating of 5 indicating completely toppled plants and broken branching. Abacus, Suver Haze, Star Mind,
Stem Cell, and Stem Cell Seedless were also more prone to lodging when compared to the other varieties
in the trial showing similarly poor resistance to breaking or toppling.

For each of the measured metrics, Autoflower varieties are included for comparison. Autoflower plants
were generally much smaller ranging from 51 cm to 84 cm plant widths, having the potential to be planted
at a greater density. Given growth habits of these plants, and maturing over a month or more ahead of other
full term plants, autoflower varieties experienced no lodging.

Table 6. Hemp whole plant weight, height, and width, Alburgh, VT, 2022.

Variety Height Width Lodging
cm cm 0-5

Abacus 94 82 2.75




Total bud weight, leaf weight, and stem weight were measured at harvest to further evaluate growth
characteristics of each variety (Table 7). Vitality Seedless had the highest overall whole plant weight at
23.1 lbs plant* and was statistically similar to Lifter Seedless, Wife x Purple Star, and Tsunami x Wife.
Each of these varieties, exhibiting highest overall plant weights, were triploid genetics. Lifter seedless also
had the highest overall stem weight at 8.65 Ibs plant™ and was statistically similar to Sky Temple, Sour
Brulee, Tsunami x Wife, and Wife x Purple Star, whereas the highest percentage of stem material belonged
solely to Sky Temple at 47.1%. Tsunami X Wife was the stand alone top performer for overall flower weight
at 9.70 Ibs plant? however, Wife x Purple Star also yielded strongly at 8.00 lbs plant™. Tsunami x Wife
also had the highest percentage of flower material at 46.6% though was statistically similar to Rincon C at
43.2% though this variety had comparably very low overall flower yields at 2.95 Ibs plant™. Leaf weight of
plants were highest in Vitality Seedless at 8.80 lbs plant™ and was statistically similar to Lifter Seedless,
Sour Candy Kush Seedless, Sour Brulee, Suver Haze, and Wife x Purple Star. The amount of total leaf or
stem material can greatly affect how long it takes to harvest the crop, especially if much of the harvest is
by hand. A few documented harvest times in 2019 and 2020 showed a great range in total hours to harvest
by hand. From 2019, VT Cherry was one of the smallest varieties which took approximately 45 minutes
per plant to break down plants, remove fan leaves, and buck flowers from stems. In 2020, some smaller
varieties with very little leaf material, such as Panakeia, took approximately 15 minutes to process plants.
When looking at the proportions of plant material in relation to one another, those showing a flower to stem
ratio above 1 and leaf to stem ratio below 1 would maximize harvest efficiency. Those plants would result
in less time spent removing leaf materials while maximizing flower output such as with Tsunami x Wife,
Wife x Purple Star, and a number of the other 3VHHGOHW™ RUWLSORLG YDULHILHV Growth habits varied greatly
within the trial and each of these factors can greatly impact harvest time for individual plants. Some other
larger, later harvested varieties may require additional time to trim and harvest by hand. Amount of time
required to harvest plants will vary drastically depending not only on selected cultivars but also desired
end-product and intricacy of trimming, however all are important factors to take into consideration when
selecting a variety. Each autoflower variety had substantially larger proportions of flower material when
compared to full term cultivars, yet plants as a whole were also much smaller compared to most full-term
cultivars in this case.

Table 7. Wet hemp plant



Sour Candy Kush 18.2 5.8 31.3 5.40 29.9 7.00* 38.8* 0.97 1.26
Seedless

Star Mind 14.1 4.85 33.9 4.70 335 4.50 32.6% 1.09 1.15
Stem Cell 13.0 4.75 36.1 3.70 28.9 4,50 35.0* 0.84 1.01
Stem Cell Seedless 15.7 5.78 36.7 4.90 31.7 4.98 31.6* 0.89 0.89
Suver Haze 16.3 5.05 34.0 3.70 24.2 7.55% 41.9 1.01 5.07
Suver Haze Seedless 175 6.20 35.2 6.45 37.0 4.85 27.8 1.06 0.80
Tsunami x Wife 20.9* 6.90* 32.9 9.70 46.6 4.25 20.4 1.44 0.63
Vitality Seedless 23.1 8.3* 35.0 6.00 27.2 8.80 37.8* 0.82 1.10
White CBG 111 2.90 27.1 4.10 37.6 4.05 35.3* 2.75 3.68*
White CBG Seedless 15.7 5.40 33.7 4.45 28.6 5.80 37.8* 0.86 1.15
Wife x Purple Star 22.1* 7.65* 34.5 8.00 36.4 6.45* 29.1 1.07 0.85
LSD (0.10) 8 3.92 1.94 8.24 1.29 5.92 2.45 10.4 0.90 2.71
Trial Mean 15.7 5.54 345 5.04 32.7 5.13 32.7 1.08 1.28
Autoflower varietiesy

Phylos NBS-1 0.827 0.131 15.9 0.496 60.0 0.199 24.1 3.77 1.52




Table 8. Hemp



Figure 1. Dry matter flower yield of hemp varieties for the flower market, 2022.
Autoflower varieties are included and are denoted by light gray bars.

Each cultivar within the trial (3 replicates only) was also analyzed for cannabinoid content and terpenes
(Table 9; Figure 2). Results for cannabinoids are on a dry matter basis (0% moisture). Autoflower varieties
are included with these results for comparison. Each autoflower variety showed comparatively low
concentrations of cannabinoids, yet were all compliant under current regulatory standards for total THC
when grown and sampled at peak maturity. Peak, dominant cannabinoid



level of THC in the plant can possibly be managed through earlier harvest dates. It is important to consult
individual state regulations and recognize that varieties may perform differently in other growing regions.

Table 9. Hemp flower major cannabinoid analysis, Alburgh, VT, 2022.

Variety D9-
CBDva CBDV CBDa CBGa CBG CBD THC

% % % % % %

THCa  Total Total Total CBD:
THC CBD | Cannabinoids THC

Cakeberry 0.030 0.010 485 0227 0010 0.073 0.007
Brulee
Cherry Abacus 0.037 0.007 9.23

0.210 = 0.190 4.33 5.42 22.7













DISCUSSION

Many of the varieties within the trial appeared to perform well in the Northeast climate, however others
appeared as if they would have benefit from additional time in the field as they did not reach full maturity.
Varieties including Sky Temple and Vitality Seedless could have benefited from an additional week of
growth, and higher yields could potentially have been obtained through maturation. Additionally, there
were some stark differences in growth habits and quality across all varieties within the trial.

Various growth characteristics, such as sprawling versus upright growth habits, can be especially important
when looking at the potential for high disease pressure. Some disease issues could potentially be mitigated
by cultural practices such as adequate plant spacing and selecting varieties with disease tolerance or

resistance. Additionally,



be safer options to produce a compliant crop. Similarly, CBG and CBDV



