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Table 2. Hemp grain varieties evaluated in the hemp trial, Alburgh, VT, 2023. 

Variety Seed source Days to 

maturity 
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Data were analyzed using a general linear model procedure of SAS (SAS Institute, 2008). Replications 

were treated as random effects, and treatments were treated as fixed. Mean comparisons were made using 

the Least Significant Difference (LSD) procedure where the F-test was considered significant, at p<0.10.  

Variations in genetics, soil, weather, and other growing conditions can result in variations in yield and 

quality. Statistical analysis makes it possible to determine whether a difference between treatments is 

significant or whether it is due to natural variations in the plant or field. At the bottom of each table, a LSD 

value is presented for each variable (i.e. yield).  Least Significant Differences (LSDs) at the 0.10 level of 

significance are shown. This means that when the difference between two 

treatments within a column is equal to or greater to the LSD value for the column, 

there is a real difference between the treatments 90% of the time. In the example 

to the right, treatment C was significantly different from treatment A, but not from 

treatment B. The difference between C and B is 1.5, which is less than the LSD 

value of 2.0 and so these treatments were not significantly different in yield. The 

difference between C and A is equal to 3.0, which is greater than the LSD value of 2.0. This means that the 

yields of these treatments were significantly different from one another. Treatment B was not significantly 

lower than the top yielding treatment, indicated in bold. A lack of significant difference is indicated by an 

asterisk.   

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). Much of the growing season in 2023 was defined by heavy rains and below average temperatures 

during the peak of the season. For the given portion of the season, temperatures were on average 1.87” 

below the 30-year average for Alburgh, VT. Additionally, precipitation was significantly higher, 8.06” 

above average, as a result of major storms and flooding that occurred throughout the region with greatest 

storm events observed in July and August. As a result of these conditions, we saw significantly less 

cumulative growing degree days (GDDs) during critical maturation periods in August for grain hemp, 101 

GDDs below average and a total cumulative GDDs of 2712 for the season. 

Table 4. Seasonal weather data collected in Alburgh, VT, 2023. 

Alburgh, VT May June July August Sept Oct 
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Harvest measurements and yields data are displayed below in Tables 5 and 6. NWG 4000 had the highest 

population at 15.2 plants ft-2 or 662,112 plants ac-1, and was statistically similar to NWG 2463 and X-59. 

Carmenecta had the highest average plant height at 268 cm alongside Futura 83 at 250 cm. Like past years, 

Carmenecta continued to have the tallest plants on average in addition to 



can increase from year to year and from field to field in both monoecious and dioecious varieties due to 

stress. Stress can manifest from a variety of biotoic and abiotic factors such as weather events or lack of 

nutrients, and plants are most vulnerable to stress in the early stages of crop growth. In dioecious varieties, 

male plants can account for up to 50% of the plant population. 

 

Futura 83 produced the highest grain yield at 2123 lbs ac-1 and was statistically similar to Bialobrzeskie, 

Carmenecta, Fedora, NWG 2730, Orion 33, and X-59 (Table 6). Futura 83, Orion 33, and X-59 were all 

top yielding varieties between 2022 and 2023 (Figure 1). According to the USDA, the average yield for 

grain hemp in the US in 2022 



 

Figure 1. Hemp variety grain yields from 2021, 2022, 2023. Alburgh, VT.  

 

 

DISCUSSION 

As in past years, the timing of grain maturity differed widely amongst varieties with harvest spanning from 

6-Sep to 13-Oct. This is especially important to take into consideration when selecting grain varieties for 

your region. Those varieties harvested in the beginning of September are likely best suited for northern 

climates and would have the opportunity to fully mature, whereas those harvested late into October would 

be better suited for more southern regions. Based on past experiences, the trial was outfitted with both an 

air cannon and a laser to reduce bird predation as the seeds matured. In addition to bird predation, timing 

of harvest is also critical to produce a successful crop. Some shattering will be observed once grain is 

approaching ideal maturity as plants are indeterminant and will continue to develop. However, waiting too 

long can result in complete shattering or loss due to predation. The period for the 17 harvested varieties 

ranged over a month showing that many would be suitable for production in Vermont depending on growing 

area. However, Yuma was another late maturing variety not included in the statistical analysis as grain 

heads remained immature after our first frost on 31-Oct. While this variety had large seed and was entered 

into the grain trial, it is best suited to fiber production. Grain hemp should be harvested at a seed moisture 

range of 10-20% and then dried down to less than 10% for storage. Harvesting seed that is too dry increases 

risk of yield loss from shattering and can reduce the quality of the grain. Harvesting plants at moistures 

near 20% also helps prevent dry hemp fibers from getting wrapped in the combine. A wide number of new 

or more accessible varieties yielded well in our 2022 and 2023 trials and will be further evaluated in 2024. 

It is important to remember that these data represent only one year of research and in only one location. 

Additional research needs to be conducted to evaluate varieties under more growing conditions.  
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