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-1477 Project 1: Promoting New Mexico Processors and Growers of 
Specialty Crops to the Food and Beverage Industry, Final Report 
 
Project Summary 
The project was the evolution of prior Specialty Crop Block Grant Program (SCBGP) food services 
projects.  The project built on prior funded “Food Service” projects by expanding marketing and 
promotional efforts of New Mexico (NM) specialty crops and value-added products across the entire 
food and beverage industry.   The issue and importance of expanding the marketing and promotional 
efforts was to grow business for processors and growers into new markets including:  food and beverage 
retail operators, food and beverage distributors, food service chains, grocery and convenience stores, 
and specialty food and beverage retailers. 
 
The project achieved its purpose.  The project demonstrated the importance of funding assistance and 
NMDA expertise for the beneficiaries, thus increasing the growth and competitiveness of New Mexico 
Specialty Crops. 
 
Project Approach 
The project approach was to build on prior food service projects to increase sales and market share of 
processors and growers of specialty crops.  The approach was to grow into new food service and retail 
markets through product demonstrations, exhibiting at trade shows, participating in special events, and 
working with the entire U.S. food and beverage industry.  The promotional activities started in March of 
2013 and carried through May of 2015.  The product demos worked with talented, professional, and 
celebrity chefs.  The tradeshows were carefully picked to connect processors and growers to distributors 
and operators.  
 
The special events promoted New Mexico specialty crops to local food and beverage festivals, regional 
and national cook-offs, regional and national grocery chains, and culinary media reporters.  The special 
events promoted New Mexico specialty crops. 
 
The Market Introduction Program introduced New Mexico specialty crops to new markets as funding 
was used for product sampling and new and innovative uses.  The funding was critical to enabling 
processors and growers being involved with the promotional activities (especially trade shows), 
whereas, they may not have been able to without the assistance.  Although the work project needed to 
be extended, the activities listed in the work plan were completed.  
 
NMDA’s expertise, contacts in the food and beverage industry, and promotion of New Mexico specialty 
crops through the use of the SCBGP funding was critical to the success of the program.



2 
 

Goals and Outcomes Achieved 
The primary goal of the project was to increase the number of markets and market segments for 
processors and growers of New Mexico specialty crops.  As outlined below, the goas were exceeded.   

• New food service market goals exceeded the goal by nine markets. 
• New retail service market goals exceed the goal by 10 markets. 

 
Goals Established Actual Accomplishments 

Increase new markets 
in the food service 
industry by 13 

22 new markets--  New markets in the food service industry using New Mexico 
specialty crops include: Pizza restaurant operators; Indian Gaming and Hotel 
Operations across the USA; West Texas food service operators; Food truck 
operators in NM, AZ, and CA; Phoenix and Scottsdale, AZ food services operators; 
Airline food series concessions; NM college and university alumni across the USA; 
Southern CA wine distributors; Hotel food and beverage operations in Las Vegas 
and Reno, NV; Specialty produce to northern CA and southern USA; Food service 
distributors in: Delmar, CA; Phoenix, AZ; Denver, CO, Dallas, TX; Monterey, CA; Las 
Vegas, NV; Salt Lake City, UT; Southern Texas; Des Moines, Iowa; Southern 
Colorado; Anaheim, CA; Chicago, IL; Tucson, AZ; and New Orleans, LA; 
Albuquerque school districts; and additional Native Indian Food and Beverage 
operations. 

Increase new markets 
in the retail section by 
four 

10 new markets in the retail sector using New Mexico specialty crops include: 
Southern CA; Las Vegas, NV; Chicago, IL; Michigan; Texas; Hawaii; and USA web 
retail venues, ICS Love with Food, ExpoWest, Fuze-SW.  New retail markets have 
been established including: Smith’s Grocers, Albertson’s Grocers, Specs 
Distributors, Independent Grocers Association, Walgreens, and World Market 
Stores. 

 
Activity Highlights 
Food Service, Distributor Trade Shows—  SYSCO, LaBatt, Ben E. Keith, US Foods, and Shamrock typically 
promoted specialty crops: red and green chile, pecans, onions, and potatoes. 
 
Food Service Distributor show attendance was 600-1,000 food service operators.  Sampling and cooking 
demos were preformed and approximately 40-60 strong sale leads resulted. 
International and Association Trade Shows:  Produce Marketing Association (PMA), Global Gaming Expo 
(G2E), International Pizza Expo (IPE), Texas Restaurant Association (TRA), Efficient Collaborative Retail 
Marketing (ECRM), Night Club and Bar Show (NCB), National Indian Gaming Association (NIGA), and 
International Chile Society (ICS). 
 
These activities were usually very large-scale promos that involved many growers and processors. 
 
Average attendance from TRA and ECRM shows was approximately 6,000 attendees per show; 
attendance for the IPE, PMA, and NCB all ranged from 20,000 to 25,000 per show; and G2E had 
approximately 50,000 attendees.   
 
The activities included seminar presentations, product demos, networking, and expanding markets. 
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Beneficiaries 
The beneficiaries of the project were the processors and growers of New Mexico specialty crops.  The 
project helped the beneficiaries to grow their business in existing and new markets as shown in the 
actual accomplishments of goals. 
 
Working to benefit the processors of specialty food and beverage products, creating more demand and 
thus benefiting the growers. 
 
The exposure and growth into new markets will continue to benefit the processors and growers in the 
future as New Mexico specialty crops gain popularity, demand, and competitiveness. 
 

Lessons Learned 
NMDA through prior projects has helped processors and growers of specialty crops by making contacts, 
identifying their growth goals, and making them more competitive, especially in the Food Service Sector.  
This project realized and dealt with promotion and growth into new sectors and markets.  The project 
promotions and activities opened major retail markets.  The promotion and activities worked across the 
entire Food and Beverage supply and service chain.   
 
The project helped New Mexico companies to gain market share out of the state of New Mexico 
whereas sustainable growth was realized among New Mexico processors and growers and less winning 
and losing business from each other.  We have learned that the business growth potential in the 
surrounding states has enough business for all to grow substantially.  
 
The project took longer than originally planned since we had some overlapping funds from a previous 
project and mostly that we took caution to spend the funds most effectively while making sure the New 
Mexico companies were ready to grow in the new markets. 
 
There continues to be a great need for support through NMDA for New Mexico processors and growers 
of specialty corps.  The funding continues to be vital in helping the companies participate in promotional 
activities, especially in trade shows.  The companies realize the expertise and connections that NMDA 
has in the Food and Beverage industry.  Through the work of the project, NMDA and the New Mexico 
companies realize the enormous potential business that exists for them in new markets outside of New 
Mexico. 
 

Contact Person 
Dennis F. Hogan, 575-646-4929, dhogan@nmda.nmsu.edu 

 
 
 
 
 
 
 
  

mailto:dhogan@nmda.nmsu.edu
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-1477 Project 2: Development of Onion Cultivars Resistant to 
Fusarium Basal Rot, Final Report 
 
Project Summary 
Fusarium basal rot (FBR) is a soil-borne fungal disease that causes a disintegration of the onion bulb 
basal plate (compressed stem) thus killing a plant growing in the field. Once a bulb becomes infected 
with the fungal pathogen, the disease and the resulting decay it causes cannot be halted. Any plants 
exhibiting foliage symptoms consistent with the disease must be discarded, thus reducing yield. Soil 
fumigation, although costly, and crop rotation cycles of five years or more can reduce the frequency of 
the disease, but will not prevent it from occurring. FBR-resistant cultivars currently do not exist. Since 
onions have been grown in New Mexico for more than 100 years, many fields have had multiple onion 
crops in their history. In addition, as agricultural land becomes sequestered into residential 
development or perennial agricultural crops, such as pecan, the number of fields available for adequate 
rotation decreases and the rotation time between successive onion crops decreases to three years or 
less. The FBR pathogen also has the ability to infect other plant species and to survive on dead plant 
matter in the soil, thus increasing its longevity in the soil and decreasing the benefits of crop rotation. 

The disease is particularly damaging to bulbs in storage as the initial decay is difficult to detect but once 
decay is visible, secondary bacterial pathogens have already entered the decayed tissue. These bacterial 
pathogens can cause additional decay and spread decay to adjacent bulbs. Any decayed bulbs must be 
separated from healthy bulbs otherwise entire shipments can be rejected by buyers upon detection of a 
certain percentage of decayed bulbs at their destination. A rejected shipment not only causes a loss in 
revenue from those onions, but also incurs additional costs of shipment disposal if another buyer cannot 
be found. During the grading and re-grading process, decayed bulbs can be removed by hand but this is 
costly and time consuming. Onions that are resistant to FBR would develop no basal plate decay, would 
not permit entry to bacterial pathogens through the basal plate, would exhibit fewer decayed bulbs, 
would require less grading effort, and would save money through fewer discarded bulbs and fewer 
rejected shipments because of decay issues. 

Project Approach 
Seed of original, intermediate, and advanced FBR-selected populations and one resistant and two 
susceptible checks were sown in fields at the Fabian Garcia Science Center (FGSC) in Las Cruces, NM on 
October 2012. There were a total of 30 entries in the study that were replicated four times. Plants were 
grown during the fall, winter, and spring months using standard cultural practices for onions grown in 
southern New Mexico. In March of 2013, cultures of Fusarium oxysporum f. sp. cepae (FOC) isolates 
maintained by the program were initiated. In May and June of 2013, bulbs were harvested from the 
planted populations once plants had reached maturity. After 4 weeks of storage, the basal plate of bulbs 
was cut transversely and 3.0 x 105 spores/ml were applied to the cut surface as a liquid suspension. 
After 21 days, the basal plate of each bulb was cut again and the basal plate was rated on a scale of 1-9 
where a 1 represented no diseased tissue and a 9 represented 70% or more of the plate tissue was 
diseased. The lack of diseased tissue on basal plates of the susceptible check indicated that the 
inoculation was ineffective in causing disease.  

A new study was initiated to evaluate higher inoculum rates and alternate inoculum delivery methods. 
In addition to the original spore concentration of 3.0 x 105 spores/ml, three additional concentrations 



5 
 

were evaluated; 6.0, 9.0, and 12.0 x 105 spores/ml. Two additional inoculum delivery methods were 
developed in the hopes of increasing disease incidence. Spores at the aforementioned concentrations 
were either suspended in potato dextrose agar (PDA) or polyacrylamide gel before being placed on cut 
basal plates. Twelve treatments that consisted of the 3 inoculum delivery methods and the 4 inoculum 
concentrations were created. Basal plates of 20 bulbs of the susceptible check were cut transversely and 
the basal plates were inoculated with spores from one of the treatments. A treatment was repeated 
four times. After 21 days, the basal plate of each bulb was cut again and the basal plate was rated. The 
treatment in which 12 x 105 spores/ml suspended in PDA were applied to the basal plate resulted in the 
highest incidence of disease and was selected for future inoculations.  

Using the information gained in 2012, seeds of original, intermediate, and advanced FBR-selected 
populations and one resistant and one susceptible check were sown in fields at the FGSC in October 
2013 and 2014. There were a total of 23 entries in the study that were replicated four times. In March of 
2014 and 2015, cultures of FOC isolate CSC 515 were initiated from infected, frozen wheat straw. Onion 
bulbs were inoculated with mycelium and spores from these cultures. The pathogen was reisolated from 
infected basal plate tissues of these inoculated bulbs. Infected bulbs served as an inoculum source for 
generating fresh inoculum and to maintain pathogen virulence. Small sections of infested basal plate 
tissue were placed on petri plates of PDA to encourage pathogen growth. After 10 days, spores were 
rinsed from the plates with distilled water and the resulting spore suspension was saved. These spores 
were mixed with cooled, autoclaved PDA media to result in a final spore concentration of 12 (2014) or 3 
(2015) x 105 sporesml-1 of PDA in the poured plates. 

From late May to early July of 2014 and 2015, bulbs were harvested from the planted populations once 
plants had reached maturity. After harvest, the basal plate of all bulbs from the plot was cut transversely 
and a 1 cm diameter plug of PDA inoculum was applied to the cut surface. Bulbs were placed in black 
plastic crates and crates were placed in black plastic bags for 3 (2014) or 1 (2015) day(s) to encourage 
mycelium growth and infection. After 21 days from inoculation, the basal plate of each bulb was cut 
again and the basal plate was rated. Bulbs, that were rated as a 9, were discarded while all other bulbs 
were saved to produce seed for the following year. The average disease severity was calculated from the 
first 20 bulbs selected arbitrarily from the plot. Disease incidence was calculated as the percentage of 
diseased bulbs. Data were statistically analyzed to determine entry means for disease severity and 
incidence. Single-degree-of-freedom contrasts were calculated to determine statistical differences 
between pairs of entry means. These analyses were conducted to determine if selection had resulted in 
a reduction in disease severity and incidence. 

In September 2014, bulbs selected from the first and second generation lines of all seven cultivars were 
placed into separate locations in a field at the Leyendecker Plant Science Research Center (LPSRC) to 
produce seed of each line in the following year. In April 2015, those bulbs produced seedstalks and 
began the flowering process. Crossing cages were constructed and placed over the flowering bulbs. In 
May 2015, pollinators (honeybees and blue bottle flies) were introduced into the cages to pollinate 
flowers. These pollinators remained in the cages for 2-3 additional weeks from now once flowering has 
finished. In July 2015, seed capsules were harvested and seed cleaning was initiated.  Seeds of original, 
intermediate, and advanced FBR-selected populations and one resistant and one susceptible check were 
sown in fields at the LPSRC in October 2015. There were a total of 23 entries in the study that were 
replicated four times. This study was initiated to assess the progress made for FBR resistance through 
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the selection conducted as part of this proposal. The work funded by this proposal will continue until a 
FBR resistant cultivar is developed. 

In both 2014 and 2015, the inoculation method was very effective at causing disease in most bulbs 
which is very important for selecting FBR resistant bulbs. Both the resistant and susceptible check 
entries exhibited a high level of disease severity and incidence and both entries could not be 
distinguished for both traits in 2014. These results suggest that the inoculation method needs to be 
modified to reduce infection rates and disease development in order to better differentiate between 
the resistant and susceptible check entries. When the spore concentration and incubation time were 
reduced, a better discrimination was observed between check cultivars; however, additional 
modifications to the inoculation protocol are needed for reduced disease infection. Compared to the 
evaluations performed in 2013 and by previous investigators, the incubation environment and time of 
incubation is critical to disease formation with this pathogen. 

With the high rate of disease development throughout the study, many of the selected populations did 
not perform well in terms of disease severity and incidence. In addition, the responses observed were 
not the same in both years. For example, of the seven cultivar populations evaluated in 2014, all three 
generations of ‘NuMex Mesa’ exhibited a reduced severity and incidence as compared to the 
performance of both check cultivars. Unfortunately, this same response was not observed in 2015 as all 
three generations were similar to the susceptible check in terms of disease severity and incidence. Any 
observed resistance needs to be present in multiple years to be valuable. The results from this study 
suggest that the inoculation method used to develop these populations prior to this proposal were 
ineffective in selecting for FBR resistance. By continuing this work with a selected generation developed 
using the inoculation protocol developed from this proposal, FBR resistance might be finally realized. In 
addition, if this developed inoculation protocol proves successful at identifying resistant bulbs, the 
protocol could be used by other onion breeding programs to develop FBR resistant cultivars. 

Goals and Outcomes Achieved 
The goal of this project was to develop onion cultivars that are FBR-resistant with a target of one FBR 
resistant cultivar released by the end of the project. Based upon the evaluations completed in this 
project, we have not reach the level of FBR resistance to warrant a cultivar release at this time. 
However, by completing this project, we are closer to releasing a FBR resistant than before the project 
was started. An additional selection for FBR resistance was made during this project. Modifications 
made to the inoculum procedure and incubation protocol increase our prospects of developing a FBR-
resistant onion cultivar. Through these modifications we were able to make greater progress than if 
those modifications had not been made. In addition, these new modified procedures can be used by 
other researchers for plant improvement once the results are published. 

Another goal of the project was to increase annual attendance at onion field days by a target of 20 
individuals. Field days were held in 2013, 2014, and 2015. In 2013, 28 individuals attended the field day 
and 45 individuals attended the field day in 2015. While we did not increase the attendance by 20 over 
this time period, attendance did increase by 61%. We plan to continue hosting annual field days that 
spotlight the progress we have made in developing FBR-resistant onion cultivars. 
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Beneficiaries 
The main beneficiaries of this research will be the ~100 onion growers, shippers, and brokers in New 
Mexico who manage 6,000 acres of onions that have a farm-gate value of $50-60 million annually. 
Onions are an important high-value specialty crop for NM and are one of the most profitable crops 
grown in NM. The absence of soil fumigation could save $150 per acre. If a 2% loss in yield due to FBR 
and associated bacterial decay is assumed, gross returns could be increased by $160 per acre. Assuming 
the same 2% loss in the form of rejected shipments due to decayed bulbs, the cost would be over 
$400,000. While we were not able to release a FBR-resistant cultivar within the time period of this 
project, we are closer to that goal as a result of this work. We will continue to work towards developing 
a FBR-resistant cultivar. Once a FBR-resistant cultivar is released, the profit of the NM onion industry 
could increase by close to $2.3 million annually. Other beneficiaries of this research are other 
researchers and commercial plant breeders working to develop FBR-resistant cultivars. The results from 
this research will hasten their progress towards this shared goal. Additional beneficiaries of this research 
are the students that were involved in completing this research project. They gained valuable scientific 
experience that they will apply in their future endeavors. Our research program will also benefit from 
this research. The results from this research will strengthen our efforts to obtain additional funding to 
support the continuation of this research. 

Lessons Learned 
Our project learned to not assume that previously-used inoculation methods were effective in selecting 
for disease resistance. We also learned to evaluate new inoculation and incubation procedures prior to 
their implementation on a larger scale. Even though we were not successful in releasing a FBR-resistant 
onion cultivar, we developed a inoculation and incubation procedure that was effective in reliably 
causing disease development. This effective procedure will greatly aid us in the development of FBR-
resistant cultivars. In addition, this new procedure allowed us to effectively assess the lack of progress 
made with a previous inoculation procedure. The new incubation procedure developed as part of this 
project was an improvement over the previous procedure and contributed to high levels of disease 
infection. 

Contact Person 
Chris Cramer 
(575) 646-2657 
cscramer@nmsu.edu 
 
Additional Information 
Publications 
Mandal, S. and Cramer, C.S. 2014. Selection progress for Fusarium basal rot resistance in onions, pp. 20-
21. In: Proc. 2014 National Allium Research Conf. W. Mininger and H.F. Schwartz (Eds.) Scottsdale, AZ. 
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-1477 Project 3: GAP and GMP Prep Workshops and Mock Audits, 
Final Report 
 
Project Summary 
Food Safety has become a major national and international concern. Thus, additional minimum federal 
safety standards have been implemented over the past few years in order to guarantee consumers that 
they are receiving the safest food supply possible. Additionally, many stores themselves have 
implemented their own safety standards to protect themselves and their customers. With this in mind, 
many retail stores, restaurants, shippers, distributors, and processors are now required to have audits 
conducted by certified inspectors. 
 
The purpose of this project is to: 1) assist companies with monies to offset the cost of having these 
audits conducted in order to remain in the market place; 2) conduct mock audits and training for 
industry and Extension personnel; and 3) maintain and utilize NMDA's three certified licensed auditors 
who can conduct Good Handling Practices and Good Agricultural Practices audits. 
 

Project Approach 
This project served to help New Mexico specialty crop suppliers and manufacturers more appropriately 
safeguard their product for the protection of the consumer and everyone in the food supply chain. The 
objective was to provide the tools needed to pass any third-party audit required by a buyer.  This was 
accomplished by hiring a consultant to provide hands-on workshops and mock audits in various 
locations across the state and by hosting preparatory workshops for small-to large-scale specialty crop 
growers and manufactures. 
 
These funds also financed continuing education expenses for keeping the two NMDA/USDA certified 
GHP/GAP auditors current with their training and train a fourth GHP/GAP auditor. By utilizing NMDA's 
certified auditors, the suppliers' expense is often much less than if they had hired a third-party auditor. 
(The expenses associated with these training sessions is not passed on to the supplier.)  NMDA's 
auditors attended the workshops and explained the certification process to the industry at no additional 
cost. 
 
The various workshops and mock audits conducted during this project have allowed New Mexico's 
specialty crop producers and processors to remain in the marketplace and stay competitive.  In 2013 a 
“Train the Trainer” workshop was conducted for NMSU Extension agents to provide the necessary tools 
to train producers in creating a food safety plan.  The workshop provided an in-classroom mock audit 
experience.  Some of the agents had never experienced any type of mock audit before taking the class.  
The feedback from the agents expressed the importance of the food safety plans.  The representative 
from Primus lab that provided the information on “Train the Trainer” to the agents also gave a 
presentation at the NM Organic Farming Conference titled “It’s Coming! Preparing for Food Safety 
Regulations”.  The feedback was very positive and the presentation made producers/processors aware 
of the food safety guidelines that will be implemented in the future.   
 
At the 2014 Organic Farming Conference a session on FSMA (Food Safety Modernization Act) was 
conducted by staff from Primus.  During the session, the representative from Primus presented an 
overview of the program and what is expected of producers.   At that point, FSMA was in the 
developmental stages and details of the FSMA program had yet to be communicated by USDA/FDA.   
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During the mock audits, a pre-test was given to see how knowledgeable participants were on food 
safety and how third-party audits are conducted. The first mock audit pre-test average score was 74%. 
Upon completion, a post test was given to the participants to gauge the effectiveness of the mock audit. 
The post-test average score was 80%.  The second mock audit pre-test scores ranged from 11 to 72% 
and the post test scores ranged from 67 to 88%. 
 
In conclusion, the mock audits and workshops proved to be a valuable tool in preparation for third 
party audits. In order for New Mexico's specialty crop producers and processors to remain in the 
marketplace today, third-party certifications are vital in ensuring the safest food supply to consumers 
from farm to fork. 
 

Goals and Outcomes Achieved 
• Initially, 17 GHP/GAP audits were conducted for 10 different companies. 
• With the change in scope of the original proposal, this project has contributed to the successful 

completion of audits by 13 additional companies throughout NM which were conducted by a 3rd 
party auditor, and allowed them to remain competitive in the marketplace. 

• The initial goal was to assist 20-30 companies. To-date, 23 companies were either GAP/GHP 
Certified and/or received certification from another 3rd party auditor. 

• A “Train the Training” food safety workshop was conducted for NMSU Extension agents to provide 
the necessary tools to assist producers with a basic guideline for developing a food safety plan.  In 
addition, the trainer spoke at the Organic Farming conference about preparing for food safety 
regulations (FSMA). 

• A mock audit was conducted with participation from Extension, NMDA and Industry.  The pre-test 
was given to see how knowledgeable participants were on food safety and how 3rd party audits are 
conducted; the average was 74%.  After the mock audit, a post test was given to the participants to 
see how much information was gained; the post-test average was 80%.  A second mock audit took 
place and the pre-test scores ranged from 11 to 72% and after the mock audit the post-test scores 
ranged from 67 to 88%. 
 

Beneficiaries 
• The 23 various NM specialty crops companies that successfully passed GHP/GAP or 3rd party 

audits. 
• The 24 participants which included NMSU Extension staff, NMDA staff, and Industry who gained 

knowledge of current food safety requirements, the process of preparing for GHP/GAP or 3rd 
party audits, and the steps taken during an audit. 

 

Lessons Learned 
• Regular audits enable the industry to remain competitive in the marketplace and offer the safest 

food supply to consumers. 
• New Mexico had initially delayed the certification process due to FSMA and the impact it would 

have on 3rd party certifications. 
• Conducting on-site mock audits with 3rd party auditing companies has provided NMSU 

Extension staff and Industry with basic tools to create and implement a food safety plan. 

Contact Person  
Stacy Gerk, 
sgerk@nmda.nmsu.edu 

mailto:sgerk@nmda.nmsu.edu
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-1477 Project 4: Promoting Jujubes in New Mexico with Cultivar 
Demonstrations, Research and Extension, Final Report 
 
Project Summary  
Late frost is the number one challenge to apple and peach production in central and northern New 
Mexico and these fruit crops are highly unpredictable. Most fruit growers without frost protection 
equipment did not have a crop in 2010 or 2011; in most cases growers are fortunate to have a crop 
every two or three years. Most of these producers are small acreage farmers (less than 2 to 5 acres) and 
come from socially disadvantaged backgrounds. Without a reliable year to year crop from which to 
create income, many become discouraged and abandon the effort. To help those small and socially 
disadvantaged farmers in New Mexico stay in business, reliable alternative crops are desperately 
needed.  
 
Jujube is native to China and was imported into the U.S. 100 years ago. With its late season start-up, 
wide soil and climate adaption, and nutritious fruit, jujube is a good alternative crop in New Mexico. 
Mature jujube plants are drought tolerant: another advantage given the frequent water 
deficiencies/drought in the Southwest.  
 
The NMSU Alcalde Center imported over 30 cultivars from China in 2011 and grafted them successfully 
at Alcalde, NM. After the two year quarantine period, we started the preliminary propagation in 2013, 
grafted 40 cultivars in 2014, and planted them with replication at NMSU Los Lunas Center and Alcalde 
Center in April 2015. Plants had 100% survival and over 50% set fruit in 2015, the planting year. We also 
planted 30 cultivars for a total of 66 trees in 2014 at Alcalde and 39/66 (59%) yielded over 1 lb of fruit 
and 1/3 (22/66) of trees yielded over 3 lb in 2015, the second year after planting. We hosted three 
jujube growing habit, pruning and grafting workshops at Alcalde, five jujube fruiting habit and fruit 
tasting workshops in Las Cruces, Los Lunas and Alcalde plus three fruit tasting sessions at the NM State 
Fair in 2012-2014 which reached more than 1000 customers. The jujube research and extension 
activities also appeared in popular media numerous times. Jujube talks at Alcalde Field Day in 2014 and 
Los Lunas Field Days in 2013 and 2015 reached 150-200 people each time. The jujube session also 
appeared at PI’s Master Gardener training classes across the state which reached 150-200 Master 
Gardeners each year from 2013 to 2015. At this time, the availability of commercial cultivars is still 
limited but we have preliminarily identified over 10 promising cultivars and will recommend/release 
them after we collect more data from the cultivar trials at different locations in New Mexico. We 
published one jujube review paper and one jujube flowering and fruiting habit paper, four jujube 
abstracts and two extension publications. The jujube grafting video on YouTube received over 10,600 IP 
clicks since Oct 2013. All of those will guide future jujube growers and researchers. We got inquiries not 
only from across the country—especially California and Texas—but also internationally. Growers and 
home gardeners have started to plant jujubes. A multistate project will definitely boost the popularity of 
jujube in the US and assist growers nationwide.  

Project Approach 
Cultivar trial preparation and planting 
Over 30 cultivars were imported and successfully grafted at NMSU Alcalde in 2011. After 2 years 
quarantine, we started to propagate them in 2013 and Dr. Yao grafted every single tree used in this 
project except for the five commercially available cultivars. We propagated around 100 trees in 2013 as 



11 
 

a test-run and planted 66 to another plot at NMSU Alcalde Center. The rest were used as scionwood and 
observation trees in situ. 

In 2014, even with the unexpected frost damage to rootstock seedlings, we managed to propagate 41 
cultivars, with eight trees each of 31 cultivars and four trees each of 10 cultivars. Trees were planted at 
both NMSU Los Lunas and Alcalde Centers with identical planting of 41 cultivars in April 2015. Trees 
grew well in 2015 at both locations with over 50% setting fruit during planting year. Within the 2014 
planting at Alcalde, 59% of trees (39/66) cropped over 1 lb of fruit and among them, 22 trees yielded 3 
lb or more fruit in 2015.  

Jujube flowering and fruit habits observation 
We observed and studied the jujube flowering and fruiting habits as well as pollen germination from 
2012 to 2014 and published the flowering and fruiting part in HortScience 2015, 50(6): 839-846. We 
found 24 morning blooming type and 32 afternoon blooming type among the 56 cultivars observed. 
Cultivars Li, Li(2), Redland, Daguazao, Dabailing, Xiangzao and Qiyuexian were self-fruitful while popular 
cultivar Lang was not self-fertile. The self-fruitfulness information will be helpful for extension personnel 
and growers for their cultivar recommendation/selections. Jujube cultivars all have a pit (except ‘Pitless’ 
with an incomplete one) but not all cultivars have seeds inside the kernel. Cultivars Zhongning, Globe, 
Jinsi -2, Abbeville, Sept Late and Liuyuexian had filled seeds while Lang, Don Polenski, Junzao and 
Xingguang had no seeds just an empty sac. Big fruited cultivars like Li, Li(2), Redland, Daguazao, and 
Dabailing had very low seed percentage. This paper provided basic flowering and fruiting information for 
cultivars in the US which will be the baseline for further research and guide parent selection in breeding.  

Disseminating the knowledge to growers through workshops, media and extension publications 
From 2012 to 2015, we hosted at least two jujube workshops each year, with a spring workshop on 
jujube growing habits, pruning basics and grafting, and a fall workshop on jujube flowering and fruiting 
habits plus fruit tasting. Jujubes belong to the Rhamnaceae family. Its growing habits differ from most 
stone or pome fruit from the Rosaceae family. As far as my knowledge, we are the first educational 
institution in the US to systematically offer jujube growing habits, flowering and fruiting workshops. Our 
workshops attracted local growers at first, then those from across New Mexico and growers from Texas 
and California. We also got inquiries from growers across the country and even Canada, Italy and 
Australia.  

In addition to those workshops, we also introduced jujubes through Dr. Yao’s Master Gardener training 
class across the state. Each year, 150-200 Master Gardeners were trained in several counties in          
New Mexico. We also hosted a jujube fruit tasting session at New Mexico State Fair from 2012-2014 
which reached over 1,000 customers.  

Due to the shortage of jujube extension publications, we published ‘Jujube, Chinese date in                  
New Mexico’ in 2012 and ‘Jujube Grafting’ in 2014. For the grafting, we also made a video version on 
YouTube which received over 10,600 clicks from distinct IP addresses since it was released in Oct 2013, 
which indicates its popularity for an agricultural video. One grower from Australia emailed me and 
mentioned that he learned some new techniques after watching the video.  

Our jujube research and extension work also appeared numerous times in popular media in New Mexico 
such as Albuquerque Journal, Albuquerque Journal North, Las Cruces Sun-News, and Rio Grande Sun 
(Espanola), etc.  
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Cultivar evaluation 
We have been evaluating jujube cultivars since 2012 and preliminarily identified potential cultivars for 
New Mexico.  

‘Li’: imported 100 years ago, the most dominant cultivar in the US. Big fruit, nice flavor, self-fruitful, 
good for fresh eating, mid-season. 

‘Lang’: imported 100 years ago. One of the two dominant commercially available cultivars. Pear shaped, 
not self-fruitful, OK for fresh eating, good for drying, mid-season. 

‘Junzao’/’Xiangguang’: new importation. Similar to Lang in shape, testing productivity now.  

‘Shuimen’: imported 100 years ago. Medium in size, soft texture. Good for fresh eating and drying. 
Heavy producer. 

‘So’: imported 100 years ago. Zig-zagged branches, fan shaped plant, short round columnar fruit, sweet 
and tart, good for fresh eating and drying. Mid-season. Suitable as ornamental-edible landscape.  

‘Honeyjar’: small fruit, curved leaves, excellent fresh eating quality (#1 for fresh eating at Alcalde), 
precocious (sets fruit in grafting year/planting year), very suitable for home gardeners. 

‘Sugarcane’: olive shape fruit, sweet, medium size, good for both fresh eating and drying. Early mid-
season. 

‘Qiyuexian’: recent importation. Early season. Big fruit, good quality for fresh eating, very suitable for 
northern New Mexico or other areas with short growing season.  

‘Dragon’: recent importation. Contorted plant with hair pin shoot structure. Small pear shaped fruit. 
Good ornamental plants. 

‘Dabailing’/’Daguazao’/’Redland’: big fruit, good fresh eating quality. Self-fruitful. Mid or mid-late in 
season. Also good for pie. 

‘Maya’/’Gaga’: recent importation. Small football shaped fruit, excellent for fresh eating. Mid-season.  

‘Mushroom’: Mushroom shaped fruit, good ornamental plant. Mid-season. Dry fruit also keep the 
mushroom shape.  

‘GA866’: a US cultivar. Tooth shaped fruit. Very sweet, never set heavy in northern New Mexico. Need 
data from southern locations. 

‘Sherwood’/’Capri’/’Winter Delight’/’Jing 39’: late cultivars, need testing in warmer areas. Sherwood did 
not set well in northern New Mexico. Did well in California. ‘Jing 39’ is a new importation. Big fruit. Late 
in season. Potential for fresh market near Thanksgiving after cold storage. 

Cultivar recommendations will be deferred. We decided to hold until we collect more data from other 
cultivar trial locations.  

Role of participants 
Shengrui Yao: team leader, conducted all the extension activities and participated in all research 
activities and wrote extension and research publications; 
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Steve Guldan: participated in grant, research reports and publications’ writing and editing. 

Robert Heyduck: participated in nursery tree management after grafting and fruit nutrient analysis in 
2014 and 2015.  

Junxin Huang: graduate student, participated in jujube flowering habit observation and nutrient analysis 
in 2014. 

Mary O’Connell: Guided Junxin Huang for nutrient analysis in her lab.  

Field crew at Alcalde and Los Lunas: daily management of field plots for this project. 

NMDA: provided space and table for the NM State Fair jujube promotion in 2012-2014.  

Extension agents from Rio Arriba and Dona Ana counties and the NMSU Los Lunas Center assisted in 
organizing workshops. 

Goals and Outcomes Achieved 
Established jujube cultivar trials at both NMSU Alcalde Center and Los Lunas Center with 41 cultivars 
with replications. 

Shared the results with growers, researchers, and extension personnel. 

Published two jujube extension publications plus a YouTube video about jujube grafting. 

Jujube, Chinese date in New Mexico. http://aces.nmsu.edu/pubs/_h/H-330.pdf 

Jujube (Ziziphus jujuba) grafting. http://aces.nmsu.edu/pubs/_h/H335/    

Jujube grafting on YouTube. https://www.youtube.com/watch?v=fFLwOWe0KQ4  

Published a peer-reviewed paper: Jujube (Ziziphus jujuba Mill.) flowering and fruiting in the 
Southwestern United States, HortScience 50:839-846. 

Published a peer-reviewed jujube review paper: Past, Present and Future of jujubes, Chinese dates in 
the United States. HortScience: 48:672-680. 

Gave three oral jujube talks at the American Society for Horticultural Science annual meetings plus four 
jujube posters from 2013-2015. 

Gave a talk on alternative fruit crops at New Mexico Fruit Growers Conference with 40 customers in 
2014.  

Growers/customers reached: The workshops directly had over 200 attendees, the tasting session 
reached over 1,000 customers, and 500 Master Gardeners in the past three years. The grafting video 
had over 10,600 unique IP address clicks and the media coverage also reached thousands of readers. 

Jujube acreage is still limited but several growers from New Mexico have started to plant jujubes 
commercially. Numerous home gardeners have planted jujubes in their yards. Growers from Texas and 
California also contacted us with their cultivar or cultural management questions.  

http://aces.nmsu.edu/pubs/_h/H-330.pdf
http://aces.nmsu.edu/pubs/_h/H335/
https://www.youtube.com/watch?v=fFLwOWe0KQ4
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Cultivar recommendations 
We have preliminarily identified 10+ promising cultivars (as listed in project approach section). We 
decided to collect more data from different testing locations and gradually recommend cultivars in 
several years. (A multistate cultivar trial is urgently needed. Otherwise, our future recommendations will 
just be based on data from New Mexico.) 

We have fulfilled all the goals and outcomes in the original proposal: established the cultivar trials at 
two locations, one research paper, two extension publications and at least two workshops each year. In 
addition, we produced one Youtube video with over 10,700 clicks, published a review paper, and 
reached more audiences with workshops, publications, media coverage and Master Gardener trainings. 
All those activities brought us national and international recognition for our jujube research and 
extension work. 

Beneficiaries 
Jujube growers and home gardeners are among the beneficiaries who can use information we provide 
to select their cultivars and guide their fruit production. Fruit growers and small farmers also benefit 
from this project who can use jujube as an alternative crop to diversify their operations, reducing the 
late frost risk and increasing income. Actually, jujube growers nationwide and internationally all benefit 
from this project and we did receive inquiries across the country and internationally. The jujube 
flowering and fruiting habits paper, extension publications and Youtube video are all available to jujube 
growers internationally. Jujube growers, extension personnel and researchers all benefit from this 
project. Customers will also benefit with more jujube cultivar choices for different purposes. 

Lessons Learned 
Late frost damage to seedlings or young trees. In 2014, when we started the propagation- grafting 
process, we noticed the late frost damage. The low temperature in April killed the bark near the ground 
on about 20-30% of the seedling rootstock trees. The project was not really affected by this damage 
since we delayed the grafting and were more selective with rootstocks. It reminds us that in late frost 
prone areas, growers and nurserymen should be aware of this risk and protect their seedlings/young 
trees for possible late frost damage.  

Cultivar recommendations: we started the cultivar evaluation process when we received the initial 
cultivars in 2010 and 2011. After 3-4 years observation, we have preliminarily identified over 10 cultivars 
for recommendation. As for their yield potential and performance in different locations, we do need 
more data from cultivar trials across the state since Alcalde is close to the borderline for jujube planting 
with its high elevation and short growing season. So, we decided to delay this process and 
recommend/release them gradually after several years with more information collected from the 
cultivar trial sites across the state or potentially in different states.  

Contact Person:  Shengrui Yao 
   Phone Number: 505-852-4241 
   Email: yaos@nmsu.edu 

Additional Information 
Two extension publications and two peer-reviewed papers in attachment. 

  

mailto:yaos@nmsu.edu
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-1477 Project 5: Developing the Rio Arriba County Local Food 
System through Centralized Shared Cooler Storage for Rio Arriba 
Farmers, Final Report 
 
Project Summary 
The grant funded a walk-in cooler to be used by Rio Arriba County farmers, the Española Community 
Market, the Española Farmers’ Market and the local food hub for cold storage of local specialty crops. 
Local farmers and the Rio Arriba Food Policy Council have expressed a need for aggregate shared cold 
storage within the city of Española, the area’s commercial hub. With this piece of equipment, farmers 
can extend their selling season to the Española Farmers’ Market (EFM), a successful and established 
local farmers’ market (1,800 customers per week), and to the Española Community Market (ECM), a 
local member‐owned cooperative. The cooler will also help to grow the local food economy by providing 
an aggregation point currently lacking for the farmers in this agriculturally rich region. Aggregating 
Rio Arriba produce in a central location within the commercial hub of Española will help local farmers 
increase the availability of their local specialty crops. It will also aid wholesale institutional buyers (such 
as the hospital, local school district, and restaurants) that have expressed interest in purchasing 
substantial volumes of local specialty crops, but have not had the resources to source locally within the 
County. 
 
Project Approach 
Because Siete Del Norte, another entity in the community, received a large grant to schedule, aggregate, 
package and market local crops on behalf of farmers, ECM delayed purchase of the cooler until a 
working relationship and proper agreements could be secured. Siete del Norte joined the ECM board of 
directors in August of 2013, and the two entities began jointly planning to lease, renovate and co-locate 
in an abandoned Ford Dealership in downtown Española. An agreement to lease the facility from the 
City of Española passed City Council in January of 2014 and the County of Rio Arriba was awarded 
$290,000 by the NM State Legislature to begin renovating the building to house the Española 
Community Market, Siete del Norte and Moving Arts Española, an after-school dance program for youth. 
Española Community Market purchased the walk in cooler in October, 2014 and installed it in the 
“Hunter Ford” building. It is currently in use. 
 
Several items in the work plan were altered as a result of the unexpected, but extremely fruitful 
partnership with Siete del Norte: 1) because secure indoor space is convenient and available (it is in 
downtown Española within easy walking distance of both ECM and EFM), ECM purchased an indoor 
cooler; 2) no shade protection was necessary; 3) electrical costs to run the unit are currently being paid 
by the City of Española. Because the cooler has only recently been purchased during winter months, the 
cooler is solely used by ECM to store specialty crops purchased from farmers, and no intern has been 
hired to log usage. (The cooler is used solely to store specialty crops.) 
 
The partnership has expanded beyond ECM and EFM to include the City of Española, the County of Rio 
Arriba, Siete del Norte, the Rio Arriba Community Health Council and Moving Arts Española. Siete del 
Norte has taken on the role of food hub from ECM, allowing ECM to focus on providing a retail outlet for 
individual consumers of local specialty crops and other agricultural produce. The City of Española has 
provided low cost space for co-location of ECM, Siete del Norte and Moving Arts Española. The County 
of Rio Arriba raised $290,000 from the state legislature to develop the project. The Rio Arriba 
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Community Health Council and Moving Arts Española have sponsored a series of events designed to 
raise public awareness of the project. 
 
Goals and Outcomes Achieved 
The cooler was purchased and installed and is currently in use. 
 
The Española Community Market has seen a steady increase in sales of local products, and has increased 
the vendors from which it purchases as evidenced by the tables below: 
 
Annual ECM Sales from 2011 to 2014 
Year Sales Percent Increase Over 

Previous Year 
2011 $    3,148 No store 
2012 $ 61,076 1,840% 
2013 $ 98,355 61% 
2014 $119,020 21% 

 
Vendors to ECM 

Year Number of 
Vendors 

Receipts to 
Vendors 

Percent increase 
in vendors 

Percent increase 
in sales to 
vendors 

2011 No data    
2012 41 $18,571 N/A N/A 
2013 55 $32,185 34% 73% 
2014 78 $46,606* 42% 45% 

*Projected sales based on 11 months data. 
 
In 2014, two of the vendors to ECM were actually farmer coops with multiple farmers as members. This 
data indicates that while farmer capacity to sell locally to individual customers appears to be increasing, 
more work needs to be done to increase the consumer market for local produce. While sales have been 
increasing every year, the number of volunteers has not, indicating that we need to conduct a well-
planned marketing campaign to individual consumers who are accustomed to cheap, outsourced food 
through large chains. The coop has requested the assistance of the County’s Economic Development 
Director for this purpose. 
 
The existence of the cooler assures that ECM will have the capacity to address demand, should this 
strategy cause a sudden increase in sales. 
 
Beneficiaries 
Beneficiaries included local vendors and farmers and local individual consumers of specialty crops. 
 
There has been a 90% increase in vendors (from 41 to 78) to ECM from 2012 to the present. Two of 
these vendors are farmer coops which aggregate crops from multiple farmers, so in fact, we have more 
than doubled the number of farmers/vendors from which we procure produce and other food items. 
 
There has been a 151% increase in purchases from those vendors since 2012, while there has been a 
3,681% increase in sales to local consumers. 



17 
 

Unfortunately, there has been a steady decrease in coop members as the requirements of membership 
have become more complex than paying a one-time $15 fee: most coop members are asked to support 
the ECM with a $25 annual fee and by volunteering labor at least four hours per month. 
 
The following table summarizes annual coop membership: 
Year Number of Members Percent Decrease from 

Previous Year 
2011 264 N/A 
2012 242 8% 
2013 197 19% 
2014 183* 7% 

 
Overall, the ECM has seen a 31% decrease in membership since 2011, probably reflecting: 1) increased 
request for commitment to the store by members; 2) some drop off because, while food is less 
expensive than similar coops in Santa Fe and Los Alamos, it is still more expensive than WalMart and 
Supersave; and 3) because ECM continues to rely on the same demographic to staff the store, the 
volunteer base is growing tired or aging and dropping off. 
 
This data clearly indicates a need to market the store to people who were not part of volunteer-run 
coops in the 1970s, and thus require much more effort and education to recruit. If the coop can recruit 
this new, younger demographic, it will provide an effective outlet for sales of local produce to local 
individual consumers. The ECM, at this time, is the only entity capable of developing and supplying the 
market for local food to individual consumers. 
 
Lessons Learned 
The most important lesson learned through this project is that, while market capacity is dependent on 
physical plant, it is not solely dependent on physical plant. While ECM has steadily expanded its hours 
and days of operation, it has lost some of the volunteer-base necessary to run the store. We continue to 
rely on an older, primarily Anglo demographic of individuals who are true believers in volunteer-run 
coops and local food to make the coop run. A significant amount of carefully planned and carefully 
targeted work will have to go into an education campaign about the benefits of local produce aimed at a 
demographic that has grown up dependent on chain stores such as WalMart for produce. 
 
The Rio Arriba Community Health Council will be informed of these findings, along with the Rio Arriba 
County Economic Development Director, and asked to assist to conduct the proposed education and 
marketing campaign on behalf of ECM. Developing a market for local food among individual consumers 
may be the single most impactful activity the health council can take to improve the health of Rio Arriba 
residents as it will both improve eating habits and improve Rio Arriba’s economy at the same time. 
 
Contact Person 
Lauren Reichelt, President 
(505) 753-3143 w; (505) 929-2589 m 
lmreichelt@rio-arriba.org 
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Additional Information 

 
Two children from Santa Clara Pueblo participating in a Run-Walk-Ride from Santa Clara to the proposed new site of ECM to 
draw attention to the benefits of eating locally grown food. 
 

 
An artist works on a mural painted by children at the site of the food cooler. The mural depicts local farmers at work and is 
funded by the Northern Rio Arriba Heritage District. It is one of three murals located at the future site of ECM.  
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A volunteer checks out a customer at ECM. 
 

 
An ECM Board member awaits a meeting at the store. 
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Two children prepare an ECM “Healthy Snack Night” meal for their parents at La Tierra Middle School. 
 

 
Children help prepare a meal using ECM produce for their parents at ECM Healthy Snack Night at La Tierra Middle School. The 
night is part of an effort to market local foods to individual consumers in Rio Arriba.  
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-1477 Project 6: Enhancing Hops Production in New Mexico, Final 
Report 
 
Project Summary 
Hops (Humulus lupulus L) are used to provide bitterness and aroma to beer. Ratios of α-to β-acids and 
of the various essential oils form important hops and ultimately craft beer quality indices. Demand for 
organically produced hops have received attention by regional craft brewers, home brewers, and 
medicinal herb companies. The trend fits into a larger interest in local food production models. Since 
2008, 13 commercial cultivars and several unreleased neomexicana crosses made by Todd Bates of 
Embudo, New Mexico, have been under horticultural trial at the NMSU Agricultural Science Center in 
Farmington. The later “New Mexico hops” could figure into a specialized niche market. This proposal 
seeks to further explore feasibility of growing and marketing hops in New Mexico. Main objectives are to 
1) expand cultivar evaluations at Farmington and establish a new replicated plot in Las Cruces or Los 
Lunas, 2) characterize hop cone chemistry of all entries, 3) undertake a more thorough 
economic/market analysis of producing hops in New Mexico, and conduct an intensive one- to two-day 
workshop on the opportunities and challenges of small-scale hop production in New Mexico. This 
proposal fits into the objectives of the NMDA Specialty Crop program of examining potentially new 
specialty crops. 
 
Background 
Hops (Humulus lupulus L), used to provide bittering and aroma to beer, are perennial bines reaching 
up to 18 to 20 feet in a single season. A trellis supports growth. The cones of the female plant are 
harvested and the bitterness comes from α-and β-acids, phenolic-like compounds. Essential oils provide 
the overall hop presence and hop aroma. Ratios of α-to β-acids and of the various essential oils form 
important hops quality indices. The characteristics of hops, like grapes, depend on the growing location. 
Market volatility in 2008-2009 fueled initial interest in locally grown hops. The Farmington hops trial was 
established in 2009 with support from NMDA ($5,000). Although hops cone prices have since stabilized, 
regional interest remains high. 
 
United States craft brewing realized $14.3 billion in retail sales in 2013 (20% growth in sales over 2012) 
(Brewers Association, 2014). The Pacific Northwest still dominates U.S. hop production and processing 
with Washington State (e.g. Yakima Valley), producing 79% of the hop crop followed by Oregon and 
Idaho. Total value of the U.S. hop crop among these three states was $249 million in 2013 (USDA, 2013). 
Hop strobiles are borne annually on 6 m (20 ft.) tall bines (twining stems) that originate from long-lived 
perennial rhizomes (underground stems). Hop bines require extensive trellising systems and labor 
intensive thinning and training management to increase bine vigor and hop cone yield. Hops are easily 
propagated asexually (to produce clones) by rhizomes which are used to multiply hop-yards of uniform 
growth, strobile harvest date, yield and chemistry. 
 
New Mexico and Regional Brewing and Hops Production 
With an interest in “buy local” campaigns supporting regional agriculture (e.g. New Mexico-Grown with 
Tradition® and Colorado Proud™). New Mexico and Colorado craft brewers may be interested in 
purchasing their hops from a local grower as evidenced from recent workshops conducted in 
Farmington NM and Durango, CO (Rodebaugh, 2013). Previous research at the NMSU-ASC Farmington 
indicates that some standard hop cultivars grow well in Northern NM, even possessing certain terroir 
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characteristics. For instance, in Farmington, NM, ‘Cascade’ attained 9.8% alpha acids and 6.1% beta-
acids, higher than values reported in the literature for the same cultivar (ten year range: 5.1 to 8.5 % 
alpha; ten year range 4.0 to 6.6% beta) when grown in the Pacific Northwest (Freshops, 2014; Lombard, 
 
Acharya, Thomas, & McCarver, 2014). Additionally, hop-yards of New Mexico native H. humulus var. 
neomexicanus are being viewed by some growers as a value added cultivar which could be branded to 
produce craft beer specific to the southwest region (Geiling, 2014; Merchant, 2013). There are about 40 
commercial breweries listed statewide on the New Mexico Brewers Guild webpage. Most are clustered 
in and around Albuquerque and Santa Fe. 
 
Justification for Research 
Barriers to small-scale commercial hops production in New Mexico include: 1) limited knowledge on 
cultivar adaptability across New Mexico growing conditions, 2) limited mechanization of key labor 
intensive processes such as picking, 3) limited direct marketing schemes for locally produced hops in the 
state, and 4) limited educational opportunities for New Mexico producers to gain more knowledge on 
the crop (NEED). 
 
Goals and Objectives 
This project originally attempted to: 

• Continue to evaluate the agronomic potential of cultivars with the greatest marketability under 
high elevation and calcareous soil conditions in Farmington. Replicate the trial to lower latitudes 
in Las Cruces or Los Lunas. Evaluate hops on a low trellis system. 

• Determine hop cone chemistry (resins and essential oils) under New Mexico environmental 
conditions. 

• Determine comprehensive economics on developing production and post-harvest systems for 
hops for multiple markets including commercial craft breweries, home brew supply, and 
medicinal use outlets (e.g. herbal extract companies). 

• Educate growers on opportunities and challenges to hops production. 
 
Project Approach 
Original Approach Evaluate agronomics and economics of hops (2012-2013): 

• An existing study is located at the NMSU ASC at Farmington (lat. 36° 41’ 0” N; long. 108° 18’ 36” 
W; elevation 5,640 ft.) and will be expanded to include ten additional cultivars.  New Mexico 
native hops and cultivars requested by regional craft brewers will receive priority in planting.   

• A scaled-down replicated trial was installed in Las Cruces at a private farm (Spring/Summer 
2013). 

• Analyze cost of production and processing and determine overall market opportunities and 
constraints experienced in New Mexico (Fall 2012-Summer 2013). 

• Conduct a field day to demonstrate production (Summer 2013; Farmington). 
• Conduct a one-day intensive workshop on hops production (Summer 2013, Farmington). 

Dr. Ron Godin (Colorado State University) will assist. Godin conducted a hops workshop in 
Grand Junction, CO, in February 2012 with about one hundred in attendance. A basic online tutorial 
(similar to one produced by the PI http://aces.nmsu.edu/southwestherbs/) will ensure sustainability of 
educational outreach after the grant has ended. 
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Expanded Approach: 
• Conduct brewer’s perception survey to identify market needs and constraints for locally 

produced hops.   
• Conduct virus testing of established research plots. 
• Expand workshops in partnership with Fort Lewis Colorado. 

 
Goals and Outcomes Achieved (by quarter) 
First Quarter 1 (November 2012-December 2012) 
Funds were released in November 2012. Gear up-included beginning to contact potential guest speakers 
for a July workshop, plan future research plot expansion, and hire a staff person to assist with proposed 
activities. 
 
Second Quarter 1 (Jan. 2013 – March 2013) 
During the reporting period we focused on soliciting guest speakers for the July 2013 workshop. We also 
ordered certified disease-free tissue culture grown plantlets from Summit Labs (Ft. Collins, CO). 
Although more expensive than traditional rhizomes used to plant-out new fields, reports indicating that 
rhizomes were increasingly being shipped infected with stunt-viruses dictated the need to acquire these 
certified disease-free plantlets. The shipping date for these plantlets was set for June 2013. 
 
Third Quarter 1 (April 2013 – June 2013) 
The reporting period saw field activities associated with care and evaluating older hop research plots. 
Research activities included evaluating plots for chlorosis (yellow of leaves) thought to be associated 
with iron nutrition and alkaline soils. Foliar analysis used a Minolta SPAD 502 meter to evaluate leaf 
color. Soil samples were also taken to evaluate soil fertility and chemistry. 
 
Workshop planning continued to escalate. Guest speakers were confirmed. Much effort was devoted to 
the handling of forms required by New Mexico State University for speaker remittance. The venue, 
Three Rivers Brewery banquet hall, was secured and logistics finalized. 
 
On June 20, 2013, a new research plot consisting of 9 certified disease-free cultivars was established. 
The plot was planted in four rows with nine cultivars replicated six times. Drip irrigation lines with 1 gal 
per hour emitters provided irrigation water. Plants were allowed to grow without trellising for 
establishment purposes. A similar study of smaller scope was planted in Las Cruces the following week 
to evaluate hop performance under southern New Mexico conditions. 
 
On June 27, 2013, the PI visited with Hop Union representatives in Yakima, WA. Greater than 90% of the 
hop production is in the Pacific Northwest, including Yakima, WA. The trip included field and postharvest 
tours and was very informative as it pertained to traditional hop growing and processing. The trip 
greatly helped to inform literature reviews of alternative marketing strategies and post-harvest 
approaches for non-traditional, small-scale production being conducted in other portions of the U.S 
(outside of the Pacific Northwest) such as Colorado, New England and North Carolina. 
 
Fourth Quarter 1 (July 2013- Sept. 2013) 
July 12-13, 2013 workshop entitled “WHAT’s HOP’N: A Symposium on hops (Humulus sp.) 
production and marketing in the Four Corners Region and New Mexico” was conducted. July 12 
consisted of all-day presentations on marketing and producing hops. Specifically: 1) understanding 
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brewer’s needs and realities (panel discussion by representatives from home-brew supply, small-scale 
and large-scale craft brewers), hops production and marketing in Colorado, the New England hops 
experience, New Mexico hops production research updates, economic forecast for hops production in 
New Mexico and Colorado, New Mexico Native hops production, small-scale hops production lessons. 
Ample time was built into the program to allow for networking. A member of the NMSU Agricultural 
Communications Department audiotaped all speaker presentations. 
 
About 40 participants attended. The workshop also received state-wide media coverage through 
television and newspaper print. The second day of the workshop consisted of a field-plot tour at the 
New Mexico State University Agricultural Science Center at Farmington. The time was spent covering 
hop cultivars and trellis construction and gave participants the opportunity to see actual field plots. 
More networking-time was allocated and the workshop officially wrapped up by noon. The Three Rivers 
Brewery banquet hall was fully equipped with audio visual equipment and leant well to the facilitation 
of questions and networking opportunities for hop growers and brewers alike. 
 
Field plot maintenance continued throughout the 2013 growing season. Older research plots were hand 
harvested beginning in mid-August. Harvesting began in earnest in mid-August. Two staff and about 8 
volunteers helped pick the initial flush of harvested plots. Lower yielding plots were hand harvested 
intermittently between mid-August and mid- September by a research technician. Sub-samples of higher 
performing cultivars were dried to about 25% moisture content and then shipped for hop cone chemical 
analysis (Alpha Analytics, Yakima, WA). 
 
A graduate student joined the research team to assist with literature research and economic data 
analysis in August, 2013. She also began to contact state-wide breweries and one small-scale producer 
for informal surveys on producer/brewer needs to help inform the conduct of a future elicitation survey 
to be conducted winter 2014. 
 
First Quarter 2 (Oct 2013- December 2013) 
We continued to conduct literature research, conduct statistical analysis on agronomic data generated 
during the 2013 growing season, build a trellis for 2013 planted hops, and interview craft brewers as 
part of an economic analysis and continued needs assessment. 
 
Literature research has involved assessing other U.S. regional approaches to hop production and 
utilization. Because most of the hops production is located in the Pacific Northwest under large-scale 
production methods, the models employed there do not apply to the more small-scale production 
nature of producing hops in New Mexico. Other regional models under evaluation that are more 
appropriate to New Mexico include the New England Hops Alliance, North Carolina model, Colorado 
model and nano-brewing model. These models are being compiled into a more comprehensive report to 
be submitted for peer review outlet (e.g. NMSU Research Report or journal article). 
 
Continued agronomic assessment of existing research plots and construction of a new research plot. 
We continued to assess research plots planted in 2008, 2009, and 2010 during the 2013 growing season 
which begins in late April and ends mid-October. These established plots are generating useful 
information that continue to inform this project and future projects. Data generated included chlorosis 
evaluations using a handheld SPAD meter to measure plant response to high pH (alkaline) soil. We also 
evaluated yield (fresh weight). Yields are generally trending downward due to the fact that older plots 
have been treated under low-input, “organic” conditions or the possibility that older plots, established 
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with rhizomes, may be inoculated with virus now commonly identified in hop rhizomes but received 
little attention until recently. The plot established in 2013 was done so using certified virus free tissue 
culture transplants. We began the process of trellis construction which involved purchasing steel pipe 
poles, wire, and irrigation supplies. 
 
We conducted a second interview of key influentials working in the New Mexico craft brewing industry 
on November 22, 2013 in Albuquerque, NM. These interviews will inform the development of a  
  
questionnaire that will be sent to the entire New Mexico craft brewing industry and known producers 
(mostly small-scale) to help guide our understanding of needs and interests related to hops. 
The NMSU Hops webpage (http://aces.nmsu.edu/hch/hopsresearch.html) was developed to preserve 
the July 12, 2013 workshop and field plot content for general public access. Analytics on number of 
website hits were not tested in 2013 because the site was not publically launched January 2014. 
 
Second Quarter 2 (Jan 2014 - March 2014) 
New Mexico Brewers Perceptions Survey 
We developed and pilot tested Brewers Perception survey based on interviews with key influential in 
November-Dec 2013. Specific objectives of this study were to: 
• Understand NM craft brewing industry (e.g. hop usage, barrels produced, varietal preference). 
• Understand brewers’ perceptions and interests of locally grown hops. 
• Understand expectations of NM brewers (e.g. hop price, consistency). 
• Define opportunities (if any) for local hops production in New Mexico. 
• Provide farmers informative data on NM Craft brewers’ demands and expectations. 
 
Additional Hops Workshops 
The PI presented “Brewers’ Realities” at the spring 2014 Hops Workshop hosted by Fort Lewis College 
(Durango, CO). The presentation focused on comparing large-scale conventional hop farming with small-
scale production and what craft brewers expect in terms of hop cone chemistry and purchase price. The 
presentation also gave an overview of the hop variety trial being conducted in Farmington. 
Approximately 40 persons attended the all-day event-mainly from southwest CO and northern NM. 
Attendees were made up of commercial craft-brewers, home brewers, hobby farmers, and small-scale 
producers. 
 
Hops Virus Testing 
With some momentum toward expanding hop cultivation, the question was raised as to whether 
rhizomes imported into northwest NM and southwest CO between 2009 and 2013 were virus-free. 
During the winter of 2014, hop rhizomes were collected from research plots in Farmington and 
Hesperus, CO and tested at the NMSU Plant Diagnostic Clinic for the presence of Apple mosaic virus 
(ApMV), American hop latent virus (AHLV), Strawberry latent ringspot virus (SLRSV), Tobacco necrosis 
virus (TNV) and Arabis mosaic virus (ArMV). In one study established in 2008 at the NMSU-ASC 
Farmington with non-certified virus free material, 50% of ‘Cascade’ entries tested positive for ApMV and 
17% were co-infected with ApMV and AHLV. Strawberry latent ringspot virus, Tobacco necrosis virus or 
Arabis mosaic virus were absent in tested rhizomes. Certified virus-free (planted in 2013) and H. 
humulus var. neomexicanus entries were virus-free of the five viruses we tested for. Establishing 
hopyards in New Mexico and Colorado with certified virus-free rhizomes or plantlets is critical to avoid 
the risk of reduced yields and viral transmission into unaffected hop plantings. Plots infected were culled 
out during the summer 2014. 
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Third Quarter 2 (April 2014 - June 2014) 
New Mexico Brewers Perceptions Survey 
We launched the Brewers Perception survey via Survey Console (an online service). The survey was sent 
out to all commercial craft brewers listed in the New Mexico Brewers Guild. Key components of the 
survey were: 
• Production and hop usage information to identify market trends and how New Mexico’s craft 

brewing industry compares to the national craft-brewing industry. Respondents were divided into 
categories based on total number of barrels produced per year in order to find market trends. 
Distribution information was also gathered to identify trends between production and distribution 
method. 

• Hop cultivar usage, amounts, and desired cultivars: the survey gathered hop cultivars currently used, 
with corresponding volume and desired cultivars among respondents. The data could direct growers 
into choosing cultivars popular and desired among brewers, as well as, provide an idea of how many 
kilograms per year brewers are using of each cultivar. The survey indicated the top five hop cultivars 
currently used by NMBG respondents and most desired hop cultivars. We compared said top five 
cultivars with the top performing hop cultivars grown at New Mexico State University Agricultural 
Science Center at Farmington. The usage data was also compared to national cultivar trends. 

• Hop source, hop form, and equipment design: the survey gathered source information to 
understand where respondents obtain their hop supply. Since hop production is centralized in the 
Pacific Northwest, it’s fair to assume the brokers are located in the same region. The survey also 
gathered the form of hops respondents use: wet/fresh, whole/(dried) baled, and/or pellets. 
Depending on what form of hops is being used relates to a respondent’s equipment design. For local 
hop producers, pelletizing is expensive, thus the survey asked if respondents were willing to modify 
their equipment to brew with non-pellet forms. 

• Price points and long-term contracts: The survey gathered information pertaining to price points in 
which brewers would expect from a local NM hop producer. Criterion for the price points was 
adopted from an unpublished jalapeno pepper consumption survey provided by a team member of 
this study. Respondents were asked to choose the following: would not buy, would purchase at a 
10% premium, would purchase at a 5% premium, would purchase the same price as conventional, 
would purchase at a 5% discount, and would purchase at a 10% discount. This information could 
help growers calculate a profit margin to determine their own feasibility of hops production. 

• Perceptions and interests: The survey asked perception- type questions to indicate themes among 
respondents in regards to collaboration between local growers and brewers. Local hops production 
cannot be sustainable without the support of a market. Growers need to understand the market and 
its needs/desires before investing in a costly operation like hops production. 
Additionally, the survey asked local perception-type questions to validate a need for continual 
research on the cultivation of hops as a specialty crop in New Mexico. 

• The final question of the survey instrument asked respondents if any other food commodity groups 
are used to enhance their beer, and if so, to list the items. Growers interested in 
polyculture farms could incorporate other crops used in beer to expand their operations and 
increase their profit. 

 
We received New Mexico State University (NMSU) IRB approval June 2, 2014 and IRB modification 
requests were submitted on June 6, 2014 and on June 11, 2014 after participants alerted the survey 
team of mistakes. 
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Preliminary results indicate: 
• Most New Mexico brewers contract with large hop suppliers in PNW (e.g. Hop Union), but are 

somewhat interested in test-brewing with hops grown in New Mexico as long as the price 
remains the same. 

• ‘Cascade’ is one of the most commonly used and desired hop cultivars by New Mexico brewers. 
‘Cascade’ produces acceptable cone chemistry and yield in New Mexico. 

• H. lupulus var. neomexicanus may have a potential niche market for New Mexico branded 
beer. 

• Appropriately scaled picking, drying, and processing equipment is lacking in New Mexico and 
needs further investigation. 

Full results will be peer review published during the winter 2015. 
 
NMSU-ASC Farmington Hops Trellis Retrofit and Equipment Fabrication 
Because hops grow up to 20 ft. in height and the original trellis was established at about 12 ft., we 
retrofitted the experimental plot trellis to correspond with standard trellis height. Retrofitting involved 
welding additional pole lengths onto existing trellising and adding additional cabling for support. A 
mobile scaffolding trailer was also fabricated in order to perform training and harvesting operations on 
the expanded trellis (Figure 1). 

 
Figure 1. NMSU-ASC Farmington experimental hopyard trellis retrofit and equipment 
fabrication Spring/Summer 2014. 
 
Fourth Quarter 2 (July 2014- September 2014) 
Plot harvesting and hop cone chemistry 
Plots were harvested beginning mid-August and ending about mid-September. Yield data will be 
analyzed during the winter 2014-2015. Hop cone chemistry was undertaken at Alpha Analytics (Yakima, 
WA). Results (Table 1) of selected cultivars indicate varied alpha (bittering) and aroma profile with good 
storability (having been previously dried to about 25% moisture content and vacuum sealed before 
being shipped for analysis). 
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Table 1. Select cultivar hop cone chemistry. 
 

 
Sample ID 

 
% Alpha-acids 

 
% Beta-acids 

 
HSI 

oil 
%v/w 

M107* 3.1 5.1 0.263 0.52 
R1107* 1.6 5.3 0.244 0.47 
Nugget 13.8 4.1 0.245 1.22 
CTZ 13.7 4.8 0.231 0.55 
Teamaker -0.1 11.8 0.179 0.35 
Vangard 4.1 5.4 0.226 0.17 

 
 

Chinook 12.4 3.5 0.236 0.73 
Centennial 7.4 2.9 0.253 0.65 
Crystal 4.9 5.6 0.215 0.66 
Cascade 7.3 5.7 0.217 0.4 
Willamette 3.7 2.3 0.271 0.32 

*H. lupulus var. neomexicanus 
 
First Quarter 3 (Oct 2014- December 2014) 
Efforts are focused at finalizing data analysis and publishing results of the Brewers Perception survey. 
 
Beneficiaries 
Craft brewers in New Mexico and Southwest Colorado who have helped supply information about their 
needs and interests in purchasing locally produced hops. The 30+ commercial breweries in New Mexico 
will benefit from the research results as it pertains to hop cultivar cone chemistry and market channel 
realities. 
 
Producers: We retrofitted our research trellis to reflect commercial hop growing realities (need for taller 
trellis). We introduced certified virus-free rhizomes and tested older plots for virus infection to raise 
awareness about the detriments of infected hop-yards. We conducted a series of field days and 
workshops (many unfunded) to increase awareness of hop production realities and opportunities. We 
continued to evaluate new varieties including H. lupulus neomexicanus. The chemical profiles of these 
cultivars will aid growers and brewers in hop selections for brewery needs. Craft brewers survey results 
will aid growers in determining market needs of artisanal beer production systems. 
 
Lessons Learned 
Due to the seasonality of the growing season (May-October), agronomic evaluations were not 
undertaken until the summer of 2013. A new research plot was not planted until late June 2013 until 
after the arrival of disease-free hop tissue cultured plantlets. Most of the data analysis was therefore 
delayed until fall/winter 2013. Due to these delays, we requested a one-year no-cost extension which 
was granted. 
 
The smaller hop trial located in Las Cruces failed, we speculate, because of the extreme heat and lack of 
oversight by the grower we contracted to work with. Future studies in Las Cruces should be located on 
one of the NMSU experimental farms and additional funding needs requested to support a technician in 
southern NM. The PI acknowledged that the funding for this project simply could not support this 
reality. 
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After a visit to the Yakima WA area during the summer of 2013, the PI realized the extent and scope of 
the Pacific Northwest crop. The PI acknowledges that additional funding should support the 
development and importation of small-scale equipment appropriate for growers outside of large-scale 
growing operations located in the Pacific Northwest should hops production interest increase in NM. 
This barrier alone should be a priority for future work. 
 
While the Brewers Survey (once published) will offer insight into marketing needs of craft brewers in 
New Mexico, the economic analysis (a goal not achieved) is lagging. We need to double our efforts and 
combine the marketing data with economic data in 2015. A graduate student would be helpful for this 
task. 
We exceeded our expectations on workshops (at least three workshops and two field days). Much of 
this was not funded by this grant but had shared objectives. 
 
We retrofitted our trellis and fabricated scaffolding (partially funded) in an effort to move toward better 
managing our experimental hop-yard. 
 
We continue to work with partners to expand research activities. Future needs are primarily marketing 
and small-scale equipment. Future research efforts will expand into malted barley in order to take a 
more comprehensive view of craft brewing needs in NM. 
 
We thank the NMDA and USDA for generously funding this program and assisting us with questions 
along the way. 
 
Contact Information 
Kevin A. Lombard 
505-960-7757 
klombard@nmsu.edu 
 
Additional Information 
Published Articles, Abstracts and Articles Appearing in Popular Press: 
Lombard, Kevin A., Beth LaShell, Franklin J. Thomas, Jason French and, and Todd Bates. 2014. Hops virus 
testing: Significance and implications for establishing hop production in New Mexico and Southwest 
Colorado. NMSU Cooperative Extension Service, College of Agricultural, Consumer and Environmental 
Sciences (In Press). 
 
Lombard, K.A., K. McCarver, F.J. Thomas, R. Acharya, T. Bates. 2014. What’s Hop’pening in Northwest New 
Mexico? Hops (Humulus lupulus) trials summary 2009 to 2014. American Society for Horticultural Sciences. 
July 28-30, 2014. Orlando, FL. HortScience 49(9):S318-319 (Abstr.). 
 
Rodebaugh, Dale. 2013. Braving the cold to learn more about what makes hops tick. Oct. 12, 2013. Durango 
Herald. Url: http://www.durangoherald.com/article/20131012/NEWS01/131019821/-/News01/Braving-
thecold-to-learn-more-about-what-makes-hops-tick 
 
McElroy, Ashley. 2013. Farmington farmers experimenting with growing hops. July 13, 2013. Featuring work 
with hops and hops workshop hosted in Farmington, NM. KOB Eyewitness News 4 hops. 
Url:http://www.kob.com/article/stories/s3096438.shtml 
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Rodebaugh, Dale. 2013. Time to hop to it? July 11, 2013. Durango Herald. 
 
Moorman, Jane. 2013. NMSU to host alternative crop workshop. The Deming Headlight and other 
newspapers. June 6, 2013. Url: http://www.demingheadlight.com/ci_23406636/nmsu-host-alternative-
cropworkshop?source=most_viewed. Featuring hops and an upcoming workshop hosted July 12 and 13 in 
Farmington, NM. 
 
In Preparation: 
Winter 2014-2015: Finalize a comprehensive study report to be submitted winter 2015 to peer reviewed 
NMSU Research/Cooperative Extension report and/or journal article. This will include an economic and 
marketing analysis through survey of the craft brewing industry of New Mexico, field plot data, and literature 
review. 
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-1477 Project 7: Fresh Market Green Chile Market Development and 
Promotion, Final Report 
 
Project Summary 
The initial purpose for this project was to increase market share of New Mexico Green Chile and 
ultimately create a new demand for consumers seeking new tastes and culinary applications. The 
incorporation of new and different marketing strategies was critical in capturing new markets. The 
project was a continuation of the 2012 SCBG New Mexico Green Chile Promotion project. It was also an 
extension of continued market development into targeted markets and expansion directed at gourmet 
food purveyors.   
 

Project Approach 
Technical assistance and educational seminars were provided in efforts to maximize targeted markets 
effectively. Chile Boot Camp 101 provided retailers historical data, common misconceptions of green 
chile, event planning, roasting and preparation strategies, cross merchandising, promotional materials, 
and education outreach for consumers. Proper training and education of store personnel conducting 
demonstrations was an integral component in establishing a one-on-one connection with the consumer. 
A total of 11 Chile Boot Camp 101 trainings were performed. These events occurred in: 

• Seattle, WA 
• Las Vegas, NV 
• Atlanta, GA 
• Los Angeles, CA 
• San Antonio, TX  
• Newark, NJ 
• Pittsburg, PA 
• Columbus, OH 
• Houston, TX 
• Dallas, TX 
• Des Moines, IA 

 
The promotions were conducted at Kroger, Smith’s, Fareway, Wakefern, Fresh Market, Whole Foods 
Grocer, and Frieda’s distribution. These chain stores represented at least 90 stores. Alumni Events were 
performed in: 

• Annapolis, MD 
• Alexandria, VA 
• San Francisco, CA 
• San Diego, CA  
• Phoenix, AZ 
• Atlanta, GA 

 
In addition, one restaurant/alumni event was performed in Austin, TX. Education outreach was also 
expanded in the form of our “Get your Fix” DVD’s which provided consumers with chile roasting 
instructions and green chile recipes.  NMDA also provided support to NM shippers with point of 
purchase materials that included “Get Your Fix” caps. These caps were worn by store personnel during 
the chile season.  



32 
 

Goals and Outcomes Achieved 
The Green Chile promotion had a desired impact on industry. With an increase in market expansion and 
an increase in the number of stores, processors and producers were positively impacted. Even though 
the target of gourmet restaurants was not met, the one event that occurred in Austin, TX was deemed 
very successful.  
 
The nine new regional markets created was well beyond the target mark of four. Ultimately over 90 
stores throughout various regions invested and participated in the New Mexico Green Chile Promotions 
surpassing our target of 24 stores. Through marketing strategies taught by NMDA via Chile Boot Camp 
101, the new markets will ultimately increase demand and future sales for seasons to come.  
 
The establishment of Alumni events proved to be very successful. The six alumni events surpassed the 
target mark of three and continues to be a high demand event. The alumni event allows ex-New 
Mexicans the opportunity to feel at home and purchase chile. Reuniting with former classmates and 
roasting chile makes for a popular event that attracts not only former New Mexicans but new interested 
buyers. These popular events are greatly appreciated by alumni and prospective customers throughout 
the United States.  
 

Beneficiaries 
The rise of new markets and higher demand has resulted in a substantial growth of annual retail sales, 
positively impacting the chile producer, processor, and retailer.  
 
These events have created a win/win situation where New Mexico alumni offices can provide their 
membership with sources for New Mexico green chile and the participating stores benefit from not only 
the immediate sales, but the opportunity to gain the ex-pats as regular customers as well.    
 

Lessons Learned 
The project had positive results. As expected, the green chile is a gourmet product that grows business. 
As a result of our boot camp trainings, committed retail stores took advantage of the opportunity and 
increased storewide profits tremendously.  
 
The primary lead for the project retired in 2014 resulting in a few constraints that led to a couple of 
cancellations. Several trainings and promotions that had been scheduled due to short notice and 
personnel resources, were cancelled and rescheduled for 2015.  
 
NMDA staff regrouped and added a new marketing specialist to become the new lead for this project.  
 

Contact 
Juan Sanchez 
575-646-4929 
jsanchez@nmda.nmsu.edu  

  

mailto:jsanchez@nmda.nmsu.edu
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-1477 Project 8: Landrace Chiles: Protecting and Maintaining Part of 
New Mexico’s Heritage, Final Report 
 
Project Summary 
This project was developed to support the production of NM landrace chiles (Capsicum annuum). These 
uniquely New Mexican specialty crops were developed through many generations of selection by 
farming families in northern New Mexico and are recognized by consumers for their excellent quality. 
While these varieties are genetically distinct from commercial chile cultivars, there is evidence that 
cross-pollination has occurred between the landrace chiles and commercial cultivars, potentially 
threatening the distinction of these varieties. This project provided training and materials needed for 
growers to maintain and improve the genetic purity of their chile lines and produce high quality seed. In 
additional, data was generated to categorizing and describe the different chile landraces. This 
information will be compiled in an Extension bulletin that will be available for use by growers in 
publicizing and selling their chile products. 
 
Project Approach 
A training curriculum was developed on basic chile breeding and seed production. 
This information was presented at three workshops in three different counties selected because 
landrace chile cultivars are grown in these areas. The project was carried out through a partnership with 
the Extension Agents in the targeted counties including: Tony Valdez, Taos County; Patrick Torres; Santa 
Fe County; and Newt McCarty, Valencia County. Each county Agent provided a meeting space to hold 
the training, as well as publicizing the events to the targeted clientele in their counties. The Taos 
Workshop was presented on May 21, 2013 from 6-8pm at the Taos County Extension office, 202 
Chamisa Rd, Taos, NM; the Santa Fe Workshop was presented on May 23, 2013 from 6-8pm at the Santa 
Fe County Extension office, 3229 Rodeo Rd, Santa Fe, NM; and the Los Lunas Workshop was presented 
on August 28, 2013 from 6-8pm at the Valencia County Extension office, 1036 Miller Rd. 
 
In addition, personnel from the New Mexico State University Los Lunas Agricultural Science Research 
Center assisted with the project by hosting the NM Landrace Chile Field Demonstration and the 
replicated field trails. The Landrace Chile Field Day was conducted on August 29, 2013. Participants in 
the three trainings, as well as the general public, were invited to attend this event. Participants were 
shown the different aspects of the different landrace chile varieties, as well as instances were genetic 
non-uniformity was apparent. Participants were also encouraged to sample and comment on fruit from 
the different entries. 
 
The replicated trials conducted under this project consisted of a randomized complete block design with 
three replications of the following NM Landrace Chiles: Alcalde, Casados Native, Chimayo, Cochiti 
Pueblo, Econdida, Isleta Pueblo, Jarales, Jemez Pueblo, Puerta de Luna, San Felipe Pueblo (2 lines), San 
Juan Pueblo ‘Tsile’, Santo Domingo Pueblo, Velarde, and Zia Pueblo. 
 
Seed was planted in the greenhouse, and then transplanted to the field at the Los Lunas Ag. Sci. 
Research Center on May 9, 2013. The two key quality parameters of red chile, heat and extractable 
pigment, were analyzed. Heat level (SHU) was tested by high-performance liquid chromatography 
(HPLC), and extractable pigment (ASTA) through the American Spice Trade Association’s method 20.1. 
Fruit size and pericarp thickness were also measured. This data was combined with information 
obtained from yield trials performed in 2011 and 2012 to add fresh and dried weight yield compared to 
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the commercial chile cultivars ‘NuMex Big Jim’, ‘NuMex 6-4’ and ‘NuMex Sandia’. Although analytical 
analysis of flavor was out of the scope of this project, participants (18 attendees- many individuals who 
had expressed an interest in attending did not, likely in large part because of the distance to Los Lunas) 
of the field day were encouraged to sample the different chile lines and provide feedback. Not 
surprisingly, the flavor of the landrace chiles was generally preferred to that of the commercial cultivars. 
 
Goals and Outcomes Achieved 
The three workshops were completed with approximately 12-15 participants at each session. 
Participants in the workshops had an increase in knowledge from a pre-test score of 53.9% to a post-test 
score of 74.0%. 
 
Plant and fruit characteristic data was collected from the 2013 landrace variety trial, although laboratory 
results are still in process. Information obtained is currently being compiled into a 
Cooperative Extension Bulletin. Once completed, this information will be provided to targeted counties 
to aid in consumer awareness of the landrace chiles. Long term impacts, including production of 
genetically uniform, high quality landrace chile seed and greater awareness of these cultivars by 
consumers is anticipated, but would need to be assessed in future seasons. 
 
Recommendations to growers include: The NM landrace chiles tend to be higher in pungency than the 
commercial chile cultivars analyzed, with the exception on ‘NuMex Sandia’. While high pungency is not 
necessarily bad, the landraces were also much more variable in their pungency compared to the 
commercial cultivars. The trait may not be acceptable to customer; most would like to know whether 
they are purchasing a mild, medium or hot product. Several of the landrace chile varieties also 
expressed noticeable fruit phonotypic variation. Another important finding involved the harvested yield. 
Conventional wisdom in NM dictates that the landrace chiles have a much lower yield than the 
commercial varieties. While this was true of fresh weight, several of the landraces provided dry weight 
yield equivalent to the commercial cultivars. For red chile production, dry weight yield is the critical 
parameter for crop profitability. 
 
The landrace chiles have great potential to increase in value as a specialty crop for northern New 
Mexican growers. They represent a unique product that already enjoys a reputation for great taste. 
However, additional efforts must be employed to work with the germplasm to achieve more consistent 
heat level, profitable dry yield, and fruit consistency without sacrificing flavor. By improving the genetic 
purity of the seed, particularly if accompanied by a marketing project, commercial demand could be 
expected to increase. The landrace chiles could provide increased income to growers in northern NM. 
 
Beneficiaries 
The participants in the training workshop showed an increase in knowledge regarding protocols for 
uniform seed production of landrace chile cultivars, as well as basic information on saving seeds from 
other vegetable crops. However, the long-term beneficiaries will include consumers and enthusiasts of 
landrace chile, and ultimately, the families and communities who produce and protect the landrace 
chiles. 
 
Lessons Learned 
We anticipated that it would be challenging to get a large number of target participants to the trainings. 



35 
 

This goal was greatly bolstered through the collaboration with the county Agents. We met our target 
minimum of 10 participants at each training, however we know that many individuals who grow and 
save seed from landrace chile cultivars were not able or interested in attending. A key benefit of this 
program was to initiate and increase understanding in landrace chile seed protection efforts. The 
program raised awareness that genetic mixing has been a problem, as well as the great diversity in 
landrace chile cultivars available. 
 
Originally we had planned to grow our landrace chile cultivar variety trial at a participating grower’s 
field. We found that due to economic circumstances and lack of water availability, the grower could not 
produce chile in 2013. We relocated the variety trial to the Los Lunas Agriculture Science Center, 
however the issue points to the dire straits of the long-time farming families in northern New Mexico. 
Crops that have been grown for hundreds of years, and that are unique to communities and families are 
in imminent danger of being lost as families cease growing crops. 
 
Finally, it became clear from interactions during the workshops and field day that much more work in 
seed saving education needs to be done. Participants wished to learn more, and expressed a desire in 
expanded efforts in seed saving as part of the growing trend of locally grown, quality produce. Two 
counties in particular have indicated interest in beginning ‘seed libraries’, where growers can procure 
seed, but then also contribute part of their seed harvest back to the library. While the overall concept of 
a seed library is worthy, if seed is collected from plants in which purity is not enforced, the material in 
the seed library may soon become worthless. Protocols from vegetable to vegetable type vary greatly; 
more in-depth training is needed for landrace chiles but also other vegetables. 
 
Contact Person 
Dr. Stephanie Walker, Phone: (575) 646-4398, Email: swalker@nmsu.edu 
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Expo, Las Vegas, NV. 
2015.

-1477 Project 1: Promoting New Mexico Processors and Growers of Specialty Crops to the Food and 
Beverage Industry

Chef Taste 
Challenge, New 
Orleans, 
Louisiana. 2015.



Hatch green chile
display in Arlington, 
VA. August, 2015.

Dennis Hogan with 
celebrity guest chef 
Graham Elliot at the 
Shamrock Food 
Service VIP event. 
2014, Albuquerque, 
NM.



Shamrock Food 
Service Event 
promoting New 
Mexico Wines. 
Summer 2015, 
Albuquerque, 
NM.
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Green chile display at a 
Giant Eagle Store. Summer 
2015

-1477 Project 7: Fresh Market Green Chile Market Development and Promotion

Instagram post by Frieda’s 
Produce promoting the Get 
Your Fix program and Hatch 
Green Chile. Summer 2015



Chile roasting lessons 
in Cleveland. Summer 
2015 

Chile roaster 
mechanics in 
Pittsburg. Summer 
2015



Chile roasting in Cleveland and Pittsburg. 
Summer 2015
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