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Executive Summary 
Phase I of the SWO hemp feasibility study identified three directions for potential 
economic development with fiber hemp: agricultural production, processing and 
product development. Phase II of the study focused on agricultural production. We 
increased hemp fiber production from a 3-acre demonstration plot in 2018 to a 40-
acre commercial scale in 2019. We also collected feral hemp germplasm within the 
boundaries of the Lake Traverse Reservation to secure local genetic resources as a 
potential source of planting seed for SWO. Tribal leaders were consulted about 
seed sharing traditions and the possibility of protecting SWO sovereign indigenous 
hemp with a Plant Variety Patent. 
 
• Hemp varieties Anka and USO31 were planted on 40-acres of tribal land near 
Havana, North Dakota on 18 July 2020. The harvest on September 18 yielded 88 
bales of which 72 were sold to BastCore Inc. The total weight of 35 tons amounted 
to a yield of 1.1 tons per acre. At the sale price of $250/ton, SWO is owed $8,690 
less 50% of shipping costs to Omaha, Nebraska. The cost of production included 
planting seed ($6,400), lease forfeiture ($7,000) and maintenance ($6,700) for a 
total cost of $20,100. 
 
• We estimated that yield could increase to 2.8 tons/acre if hemp were hemp 
planted earlier, at the same time as corn. Seed prices could also be reduced by 
SWO developing a sovereign source of planting seed from indigenous feral hemp. 
Increased yield together with a reduced seed price could make fiber hemp 
production marginally profitable. 
 
• Fiber harvesting was demonstrated at an SWO Hemp Field Day on September 18, 
2019. Attendees included representatives from Flandreau Santee Sioux Nation, 
White Earth Nation, North Dakota State Legislature, South Dakota State 
Legislature, BastCore Inc., Dakota Nation Industries, North Dakota Department of 
Agriculture, South Dakota Bureau of Indian Affairs, USDA Natural Resources 
Conservation Service-Sisseton and SWO tribal members. 
 
• We located feral hemp populations on heavily grazed pasture near Agency Village 
in 2019 but we were unable to collect samples under South Dakota law at the time. 
In 2020, after obtaining permission from the USDA to collect within the boundaries 
of the Lake Traverse Reservation, we searched Tribal Trust land for feral hemp but 
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none could be located. We contacted ranchers with feral hemp on their land. With 
verbal permission, we collected 70 lb. of planting seed. This is, to our knowledge, 
the largest collection of sovereign indigenous hemp germplasm in North America. 
 
• We tested 110 SWO feral hemp plants for THC. Most feral plants were CBD-type 
with less than 0.3% THC but 38 plants were of mixed THC:CBD-type and five were 
pure THC-type with ~1.0% THC. The high frequency of THC-type genetics in SWO 
feral hemp requires traditional breeding to produce a legally compliant source of 
sovereign planting seed for SWO. 
 
• A breeding program has been initiated at the University of Minnesota to produce 
pure, low-THC planting seed from SWO feral hemp. We are also breeding to 
eliminate seed dormancy, another undesirable trait for agricultural production. At 
least 125 SWO plants are currently growing in the greenhouse of the Minnesota 
Agricultural Experiment Station. 
 
• We recommend that SWO register “Dakota Hemp” as a trademark for an exclusive 
brand of sovereign, indigenous fiber hemp. The breeding effort has potential for 
seed sharing among tribal members, reduced planting costs, and the marketing of a 
new, commercial seed variety to hemp growers. 
 
• We propose to extend phase II of the study to (1) demonstrate how SWO 
sovereign hemp performs as a crop at the SWO Farm, (2) purify and improve SWO 
hemp genetic resources at UMN, and (3) seek Plant Variety Protection for Dakota 
Hemp as a trademarked brand for SWO. 
 
• With recent changes in North Dakota and South Dakota legislation, SWO may 
wish to consider other opportunities for cannabis economic development. State laws 
for medical and recreational cannabis could offer new market opportunities but also 
bring potential for confusion with industrial hemp fiber production. Tribal 
entrepreneurs seeking to produce medical and/or recreational cannabis will require 
regulation and taxation. If the UMN team were to consult on these matters, it would 
be necessary to clearly separate the activity from the current SWO Hemp Economic 
Feasibility Study which remains focused on fiber hemp production, processing and 
product development. 

Rationale 
The Sisseton Wahpeton Oyate (SWO) aims to bring new economic development to 
its agricultural land and develop a hemp industry around products with substantial 
value-added market opportunities. The tribe is particularly interested in hemp as a 
crop alternative to sustain environmental quality and support a healthy community. 
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Project History 
The Native American Business Development Initiative (NABDI) supported a hemp 
economic feasibility study initiated by the SWO Planning Division in 2017. The 
University of Minnesota (UMN) partnered with SWO Planning, SWO Natural 
Resources Division, and Dakota Nation Industries in 2018 to demonstrate the 
cultivation of fiber hemp on SWO land, to identify markets for hemp fiber, and to 
recommend value-added hemp product options. Work performed under this 
$50,000 award is described in the phase I final report (Weiblen et al. 2019). This 
report included recommendations for a second phase of the study to address three 
major needs: (1) increasing SWO hemp production, (2) identifying potential markets 
for SWO hemp, and (3) developing a business plan for SWO hemp. The estimated 
cost of addressing these needs was $178,000 (see Phase I Final Report). 
 
Under the direction of Sonny Hill, SWO Planning Director, a second grant proposal 
was submitted in June of 2019 to NABDI for $80,000 to meet the first of these 
recommendations, concerning hemp production. Market research and business 
planning were not included in the proposal because their cost exceeded the total 
budget allowed by NABDI. According to Vivien Tateyuskanskan, who handled the 
submission on behalf of SWO, the proposal was declined by NABDI in 2019 without 
comment or rationale. In the meantime, SWO tribal council under the leadership of 
chairman Donovan White, awarded the University of Minnesota a $65,000 contract 
from the SWO operating budget to initiate the second phase of the study (Appendix 
A). This report describes the work performed under that award. 

Project Team 
Principal investigator George Weiblen (UMN) oversaw the project team and 
coordinated effort with co-principal investigator Professor Sheri Breen (University of 
Minnesota Morris). Research Associate Jonathan Wenger (UMN) managed the 
project and PhD student Clemon Dabney (UMN), and Research Technician Nick 
Talmo (UMN) provided assistance. Charlene Miller, SWO Natural Resource 
Manager, registered with the North Dakota Industrial Hemp Program for a license to 
cultivate industrial hemp on tribal trust land in the state of North Dakota. The SWO 
Natural Resource Division produced the hemp crop. In the SWO Planning 
Department, Harold "Sonny" Hill, Michael Roberts, Matthew Thomson, Crystal 
Owen, Vivienne Tateyuskanskan, and Barbara Joseph accommodated the UMN 
team and provided project oversight. 

Background 
The goal of the study was to identify how industrial hemp can contribute to healthy 
and sustainable job creation on the reservation. There is great interest in products 
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derived from industrial hemp (Cannabis). Much recent interest is with the 
therapeutic potential of cannabidiol (CBD) from hemp. However, this study focused 
instead on fiber derived from hemp because of the environmental benefits and 
economic potential that it offers the SWO. Industrial hemp is not a drug and should 
not be confused with marijuana, CBD, or THC, the intoxicating chemical produced 
by Cannabis. In South Dakota, North Dakota and Minnesota, Cannabis containing 
less than 0.3% THC is legal industrial hemp.  
 
Industrial hemp agriculture can improve land stewardship through reduced use of 
pesticides and herbicides. The market for hemp fiber is small at present but it could 
grow as industry weans itself from fossil fuels and unsustainable agricultural 
practices. Hemp fiber could enable SWO to shift its manufacturing business away 
from fossil fuel-derived plastics toward renewable, locally grown bio-materials. 
Value-added products manufactured locally from SWO hemp have the potential to 
bring greater economic benefits to SWO than leasing land for commodity crop 
production. 
   
Phase I of the study produced high-quality fiber hemp on SWO land in North 
Dakota. The Oyate sold 1.7 tons of hemp fiber to a contracted buyer, estimated 
costs of production, and investigated hemp processing and product opportunities. A 
Dakota Hemp logo was developed in consultation with graphic designers Tammy 
Decoteau and Leslie Neconish at the SWO Tribal College. We recommended that 
SWO trademark the name and logo to secure future marketing and branding 
opportunities.  
 
Phase I included a demonstration of how industrial hemp could be used to produce 
bioplastic for a wide variety of applications. Travel mugs made from hemp-plastic 
composite with stainless steel liners were piloted by c2renew, a small company 
based in Fargo, North Dakota. Approximately 50 mugs were distributed at the all 
tribal meeting in July 2019 but technical problems caused c2renew to discontinue 
this product. According to Corey Kratcha of c2renew, funds paid by UMN for the 
original order of 600 mugs were redirected toward research and development of 
hemp-plastic resin to demonstrate the manufacture of compostable, hemp garbage 
bags by Dakota Western Industries. 
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Figure 1. Dakota Hemp logo and a travel mug manufactured from hemp-plastic 
composite and engraved with the logo by c2renew (Fargo, North Dakota). 	

Study Objectives & Results  
The three objectives included: (1) increasing SWO hemp cultivation 
from 3 to 40 acres, (2) initiating a hemp breeding program with 
indigenous genetic resources, and (3) investigating paths toward 
a sovereign seed source for SWO. This work focused on producing 
hemp and developing capacity for SWO to protect and market a unique 
brand of hemp planting seed in the future. Additional and equally 
important needs that are not addressed in this study include 
identifying potential customers, identifying fiber processing 
costs, building a business case for entering the hemp 
marketplace, and ultimately manufacturing hemp plastics at SWO. 

Fiber Hemp Production-Scale Demonstration  
We demonstrated how hemp is cultivated at a production-scale and what it looks 
like in the field for several reasons. First, social stigma and questions about illegality 
arise from the close relationship of hemp to its sister plant, marijuana. The 40-acre 
demonstration was intended to show that hemp can be grown legally in the state of 
North Dakota, that it is not marijuana and that it does not attract the attention of 
drug users. Second, it was necessary to demonstrate the feasibility of hemp 
production on SWO land for tribal members and stakeholders. Thirdly, the 
demonstration crop provided raw materials (bast fiber and hurd) for future study of 
hemp-composite materials and markets. 
 
Dr. Jonathan Wenger coordinated with SWO, Canadian-certified seed suppliers, the 
North Dakota Department of Agriculture, hemp processors, product developers, and 
academic researchers to demonstrate fiber hemp at a production-scale. Dr. George 
Weiblen, Dr. Sheri Breen, and PhD candidate Clemon Dabney participated in 
fieldwork, data analysis, and an educational event organized by the SWO Planning 
Department at the time of harvest.  
 
A license to participate in the North Dakota Industrial Hemp Pilot Program was 
issued by the North Dakota Department of Agriculture to Charlene Miller in the 
SWO Natural Resources Division. SWO Real Estate provided access to the same 
Tribal Trust land near Havana, North Dakota as was used in 2018. This location 
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adjacent to the Coteau des Prairies Lodge provided a convenient venue for working 
meetings. 
 
Planting seed was purchased from Uniseed Inc. in Canada (Appendix B) and 
shipment from Ontario was received at Coteau des Prairies Lodge on July 11 and 
loaded into a secured box trailer by SWO Natural Resources. The planting seed for 
varieties USO31 and Anka were produced in France and Canada, respectively. 
Most of the site had been planted with corn the previous year except for five acres 
that had been reserved for the 2018 hemp demonstration. Three of the 40 acres at 
the site was occupied by access lanes such that the total area under cultivation was 
37 acres. Nitrogen was applied at 120 lb. per acre prior to planting and there were 
no additional fertilizer applications afterward. The site was treated with broad-
spectrum herbicide (glyphosate) and vertical-tilled prior to planting. Unfortunately, 
as was also the case in 2018, delays with permits, importation and rain resulted in a 
very late planting date.  
 
Seed was planted on 12 July 2019 by Mike and Wayne Hemminger with a grain drill 
at ½ inch depth and 6-inch row spacing. The seed was reported to have a 83% 
germination rate such that a seeding rate of 60 pounds per acre was used to 
achieve approximately 50 pounds per acre of germinable seed. Seedling 
emergence was patchy in the wetter, lower southwest corner of the field that was 
also the location of the hemp demonstration during 2018. Weed pressure was 
intense in this section but no weeding or additional herbicide treatment was 
conducted. The section that had been under corn the previous year required 
manual removal of abundant volunteer corn that had survived the pre-planting 
glyphosate treatment.  
 
Stand density was estimated by walking rows and counting plants above 36 inches 
tall at 34 days after planting (DAP). The average density of USO31 was 8.8 
plants/foot2. Mean (standard deviation) height of USO31 at 34 DAP and 68 DAP in 
2019 was 38.2 (7.7) and 57.5 (6.6) inches, respectively.  The average growth rate of 
USO31 was 1.12 inches/day from 0-34 DAP and slowed to 0.55 inches/day from 
34-69 DAP.  
 
Growth conditions in 2019 were remarkably similar to those of 2018. In both years, 
rainy spring weather contributed to the crops being planted on July 12 and the 
effective seeding rate was equivalent. Growth rates over the first 34 DAP were 
nearly identical at 1.12 inches/day and 1.06 inches/day in 2018 and 2019, 
respectively. Estimated stand densities at 34 DAP were also remarkably similar at 
8.8 plants/ft2 in 2019 and 8.3 plants/ft2 in 2018. However, during the next 34 days, 
the 2019 rate of growth of 0.55 inches/day was half that of the 2018 rate of 1.11 
inches/day. While there were some weather differences in the second half of the 
two growing seasons between years, conditions were rather similar. Given 



 
 

9 

similarities in crop density and conditions, it is possible that the difference in height 
at harvest (Figure 2) was due to genetic differences between the Carmagnola 
variety planted in 2018 and USO31 planted in 2019.  
 
 

 
Figure 2. Average (+ standard deviation) stand height (inches) at 34 and 68 days 
after planting (DAP) of 2018 demonstration-scale and 2019 production-scale fiber 
hemp. Cultivars Carmagnola and USO31 were planted on 12 July 2018 and 2019, 
respectively. 
 
Carmagnola is a traditional fiber hemp variety attaining heights of 7 to 12 ft after 68 
days whereas USO31 is a dual-use fiber and grain variety of shorter stature (~5 ft 
after 68 days). A likely explanation for these differences is the day-length sensitivity 
of varieties adapted to different latitudes. Flowering of cannabis plants from the 
temperate zone is sensitive to photoperiod (Small 2016). As day lengths grow 
shorter after the summer solstice, temperate varieties are induced to develop 
flowers and inflorescences with short internodes instead of leafy shoots with long 
internodes. Varieties adapted to higher latitudes, such as USO31 from Ukraine (48 
N°), tend to flower earlier and attain less height than more southerly varieties such 
as Carmagnola from Italy (41 N°). The observed height difference between varieties 
grown at the same location near Havana, North Dakota (46° N) suggests that taller, 
more southerly adapted varieties are better suited to fiber hemp production at SWO. 
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On 23 September 2020, the crop was harvested as in 2018 using a sickle bar 
mower to cut plants at approximately 4 inches above the ground. Harvested plants 
were left in the field for 17 days to initiate a natural process of microbial degradation 
called retting. Retting of hemp stalks in the field influences subsequent separation 
of the outer layer of hemp fiber (hurd) from the inner pithy core (bast). If retting is 
insufficient, mechanical separation may be difficult and result in hemp fiber of 
inferior quality. 
 
After raking the retted stalks in the field, round baling produced a total of 88 bales. 
However, 14 bales from the southwest corner of the field contained abundant 
weedy biomass such that only 72 bales of higher purity were transported to the 
contracted buyer, BastCore (Appendix C). BastCore paid for the cost of 
transportation of the bales from the site to a new company location in Alabama. 
According to the contract the cost of transportation between North Dakota and the 
former company location in Omaha, Nebraska was to be shared equally by both 
parties. However, as of the date of this report, BastCore has yet to deliver payment 
for the 2019 bales and is in breach of contract.  
 
We estimated a total production cost of $20,100 based on lease forfeiture ($7,000 
at $175/acre), seed price ($6,365 for 1,600 lb.), and field work including planting, 
roguing, harvesting and baling ($6,705).  
 
Comparing the yield of baled hemp straw from the 2019 production-scale to the 
2018 small-scale demonstration provides some notable insights. In 2018, a total of 
5.5 tons of baled straw were produced on the 3.3 acre plot resulting in a yield rate of 
1.7 tons/acre. The larger scale production in 2019 amounted to a total of 44 tons 
harvested from 37 planted acres or 1.12 tons/acre. Given the high similarity of many 
factors in 2018 and 2019 discussed above (planting date, seeding rate, mid-season 
growth rate & plant density), possible explanations for the somewhat lower yield in 
2019 can be posited. First, as noted above, plant height in 2019 was less than in 
2018. Since hemp plants grown at field density produce almost no lateral branches, 
the average plant primary stem length (i.e. height) at harvest directly affects yield. 
The 25% difference in average harvested plant height in 2018 (76 inches) 
compared to 2019 (57 inches) predicts an approximately 25% reduction in yield 
from 1.7 tons/acre to 1.28 tons/acre, a difference of 0.42 tons per acre. The actual 
34% yield difference of 0.58 tons/acre is 9% greater than could be explained by 
height alone. Considering that USO 31 is a dual-use, grain and fiber variety, it is 
possible that resources otherwise invested in stalk biomass might have been 
allocated to seed production in the denser, more energy-intensive flowering heads. 
Additionally, while estimated plant densities at mid-season were similar in 2018 and 
2019, open unplanted rows comprising roughly 2% of the field in 2019 were not 
accounted for in the density estimate.  
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Even though we did not plant fiber hemp at SWO in 2020, we were able to estimate 
the yield potential supposing an earlier planting date. This was possible because, in 
May of 2020, volunteer fiber hemp germinated between rows of the corn rotation 
that followed the 2019 hemp crop. Volunteer plants descended from last season’s 
crop emerged at approximately the corn planting date and competed with the corn 
such that the height of the hemp equaled or exceeded that of the corn at the end of 
the season. Measurements of volunteer stalk height and diameter (n = 20) were 
converted to stalk volume and divided by total stalk biomass to estimate yield per 
plant. We accounted for differences in height and basal area between 2019 and 
2020 by dividing the greater stalk volume per plant of the 2020 volunteer hemp by 
the lesser volume of the 2019 hemp crop. We then multiplied 2020 biomass by 
2019 plant density to estimate fiber yield (tons/acre). 
 
We figure that if seed were to be planted in mid-May, around the same time as corn, 
the expected fiber yield would increase to 2.8 tons/acre. If seed prices could be  
Seed prices could also be reduced by SWO developing a sovereign source of 
planting seed from indigenous feral hemp. Increased yield together with a reduced 
seed price might make fiber hemp production marginally profitable. 

Preserving Sovereign Indigenous SWO Hemp 
 
This aim of this objective was to position SWO among the first Tribal Nations to 
preserve wild hemp genetic resources, exercising tribal sovereignty for future 
development of hemp agriculture and industry. We collected seed from feral hemp 
(“ditch weed”) and initiated a seed breeding program on behalf of SWO. 
 
In coordination with SWO Natural Resources and SWO Real Estate, our team 
sought to identify locations of feral hemp within the boundary of the Lake Traverse 
Reservation in North Dakota and South Dakota. We have extensive experience 
locating and sampling feral populations in Minnesota (Wenger et al. 2020). 
Differences between North and South Dakota in laws governing cannabis focused 
the search during 2019 on the small area of the Reservation located in North 
Dakota. We used platt maps and a gazetteer provided by SWO Planning to locate 
Tribal Trust land in North Dakota. None of the properties on the North Dakota side 
of the border that we examined contained suitable habitat for feral hemp, being 
rather low in elevation and too swampy or saturated with moisture to support hemp.  
 
SWO member John Heminger led our team to a location in Agency Village, South 
Dakota to the south SWO Headquarters where we observed an extremely dense 
and extensive population of feral hemp on private, intensively grazed pasture. No 
samples were collected from this location because South Dakota had not yet 
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passed industrial hemp legislation at the time. Nor could hemp plants be located on 
adjacent Tribal Trust land managed by SWO Natural Resources, not even along the 
fence line. The team resolved to await changes in legislation to try again in 2020. 
  
 
We did manage to locate and sample two populations of feral hemp in North Dakota 
outside of the Lake Traverse Reservation boundary. Staff at Prairie des Coteau 
Lodge directed the team to a farm in nearby Moran Township, North Dakota where 
ranchers had reported observing feral hemp. Members of the Strege family led us to 
an intensively grazed pasture where cattle had recently trampled a stand of feral 
plants. Plants were sampled at this location and at another location along Highway 
11 in Waldo Township, North Dakota. Both of these locations had well-drained, 
loamy soils. We collected a total of 53 samples consisting of flowering heads and 
seeds. By arrangement between the North Dakota and Minnesota Department of 
Agriculture, we transported the samples in an official vehicle to the Weiblen Lab for 
further study. These samples provided an opportunity to demonstrate a proof-of-
concept for future work with SWO sovereign hemp from within the reservation 
boundary. 
 
Several regulatory changes occurred in late 2019 and early 2020 making it possible 
for our team to return to Agency Village and collect feral hemp during the COVID 
pandemic. The USDA issued a national industrial hemp policy and the SWO legal 
department submitted to USDA a draft Industrial Hemp Code. USDA accepted the 
SWO plan but, subsequently, the plan was recalled by SWO for further review. In 
the meantime, a bill legalizing industrial hemp was signed into law by the South 
Dakota legislature in early 2020. Charlene Miller also received written approval from 
the USDA program coordinate for the team to collect feral hemp within the 
boundaries of the reservation.  
 
Returning to Agency Village in August 2020, Dr. Weiblen contacted Truman Nelson, 
the owner of the pasture on which extensive feral hemp had been located in 2019. 
At first Mr. Nelson seemed amenable to granting permission for the UMN team to 
collect samples on his property. However, upon learning that the research was 
being conducted on behalf of SWO, Mr. Nelson refused to cooperate. As for his 
reasons, he stated, “I’m over 80 years old, my grandfather settled this land, and our 
family worked hard all these years to make it productive. I don’t trust Indians. They 
have done nothing for me. You could kind of get your point across to the older 
generation and they would listen. But this current generation, all they’ve ever done 
is take, take, take.” 
 
Mr. Nelson was unwilling to consider a second appeal from Dr. Weiblen and so the 
team redoubled its effort to locate other populations of feral hemp in the vicinity. We 
observed that feral hemp was either absent or exceedingly scarce on Tribal Trust 
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land managed by SWO Natural Resources while hemp was found nearby at heavily 
disturbed locations in proximity to cattle barns and feedlots. We concluded that 
good soil conservation and land management practices are unfavorable for feral 
hemp whereas feedlots and heavily grazed pasture were favorable. Intensive cattle 
grazing of prairie grasses and native forbs creates opportunity for competitive 
weeds to invade and feral hemp competes especially well in situations where 
manure provides abundant nitrogen. 
 
We spoke with private landowners at three additional properties in the vicinity of 
Agency Village where feral hemp was visible from the road. Respecting privacy, 
names and specific locations are not disclosed in this report. We obtained verbal 
permission from landowners prior to walking the properties and collecting samples. 
Two of the three properties yielded small samples of less than ten plants each but 
the third encompassed several large pastures in which feral hemp was the 
dominant vegetation. On 23 September 2020, we collected hundreds of mature 
female plants totalling approximately one ton of feral hemp biomass. The purpose of 
this large collection was to obtain wild seed hemp located within the bounds of the 
Reservation for future breeding and demonstration planting next season.  
 
Fresh hemp biomass was transported by box trailer to the Breker Farm near 
Havana, North Dakota, where it was immediately transferred to a 40’ diameter, 
ventilated grain dryer. Transpiration and decomposition begins immediately upon 
harvest and so it is extremely important to ventilate and dry the biomass within 
hours or elevated temperature can kill the seed or result in mold. 
 
After twelve days of drying, seed heads were hand-separated from the hemp stalks 
by stripping the main branches and lateral branches. Seed heads totaling 248 lbs. 
dry weight were separated from an estimated 195 lbs. of dry stems. Fifteen bags of 
seed heads and 65 lb. of stalks were transported to the Minnesota Agricultural 
Experiment Station in Saint Paul. Seed heads were sieved to remove coarse stems 
and debris before threshing and cleaning with a Wintersteiger aspirator. A total of 
70 lbs. of cleaned seed, comprising approximately 15% of the total dry plant 
biomass was obtained. 
 
Samples of the 2019 North Dakota collection and the 2020 SWO collection were 
submitted to the National Laboratory for Natural Products at the University of 
Mississippi for cannabinoid testing. We performed cannabinoid testing on 54 
individual plants from North Dakota and 108 plants from SWO in order to estimate 
the frequency of non-compliant plants (>0.3% THC) in feral populations. Although 
we believe feral hemp to be descended from the historic introduction of fiber hemp 
to the region for production of canvas and cordage during the late 19th century and 
up to the Second World War, we have found that Minnesota feral populations are 
not pure hemp-type (Wenger et al. 2020).  
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Just as in Minnesota feral hemp, populations in North Dakota and SWO also 
contained three types of plants: CBD-type plants with more CBD than THC, 
intermediate-type plants with similar amounts of CBD and THC, and THC-type 
plants with more THC than CBD. Both intermediate-type and THC-type plants can 
exceed >0.3% THC, the legal definition of industrial hemp but only THC-type plants 
are potentially intoxicating because CBD seems to counteract the intoxicating effect 
of THC. Cannabinoid test results are summarized in Table 3. We found that one 
out of every ten plants from North Dakota and two out of five plants from SWO 
had >0.3% THC. The SWO feral population contains the highest frequency of 
THC-type genetics (40%) among six regional populations that we have studied 
so far (Wenger et al. 2020 & unpublished data). These findings demonstrated 
that breeding will be necessary to purify SWO feral hemp so that sovereign 
planting seed is compliant with the law. 
 
Table 3. Cannabinoid profiles of North Dakota feral hemp harvested in 2019 and 
SWO feral hemp harvested in 2020. Cannabinoid content, including total 
cannabinoid content (TCC) is reported as the mean percentage of inflorescence dry 
mass ± standard error (SE). 
 

 N f %THC (SE) %CBD  (SE) %TCC (SE) 

ND feral      

CBD-type 48 0.91 0.08 (0.01) 1.89 (0.18) 2.10 (0.19) 

Intermediate 4 0.08 0.77 (0.40) 0.77 (0.31) 1.71 (0.79) 

THC-type 1 0.02 1.26 (NA) 0.04 (NA) 1.54 (NA) 

SWO feral      

CBD-type 65 0.61 0.10 (0.04) 1.80 (0.84) 1.99 (0.91) 

Intermediate 38 0.35 0.69 (0.31) 1.03 (0.55) 1.85 (0.80) 

THC-type 5 0.04 1.27 (0.19) 0.11 (0.02) 1.55 (0.21) 

 
As a proof of concept for breeding sovereign indigenous SWO hemp, a selective 
breeding experiment was initiated in the laboratory during the winter of 2020 using 
germplasm from the 2019 North Dakota collection. We selected seeds from CBD-
type plants in Table 3 for germination. Feral hemp seed does not germinate readily. 
After at least 70 generations of local adaptation to cold winter climate, feral seeds 
remain dormant for a period of time. Dormancy may be overcome to some extent by 
incubating the seed in a refrigerator at 4° C for 2-3 weeks. We used this technique 
to obtain 175 early-germinating seedlings that were transplanted in a greenhouse at 
the UMN Plant Growth Facility.  
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Next, we used a DNA test previously developed with Minnesota hemp (Wenger et 
al. 2020) to identify CBD-type seedlings. Even though only CBD-type female plants 
were used as seed sources, we predicted that at least some of the offspring could 
have a THC-type gene if the pollen was donated by a THC-type male parent. 
Among the 175 seedlings we tested, 19 plants (10%) were intermediate-type with 
one gene copy from a THC-type father and the other copy from the CBD-type 
mother. Intermediates were culled from the greenhouse prior to flowering in order to 
eliminate the THC-type gene from future generations. 
 
Among the remaining 156 CBD-type plants, 75 eventually produced male flowers 
and 81 produced female flowers. Sex expression and growth are summarized in 
Table 4. Plants were open-pollinated within the greenhouse, and maintained 
through full maturation at which point seed head samples were collected from each 
of the 81 females and a total of 1.2 lb of purified seed was collected. We predict that 
this seed, derived from impure, feral North Dakota hemp, has been improved in two 
ways: reducing dormancy and eliminating the THC-type genes. Planting and testing 
this seed in the laboratory will complete our proof-of-concept for selectively 
breeding and purifying SWO feral hemp as an indigenous, sovereign seed source. 
 
Table 4. Average (+SD) plant height and internode length at maturity in inches of 
North Dakota feral hemp under greenhouse conditions at the Minnesota Agricultural 
Experiment Station. Seed obtained from populations at the Strege Farm (Richland 
County, Moran Township) and along North Dakota Highway 11 (Richland County, 
Waldo Township). The sex ratio of the Strege Farm population is distorted because 
male plants were culled prior to maturity. 
 

 sex plant height 
(inches) 

internode 
length 

N 

Highway 11  female 74.9 (17.8) 5.3 (0.8) 11 

 male 66.0 (11.0) 3.6 (1.2) 10 

Strege Farm female 63.8 (11.2) 4.2 (1.1) 62 

 male 81.4 (10.7) 4.6 (1.0) 9 
 
Experiments using SWO 2020 feral seed were initiated along the same lines as with 
the 2019 North Dakota seed. Bulk seed was cold-incubated and propagated in the 
greenhouse during the winter. DNA testing of 125 early-germinating seedlings 
yielded, 47 CBD-type, nine intermediate-type and six THC-type plants. This 
observation agrees with the results from North Dakota feral offspring in that the 



 
 

16 

presence of THC-type pollen at SWO requires measures to develop and maintain a 
pure sovereign seed source. 
 
The bulk of the 2020 SWO seed collection is being overwintered in preparation for a 
demonstration plot at the SWO Tribal Farm in 2021. With improvements to seed 
germination and THC-levels already underway, we are especially interested in 
documenting the quantity and quality of hemp fiber derived from a sovereign seed 
source. Feral hemp in the wild exhibits a very different growth pattern than the 
industrial hemp as cultivated by SWO in 2018 and 2019. Feral plants typically have 
long, lateral branches and a Christmas tree-like, pyramidal architecture whereas 
industrial hemp plants in a crop production setting have few or no lateral branches 
(Small 2016). Architecture is strongly influenced by density (plants/ft2) with intense 
intraspecific competition for light yielding tall, unbranched plants. However, we do 
not know the extent to which feral adaptation might also have altered the genetics of 
plant architecture. With a 2021 sovereign hemp demonstration at the SWO Farm, 
we have the opportunity to evaluate this possibility and also compare fiber yields of 
sovereign hemp to imported varieties. 
 
Previously, we quantified the relative allocation of growth to stalks, foliage, 
inflorescences, and seeds in naturally occurring stands of Minnesota feral hemp 
(Table 5). The fraction of total biomass devoted to stalks (55-66%) is not dissimilar 
to the SWO 2020 feral collection (44% stalks). We predict that SWO sovereign 
hemp grown in a field setting will allocate proportionally more biomass to stalks than 
in a naturalized setting. 
 
Table 5. Average (+SE) whole-plant harvest fraction mass (grams) of Minnesota 
feral Cannabis plants collected in 2015 at two locations, Bruce Vento Nature 
Sanctuary (Ramsey County) and Bdote (Hennepin County). 
 

 Bruce Vento (n=10) Bdote (n=10) 

 dry mass 
(grams)  

fraction 
of mass 

dry mass 
(grams)  

fraction 
of mass 

stalks 60.6 (22.4) 66% 176.8 (38.0) 55% 
leaves & 
flowers 28.3 (9.9) 31% 102.0 (18.3) 32% 
seed 2.3 (4.4) 3% 39.7 (8.3) 13% 
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SWO Hemp Seed Sovereignty 
As a source of information to the SWO working group on hemp seed sovereignty, 
Dr. Breen will conduct research and share information on national and international 
laws on intellectual property and hemp seeds, collect and share information about 
seed sovereignty projects underway in other Native American Nations, assist the 
working group in identifying and evaluating potential legal avenues, and 
communicate regularly with working group members as the SWO project identifies 
its goals and lays out its decision-making process. Through interviews, working 
group meetings, and community meetings, Dr. Breen will gather SWO community 
and stakeholder input on cultural, community, and tribal values to help inform the 
establishment and preservation of tribal seed sovereignty as SWO seeks 
sustainable sources of fiber hemp planting seed. Dr. Breen will document the 
perspectives and expectations of SWO concerning the project and communicate 
these to the UMN-team effort to re-domesticate a fiber hemp variety derived from 
feral Cannabis present on SWO trust lands. 
 
Seed Varieties 
A locally developed seed variety controlled by SWO can reduce the cost of 
production and offer additional income through sales to other Tribal Nations 
interested in hemp production. Investigation of this market opportunity moved on 
two tracks during Phase II: (1) Plant-breeding research and (2) research and 
education on intellectual property (IP) protection of any new varieties that will be 
developed.  
 
Plant Breeding Research 
Intellectual property protection: During Phase II, Sheri Breen worked with SWO 
Planning Director Michael Roberts, Crystal Owen, Planning Department staff, and 
the Tribal Council to investigate the possibilities of IP protection for newly developed 
seed varieties. In addition to meeting with SWO leaders and the UMN team during 
the harvest demonstration on September 19, 2019, Breen shared her initial report 
on the relationship between IP protection and indigenous sovereignty issues and 
consulted with Roberts and the Planning Department staff through fall 2019. She 
made a presentation to the SWO Tribal Council on November 13, 2019 that 
included a survey of the initial report, a review of the reasons to pursue IP 
protection and the potential drawbacks, and an extended Q&A session with Council 
members. The next steps in the educational component of the project were planned 
for summer 2020, including one or more appearances on an SWO radio program 
hosted by Owens, open meetings with SWO members in each of the districts, and 
continued consultation with the Planning Department. Restraints on personal 
contact and other delays due to COVID-19 forced a pause in those efforts, however. 
Virtual messaging cannot replace the personal communication that this part of the 
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project requires with Tribal members and we plan to resume these efforts as soon 
as safety permits. 

Recommendations 
Based on study results and conditions at present we recommend several next steps 
for hemp economic development at SWO. We believe that these actionable steps 
comprise a partial roadmap toward environmental and economic sustainability in 
Indian Country. 
 
•  Extend scope of the phase II project 
 

•  Register “Dakota Hemp” and logo as trademarks of SWO 
 
• Resolve the of contract by BastCore breach concerning 2019 
bales 
 
•  Limit acreage and minimize risk associated with hemp 
production until after a business plan has been developed 

 
•  Develop and file a Plant Variety Patent (PVP) application with 
the U.S. Patent Office to protect sovereign indigenous hemp as 
exclusive intellectual property of SWO 
 

•  Identify potential markets for hemp bio-plastics in partnership with 
Dakota Western Industries 

 
• Study SWO fiber hemp decortication in partnership with the 

Agricultural Utilization Research Institute in Waseca, Minnesota 
before investing in a business plan for an SWO decortication facility 

Legal Considerations  
In 2020, South Dakota passed industrial hemp legislation and governor Kristi Noem 
signed a bill into law this year, but SWO did not plant hemp due to Covid-19. At the 
same time, SWO developed an Industrial Hemp Code that was approved by the 
USDA but was later redacted by the tribe owing to the need for more internal 
review. We recognize that tribal members are eager to develop private enterprises 
with hemp. However, the cost of developing and enforcing sovereign regulations for 
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industrial hemp could likely exceed potential revenue from either enterprise or 
taxation in the short term. Given current volatility and uncertainty in the cannabis 
marketplace, we recommend the continued study of fiber hemp feasibility as a 
separate activity from other cannabis enterprises especially CBD, medical and 
recreational cannabis. 

Proposed Project Amendment 
The University of Minnesota aims to assist the Sisseton Wahpeton Oyate (SWO) 
with breeding indigenous Dakota hemp derived from generations of natural 
adaptation to sovereign tribal land. The project will strengthen the native tradition of 
seed saving and exercise tribal sovereignty to chart a course toward a healthy and 
sustainable economy.  

Proposed Objectives 
Phase I ($50,000) of the hemp study yielded the first demonstration-scale fiber 
hemp crop grown in Indian Country positioning SWO as a leader among Tribal 
nations. Phase II ($65,266) expanded fiber hemp to production-scale and launched 
the first breeding program to domesticate sovereign fiber hemp seed while 
discerning Tribal cultural values and economic goals. We propose to extend phase 
II of the study with a $100,000 additional investment to improve SWO sovereign 
hemp seed, demonstrate hemp cultivation from sovereign seed, and process fiber 
locally. 
 
Aim 1: Breeding of indigenous SWO hemp derived from generations of natural 
adaptation on lands within original Tribal boundaries. Hemp seed collected in 2020 
near SWO headquarters will be cleaned and multiplied on behalf of the Tribe during 
the 2020-2021 winter season at the UMN greenhouses.  
 
Aim 2: The first experimental indigenous fiber hemp plots will be planted at the 
SWO Farm in spring 2021 to select and obtain seed free from wild dormancy. 
Planting indigenous fiber hemp on Tribal Trust Land will demonstrate the potential 
for SWO to produce fiber and sovereign planting seed for the future. Breeder seed 
will be further selected in subsequent seasons to improve fiber traits and regulatory 
compliance. 
 
Aim 3: Harvested fiber will be processed by the UMN team and developed into a 
potential feedstock for manufacturing. Locally processed fiber aims to accelerate 
the transition of the plastic bag factory, Dakota Western Industries, away from fossil 
fuels and biotechnology as feedstock for their compostable plastic bag business. 
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Proposed Budget 
	

UMN Costs 
Research associate salary & fringe 
Technician salary & fringe 
Greenhouse fees 
Field planting costs 
Laboratory supplies 
Plant propagation supplies 
UMN travel 
Printing services 

SWO Costs 
Publicity and field days 
Field plot materials & labor 
Fiber processing & shipping 

Total Costs 

$41,000 
$35,100 
$1,500 
$1,500 
$2,500 

$500 
$2,500 
$2,500 

  
$2,000 
$1,000 

$10,000 
$100,000 
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Appendix B: UniSeed Contract 
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Appendix C: BastCore Contract 
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Photo Gallery 
 
 

 

 
 
 

Certified planting seed label for industrial hemp varieties USO31 and Anka (upper left & 
right). Planting with a grain drill on 12 July 2019 (lower left). Rows of seedlings after 10 days 
showed patchy emergence compared to 2018 (lower right). 
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40-acre production-scale demonstration of fiber hemp at 68 days after planting 
(19 September 2019).	
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Harvesting the 40-acre plot of industrial hemp with a sickle bar mower on 19 
September 2019. Stalks are left on the ground in the field for a period of 
weeks to allow a microbial process to aid in separating hemp fiber (retting). 
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John Mortenson, Industrial Hemp Program Coordinator (North Dakota 
Department of Agriculture) collecting SWO hemp samples for THC 
compliance testing (September 19, 2019). 
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Bailing of industrial hemp stalks on 9 October 2019. The 40-acre plot 
produced 90 round bales of which 74 were sold to BastCore Inc.	  
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Professor George Weiblen with BastCore engineer Michael Smith, PhD student 
Clemon Dabney, project manager JP Wenger and BastCore engineer Joe Guelden 
(19 September 2019).	  
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SWO hemp field day at Coteau des Prairie Lodge (19 September 2019). Attendees 
included representatives from Flandreau Santee Sioux Nation, White Earth Nation, North 
Dakota State Legislature, South Dakota State Legislature, BastCore Inc., Dakota Nation 
Industries, North Dakota Department of Agriculture, South Dakota Bureau of Indian Affairs, 
USDA Natural Resources Conservation Service-Sisseton and SWO tribal members. 
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Professor of Political Science Sheri Breen, University of Minnesota- Morris, 
(above), Professor George Weiblen and SWO Chairman Donovan White at 
the SWO hemp plot (below). 19 September 2019 
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SWO project field site in 2020 with a corn rotation following the 2019 hemp 
demonstration (above). Occasional volunteer hemp descended from the 2019 crop 
grew between the corn rows, averaging seven feet tall (below). Volunteers at 95 days 
after planting (18 August 2020). Measurements provided a yield estimate based on a 
May 15th corn planting dat 
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SWO Planning Department visits the Weiblen laboratory on the Saint Paul Campus of the 
University of Minnesota (left-to-right from upper left: Gabrielle Tateyuskanskan, Vivienne 
Tateyuskanskan, Barbara Joseph and Professor Weiblen. JP Wenger describes plant growth 
chambers for propagating hemp during the winter season (upper right). Feral hemp grown 
from seed collected near Havana, North Dakota and cultivated under hydroponic conditions 
with artificial light (lower left). JP Wenger explains how conventional breeding techniques are 
used in the lab. (23 February 2020). 
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SWO-UMN delegation at the 2020 Central US Hemp Growers Conference and Expo in 
Bloomington, Minnesota (left to right: Don June, Crystal Owen, JP Wegner, Michael 
Roberts, Barabara Joseph, George Weiblen and Angelic Vaughn. Vendors of CBD 
extract describe products to SWO members (left) and Amish farmers (right).  
24 February 2020 
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Winona LaDuke of White Earth Nation and Winona’s Hemp Heritage Farm toured the 
Weiblen laboratory on 4 February 2020. Pictured behind Winona and Professor Weiblen 
is a half-bale of 2018 SWO hemp that was retained for demonstration and analysis of 
hemp fiber and bast quality. 
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Sota photographer John Hemminger led the project team to a stand of feral hemp at Agency 
Village, South Dakota in 2019 (upper left). At least 10,000 plants were located in a heavily 
grazed pasture on private land adjacent to Tribal Trust Land. Samples were not collected 
owing to South Dakota law at the time. Narrow leaves and small seeds of hemp (upper right). 
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Strege homestead near Havana, North Dakota (20 September 2019). A small population 
of feral hemp (~20 plants) was located in heavily grazed pasture. Mr. Strege permitted 
the UMN team to collect samples from their property. Laboratory analysis of the samples 
provided preliminary data on THC levels in Dakota “ditch weed”. 
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Project technician Nick Talmo and 12-
foot tall plant of SWO feral hemp in 

a roadside ditch. Prolifically shedding 
pollen from male flowers on 18 August 
2020 (above).  “Make America Grow 
Again” cap made of 100% hemp fiber 
(upper right). SWO Planning Officer 
William Fish and Professor Weiblen 
with feral hemp in a cattle feed 
lot near Agency Village  
(21 September 2020). 
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Highly branched, feral hemp plants were abundant on abandoned piles of manure on 
over-grazed and degraded land where cattle are over-wintered near Agency Village 
(upper). Shallow root systems suggest abundant nitrogen leaching from the manure 
(lower). 21 September 2020	  
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Charlene Miller, SWO Natural Resources Division, with approximately one ton 
of feral hemp harvested near Agency Village, South Dakota (above). 
Harvested plants were transported to a location near Havana, North Dakota for 
drying (below). (22 September 2020) 
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Ventilating the trailer was necessary to avoid excessive temperature and 
humidity, preventing degradation of feral seed (22 September 2020).	  
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Feral plants were spread across the 
floor of a fan-ventilate grain dryer and 
maintained at constant temperature until 
moisture content had reached 15%  
(23 September 2020). 

 
 
 
 
 
 
 



 
 

61 

Hand-stripping seed heads of feral hemp after 12 days of drying in a fan-
ventilated grain bin on 5 October 2020 (above). Feral hemp seed swept 
from the floor of the grain bin (below). 
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Hemp stalks after seed heads were hand-stripped (above). After drying, the full trailer 
load of fresh biomass was reduced to two large bundles of stalks and 15 bags of seed 
heads. One bundle (below) and the bagged material were transported to the Minnesota 
Agricultural Experiment Station for weighing and processing. 5 October 2020	  
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Sota newspaper editor Chuck Floro and Professor Weiblen pictured with the front-
page article by William Fish describing the SWO feral hemp harvest (above). JP 
Wenger, William Fish, Clemon Dabney, Sheri Breen and Nick Talmo discuss 
project results at Couteau des Prairie Lodge on 5 October 2020 (below).	  
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Seed head processing at the Agronomy Seed House of the Minnesota 
Agricultural Experiment Station involved break down with a Wintersteiger 
thresher, followed by hand-sieving to remove coarse stems (above), 
followed by cleaning aspirator to separate the chaff from the seed 
(below). 7 October 2020	  
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Project technician Nick Talmo sieves dried inflorescences for 
cleaning in an aspirator (above). Bagging cleaned feral SWO 
planting seed (below). 7 October 2020 
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Cleaned SWO feral hemp planting seed is bagged and stored for winter at the 
Minnesota Agricultural Experiment Station in Saint Paul (above). The 70 pounds of 
cleaned material included seeds, flower bracts and small fragments of leaves and 
stems. 7 October 2020.  
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Feral hemp chaff awaiting disposal after mechanized removal of seed. (7 October 2020) 


