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In the Northeast, hemp harvest can take place any time from late August through October or later depending on
hemp varieties and weather conditions. Harvest for auto flowering varieties can generally be determined with
the use of relative maturity dates for individual varieties, whereas full term or photoperiod sensitive varieties
require careful monitoring through the use of visual or aromatic cues. Primarily, harvest date for flower crops is
determined by a number of noticeable changes in the physical characteristics of trichomes, bracts, and pistils.
The trichomes, known as capitate-stalked resin glands, will begin to form as stalked structures capped with a
bulbous head (similar to a small mushroom) on flower surfaces. Depending on the growth, these glands will also
begin to turn opaque and eventually amber before degradation. Other flower components such as the bracts of
each individual flower will begin to swell, similar to as if flowers were pollenated, and pistils of each flower will
begin to turn brown. Once approximately 90% of those pistils have begun browning, in conjunction with these
other visual cues,
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Each plot was established using seed propagated plants started within the UVM Greenhouses (Burlington, VT).
Greenhouse temperatures were maintained at 70-75 F during the day and 68-72 F at night and received 18
hours of supplemental light at 400 W/m?from 1000W metal halide fixtures. Greenhouse pests, including thrips
and fungus gnats, were managed with predatory mites, insects, and nematodes including Amblyseius
cucumeris, Orius insidiosus, Stratiolaelaps scimitus, and Steinernema feltiae. All entries were transplanted into
black plastic mulch with drip tape irrigation. At each given harvest date, one 12" cola was selected per plant and
flowers were collected randomly from each. Sampled flower was observed under microscope and pictures were



Variety x Harvest Date interactions

Within the harvest date study there were no significant interactions between the selected varieties and harvest
dates, indicating that cannabinoid concentrations of these three varieties re



Table 4, continued. Variety by harvest date interactions for cannabinoid profiles. Alburgh, VT, 2022.

Variety Harvest = Total potential = Total potential Total Moisture
date THC CBD Cannabinoids
% % % %
Elektra 1 0.253 6.13 7.50 76.2
Elektra 2 0.278 6.75 8.36 70.9
Elektra 3 0.254 6.18 7.62 67.8
Elektra 4 0.263 6.51 8.09 69.8
Elektra 5 0.238 6.18 7.62 62.2
Elektra 6 0.208 5.92 7.23 43.1
Lifter 1 0.338 8.12 9.88 76.5
Lifter 2 0.335 7.93 9.71 72.0
Lifter 3 0.383 9.30 11.32 72.3
Lifter 4 0.245 5.87 7.24 67.5
Lifter 5 0.312 8.10 9.92 60.8
Lifter 6 0.304 7.62 9.26 44.2
Sky Temple 1 0.203 5.19 6.55 74.9
Sky Temple 2 0.213 5.44 6.76 71.7
Sky Temple 3 0.187 4.88 6.00 68.8
Sky Temple 4 0.190 5.03 6.29 65.2
Sky Temple 5 0.204 5.45 6.81 59.3
Sky Temple 6 0.212 5.77 7.08 44.2
p-value NSt NS NS NS
Trial Mean 0.255 6.44 7.93 64.9

NS — Not significant at the p=0.10 level.
Impact of harvest date

Cannabinoid concentrations were analyzed and grouped by harvest date (HD). When data was analyzed by
harvest date, many of the individual analyzed cannabinoids appeared to peak at varying points across the harvest
dates and significant differences were observed throughout each analyzed cannabinoid and overall moisture
content (Table 5). However, total cannabinoids concentrations and total potential CBD did not appear to be
impacted by harvest date for the three selected varieties, nor did CBDVA. CBDV showed a clear increasing
trend over time, as did CBD with peak concentrations observed in the sixth harvest date for each variety. Other
cannabinoids showed peak concentrations in HD 2 (16-Sep) which included THCA at 0.313% and total potential
THC at 0.275%, also observed in HD 3. As expected, the highest moisture content was observed in the first
harvest date at 75.9% and steadily decreased over time as plants matured and dried down. At the end of the
sampling period, sampled plant material for HD 6 had, on average, dried down to 43.8% moisture. In addition
to the moisture content being driven by maturation of flower, it was also impacted by diseased tissue and overall
plant senescence as the growing season came to a close.




Table 5. Cannabinoid concentrations for hemp harvest dates. Alburgh, VT, 2022.

Harvest CBDVA CBDV CBDA CBGA CBG CBD THCA
Date
% % % % % % %
HD1 0.048 0.0017 b 735 ab 0.233 abc 0.008 ¢ 0.035 c¢c 0.302 ab
HD2 0.055 0.0068 b 7.60 ab 0.249 ab 0.016




Throughout the analyzed harvest dates, pictures were taken for each variety and are included below (Images
1, 2, and 3) for comparison. As mentioned previously, there are a number of visual cues that are traditionally
used for determining harvest window, of which these pictures attempt to capture. This includes overall form
of harvested cola, pistils of sampled flowers, and capitate resin glands (bracts are not included in the
following picture set). In Image 1, harvested Lifter and Elektra colas (first and second sets pictured
respectively) show denser flower clusters along the stems and approximately 50% pistil browning with
well-formed trichomes. Conversely, Sky Temple showed much less robust colas and flower clusters were
not as filled out. Pistils were also almost entirely white during this first sampling date. Between the second
and third harvest dates, each of the varieties appeared to develop substantially denser buds as overall flower
biomass began increasing, especially for Sky Temple. By HD3, it appeared as if Lifter and Elektra had
reached peak densities and trichomes had begun to amber, compared to Sky Temple in which trichomes
had become well-formed and also turned opaque. Additionally, as Lifter and Elektra appeared to be well
developed, some leaf disease was also noticeable, especially on Lifter. While cannabinoid concentrations
were fairly consistent for these three varieties across the six harvest dates, the overall visual flower quality
clearly began to diminish past the third harvest date, especially for the Lifter and Elektra with increased
disease pressure. Upon reaching HD6 (Image 3), each individual variety had appeared to have reached full
maturity. However, Lifter in particular had succumbed to severe disease pressure while Elektra and Sky
Temple appeared to be less impacted by leaf disease. This ultimately had little impact on cannabinoids as
trichomes were relatively intact, however, as overall flower dry matter dropped significantly upon reaching
HD 6, flower was much more brittle and of a lesser visual quality, especially for the Lifter. Conversely,
Sky Temple remained much greener in comparison and trichomes appeared to be well intact.

Image 1. Harvest date 1 pictures for harvested cola, flower pistils, and trichomes of Lifter, Elektra, and Sky Temple
cultivars (pictured from left to right).




Image 2. Harvest date 3 pictures for harvested cola, flower pistils, and trichomes of Lifter, Elektra, and Sky Temple
cultivars (pictured from left to right).

Image 3. Harvest date 6 pictures for harvested cola, flower pistils, and trichomes of Lifter, Elektra, and Sky Temple
cultivars (pictured from left to right).




DISCUSSION

With many concerns surrounding hemp compliancy and overall crop quality, hemp harvest timing and pre-
harvest sampling can be one of the most important components of hemp production. Furthermore, pre-
harvest sampling for compliancy is required for many growers and becomes another important factor and
will be an early indicator for crop compliancy. Rules and regulations for sampling can differ between states
so it is important to follow your states growing requirements. Please refer to this
https://www.ams.usda.gov/rules-regulations/hemp for detailed information on USDA hemp guidelines for
production.

Various quality parameters are evaluated for hemp crops with a wide array of cannabinoids and terpenes
being produced by plants. These can serve as important parameters for distinguishing the quality of the crop
and be major considerations for end users in purchasing. When looking at peak cannabinoid levels
throughout all harvest dates (regardless of variety), highest levels were observed in the second and third
harvest dates, however, the differences between each harvest date were slight. With the selected varieties
for this year of study and the given harvest date sampling period, total cannabinoid concentrations remained
relatively consistent over the six-week sampling period. Two of these varieties especially, Elektra and
Lifter, have an earlier window of maturation and while the sampling period started a few weeks prior to
“normal” harvest, each likely should have been sampled at earlier dates to observe the greatest increase in
cannabinoid concentrations as the flowers matured. Compared to previous years, no significant differences
were observed across the trial for interactions between harvest date and hemp variety, whereas in 2021, the
four selected varieties showed much more variation in cannabinoid concentrations across the sampling
period which started one week later and continued one week later into the fall.

It is important to note that these tested varieties may perform differently in other growing regions. A longer
window for harvest, or other environmental conditions, may lead to non-compliant crops and limits are in
place for pre-harvest sampling and subsequent harvest window. Studies within other warmer, more
southernly regions, have shown some cultivars exceeding THC limits in the later weeks of September for
similar cultivars. More research would be required in order to determine the main cause of some of these
discrepancies, however, it may be that chemical expressions may differ based on growing conditions.

While higher concentrations of cannabinoids can be more desirable, peak does not always coincide with
compliant. Additional sampling prior to required state sampling periods may be most useful in determining
your ideal harvest window and allow for harvest of compliant crops. Various other factors for harvest date
determination can include harvest time and labor, total planted acres, desired end product, equipment
limitations, and disease pressure to name a few. Working within the confines of our Northeast climate,
weather can often dictate harvest through cold and wet fall conditions or even hard frosts. While this study
did not show fluctuations over time, it did show that despite disease pressure and drying down of flower
over time, a crop could still be harvested that might provide desirable concentrations of cannabinoids within
compliant levels for various market outlets. These are but a few items to consider and harvesting some crop
regardless of cannabinoids or terpene concentrations is more important than losing and entire crop to
inclement weather or disease.
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