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Project Background: In 2008, Eli Rogosa, Heritage Grain Conservancy and a regional team 
were funded by NESARE to increase organic wheat production in the Northeast. A site was 
established at the Maine Organic Farming and Gardening Association in Maine, with 
cooperating sites in New York state through NOFA-NY. In 2009, Rogosa and UMass established 
a partnership to base the Northeast Organic Wheat program at UMass Agronomy Farm in 
Deerfield, MA. Cooperating sites were established at the SIT Farm in Brattleboro, VT, and the 
Colrain Seed Farm. Additional support from the Massachusetts Society for Promoting 
Agriculture has enabled our project to further adapt world landrace grains to local conditions 
and artisan markets.

Project Goals

Goal 1.  Locally-Adapted Wheat - Trial and adapt superior world wheats to local organic conditions 
and to increase resilience to climate change, for use in high quality, artisan products.

Goal 2. Community of Wheat Growers and Bakers - Involve local growers, through conferences, 

field days, workshops and networking, in sharing of knowledge, skills and seed to reinvigorate a local 

culture of grain production, and to integrate small grains on local diversified farms, 

Goal 3. Grain Terroir - Develop and market new local high quality grain products with a local-brand 

organic wheat.

Goal 1.  Locally Adapted Wheat - 
Trial and adapt superior world wheats to Massachusetts local organic conditions and 

increase resilience to climate change, for use in high quality, artisan products. 

‘Current research confirms that wheat yields in organic farming systems will not be optimized 
until varieties are bred for and selected in organic systems’.  Dr. S. Jones, WSU, 2005

 

Wheat is not native to New England, nor to North America. Currently the only wheat varieties 
available in New England are modern wheats bred for yield in conventional systems for 
uniformity and dependence on agrochemicals, in weather and soil conditions vastly different 
than New England.1 New England organic grains production has tended to be lower yielding 
than conventional  systems, due in part to use of varieties bred for Midwestern or Canadian 
conventional farms.  Nutrition and flavor are neglected. Modern uniform wheat lacks the 
genetic diversity to adapt to local conditions, such as higher rainfall and to 
unprecedented climate change weather extremes, thus are more susceptibility to  biotic 
and abiotic pressures and disease2.  Wheats for New England’s organic farms need greater 



height to better compete with weeds, effective nutrient scavenging capacity in organic soils, and 
delicious complex flavor and quality traits for artisan breads. The wheat biodiversity native to 
Europe does not exist on the farms of New England today. 

Our strategy to increase local grain production combines three dynamics aspects:

1. Ecological Soil Fertility and Nutrient Cycling: Integrate wheat in a three year organic 
rotation to enhance organic fertility with cover cropping, manure, compost and mineral inputs 
in reduced tillage three-year rotations, and inter-cropping with cover crops to decrease weed 
pressure and build soil.

2. Selecting Seed in Whole Farm Systems: Adapting superior European wheat varieties that 
evolved in organic soils in climates and soils similar to New England, and using variable 
landrace populations, genepools and mixtures to better suited to organic soil systems nutrient 
uptake, and for buffering capacity to climate change weather extremes. Enhancing Climate 
Resilience with wider spacing to stimulate stronger root development  for more robust plants.  

3. Community Seed and Market Systems: Fostering a culture of cooperation among growers by 
hosting farmer circles to share knowledge, skills and seed.  Developing a local brand identify 
and local market partnerships. Piloting new products, artisan breads, beer, noodles, grain 
beverages, and community baking events and grain festivals.

This may help our local organic farms better realize their potential as a high-yielding ecological 
alternative to chemical dependent agriculture1.

Background: What is a landrace? Genetic diversity is the raw material for local 
adaptability.  Landrace grains evolved over millennia of natural and farmer selection to be well 
adapted to local conditions and carry wider genetic diversity.   Landrace populations represent 
the genetic variability and diversity range found in their centers of origin. Landrace genepools 
evolve survival mechanisms to produce stable yields in traditional fields, with broad genetic 
diversity and buffering capacity. Extensive tillering and large biomass enable wheat landraces to 

1 Evidence of varietal adaptation to organic farming systems Kevin M. Murphy a, Kimberly G. Campbell b, Steven R. 
Lyon a, Stephen S. Jones a Dept of Crop and Soil Sciences, Washington State University, 201 Johnson Hall, Pullman, 
WA 99164-6420, b 379 Johnson Hall, USDA–ARS, Pullman, WA 99164-6420,  



compete with weeds. Vigorous roots enable landrace wheats to draw moisture and scavenge 
nutrients in the natural fertility of low-input fields. Landrace grains are the living embodiment 
of a plant population's evolutionary and adaptive history, an ark of diversity born over 
generations into our hands. They are the expression of species interaction of the plant in its 
environment and the human culture that shapes it.3  

Potential to Increase Quality and Yield through On-Farm Selection and ‘New Landrace 
Genepools’: Increasing genetic diversity through the generation of multi-line genepools, 
mixtures and landrace populations, in combination with introducing characteristics from 
modern wheat as appropriate, may be an effective strategy to increase yield in organic fields. 
Stable yields under weather extremes may favor landraces over modern pedigree varieties. 
Genetically diverse populations allow for adaptation through self-regulating, evolutionary 
systems that echo natural interactions that evolved landrace wheats, providing adaptable traits. 

Field Trial Workplan Summary:

Year 1: 08-09 Agronomic screening and crossing the best adapted landraces together to 
create new varieties with enhanced adaptability to ecologically-managed, organic systems. 
Build network with farmers for on-farm trials and climate resilient methods.
Year 2: 09-10  Continue selection, multiplication, screening and crossing in multiple sites. 
Expand network. Conduct grain conference and community festival.
Year 3: 10-11 Refine selection, multiplication, screening. Disseminate genepools. Record 
yield data on ‘field run’ samples, continue selecting.  Foster local market partnerships with 
Mass-brand identified products. 

Year 1 - 2008 - 2009 - Agronomic Screening, Crossing Elite Landraces to Create New Landraces
The seedbeds at the UMass location was prepared using conventional tillage methods.  In year 1 
trial plots were hands seeded. Year 2 hand-seeded or with a Clean Seeder.  Year 3 all plots were 
hand-seeded. Clover was seeded year 2 and 3. Elite grains were harvested by hand. The 
remaining field run was harvested with a sickle-bar mower or hand-held serrated sickle. 

In 2008, 96 landrace winter wheats2  were planted in the second week of September in three 
randomized replicated plots 3’ x 4’ or according to availability of seed. AC Maxine, a modern 

2 See Appendix for list.



commercial variety that is widely grown in New England, was used as a control. Each seed was 
planted 12” apart. The paths were under-sowed with red clover to suppress weeds. Plots were 
not sowed with clover to evaluate the wheats’ alleopathic root exudate-capacity to suppress 
weeds. In the previous year the field was sown in rye and cover crops that were tilled in one 
month prior to planting. The field were fertilized with composted manure from Martin’s 
Compost, Greenfield, MA at the rate of 10 tons per acre. A summer field day was conducted that 
hosted 65 farmers.   

The 96 diverse landrace wheats were  procured from European researchers, peasant 
farmers, genebanks and European wheat breeders, based on the research of Nikolai Vavilov3, 
and cooperation with EU wheat breeders <cost860.dk>. Varieties with proven success in Europe 
and in 1800s New England4  were planted at UMass.  Diversity is at two levels: diversity 
between the different wheats based on their vastly different history and sources; and 
diversity within each variety based on past selection by traditional farmers.   See appendix 
for yield details.

            
       !    Year 1 Spring 2009: UMass Agronomic Screening and Selection in 3’ x 4’ Plots

Populations were evaluated for disease (fusarium, bunt, leaf/stem rust), weed suppressive 
capacity, architecture (thick stem, no lodging, height/weed competition), color (indicator of 
N-utilization efficiency), whole plant robustness, tolerance to drought/heavy rains, dates of 
maturity and yield (number of tillers x seeds per head) and 1000 kernel weight (density). We 

3 Scientific Wheat Breeding, Nikolai Vavilov, 1939, Chronica Botanica, Waltham, MA, 1956

4 Bread-Making Quality of Wheat: A Century of Breeding in Europe, Bob Belderok, Hans Mesdag, 
Dingena A. Donner 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Bob%20Belderok
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Bob%20Belderok
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Hans%20Mesdag
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Hans%20Mesdag
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Dingena%20A.%20Donner
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Dingena%20A.%20Donner


eliminated over half of the populations, and rogued out about 60% the plants with less desirable 
traits from the populations with the highest overall scores. We selected for agronomic traits of 
sturdy architecture under the heavy rains, resistance to fusarium, the greatest disease 
pressure to wheats in Massachusetts, and overall whole plant robustness, ie: thick stalks, 
deep green color as an indicator of good N-uptake efficiency, fat seedheads and extensive 
root systems. The same varieties were also planted at the Colrain Seed Farm in the foothills 
of the Berkshires. that had temperatures averaging 10 degrees lower than the UMass site. 

Chewing Test: In the first year we did not have the one pound required for laboratory test 
of protein and falling number that measures good gluten for breadmaking, so I used a chew 
test for a subjective evaluation of which plants had stronger gluten as a guide for which 
plants to save seed. I chewed a few grains until it made a gum, and felt which had more 
adhesion. This was how the reknowned Marquis wheat was bred by Charles Saunders.

Breeding Projects:
1. Bezbanatstaja:   x Banatka x Bezostaja. Russian Mironstaja has fat seed, tall stalks and 

excellent winter hardiness. Banatka is reknowed for baking quality. Bezostaja has sturdy 
stalks and fat seed.  Progeny are being selected for high yield, rich flavor and baking quality.  

 

2. Rogosa: Banatka x Bezostaja. Banatka was high yielding in wet 2009 and the dry 2010   
summer, but tends to lodge (fall over) in higher fertility  fields. Bezostaja has a sturdy erect 
stalk. The progeny of Banatka x Bez are being selected for high yield with sturdier stalks.

3. Einka: Delicious einkorn (T. monococcum) x dika (T. carthlicum) which exhibits higher 
resistance to fusarium head blight than modern wheats. Fusarium is a serious mildew-type 
disease that is a critical pressure to New England growers5.                                                       

     
Instructions on how to hand-pollinate wheat are posted on: http://growseed.org/pollinating-wheat.pdf

5 Current Knowledge on the Genetics of Fusarium Head Blight Resistance in Wheat - Implications for 
Resistance Breeding. Hermann Buerstmayr, Barbara Steiner, Marc Lemmens. BOKU-University of Natural 
Resources and Life Sciences Vienna, Department IFA-Tulln, Institute for Biotechnology in Plant 
Production, Konrad Lorenz Str. 20, A-.3430 Tulln, Austria

http://growseed.org/pollinating-wheat.pdf
http://growseed.org/pollinating-wheat.pdf


! ! Short, sturdy Zyta, with the broadest leaves, is the first to emerge in spring.

Year 2 2009 - 2010:  Selection and Multiplication        
In September 2009, the 15 most robust, high yielding populations from year 1 were planted in 
replicated, randomized strips 100’ x 4’ at three sites (UMass, Colrain Seed Farm, SIT Farm, 
Brattleboro, VT). The field was fertilized based on soil tests, with an application of cow manure 
following cover crops. Compaction at the plow layer was reduced by using a zone builder in 
multiple directions, deep vertical tillage which improved drainage. Red clover was spun-seeded 
in early spring and germinated well. We selected intensively, saving seeds from the elite 30% of 
plants with the least disease,  with the highest number of tillers with fat seedheads. Selection 
criteria were consistent across the populations; replicates were pooled after selection. Yield data 
is recorded for the elite selections in the appendix in chart 2010.

The fertility and soil organic matter (OM) in each site differed. Colrain had the highest OM. 
UMass and SIT had lower OM. UMass had the highest N. The modern wheat AC Maxine 
yielded highest at UMass. In the lowest fertility site, SIT, modern and landrace wheats did fair 
to poor, but the ancient wheats emmer and einkorn yielded the highest, exhibiting consistent 
stable yield under high fertility or under stress.  A summer field day was conducted, July 7th, 
2010 that hosted 70 farmers from CT, VT, NH, MA, and NY. In addition, the Local Grains project 
was showcased at the UMass Field Day.  Seeds were disseminated to participating farmers 
including Lazy Acres, Hadley,  White Oak Farm, Belchertown; Crabapple Farm, Chesterfield. 

After selections were made, the remaining wheat was harvested using a two step process: a 
mower cut the stalks, which were then raked into tarps by hand. A small lot seed cleaner was 
purchased in July 2010,  to process and clean seed more quickly. 



                                                 
                   !!              Year 2 2010: Field day teaching selection of  landraces 

Year 3 2010-2011: On-Farm Trials with Cooperating Farmers                                 

                                     
Spring, 2011 field trial of our highest yield winter wheat                                                            

at White Oak Farm/New England Small Farms Institute, Belchertown, MA

Improved populations and breeding genepools from year 2 were planted in September 2010, 
in replicated, randomized strips 100’ x 4’ at UMass and at 5 cooperating organic farms for 

continued on-farm selection: Cr Lawn - Colrain Seed Farm, Tevis and Rachel Robertson-
Goldberg - Crabapple Farm, Adam Dole - NESFI-White Oak Farm, Ryan Voland - Red Fire 

Farm, Steve Hed, SIT Farm, Brattleboro, VT.   Cover crops, compost ad mineral 
amendments were used to build fertility prior to planting. 



 ! ! Year 3 - Variety Trials Planted September, 2010 at UMass                                         
! ! 1. Mirbanatskaja (breeding population of Mironskaja x Banatka x Bezostaja)                                                                             
! ! 2. Rogosa (breeding population of Bezostaja x Banatka)                                                                                       
! ! 3. Banatka - Hungary                                                                                                                              
! ! 4. Mixture of Mir, Rogosa and Banatka                                                                                                 
! ! 5. Rouge de Bordeaux - France
! ! ! 6. Canaan Rouge – France
! ! ! 7.  Zyta - Poland
! ! ! 8.  Kavkaz 
! ! ! 9.  Mixture of Rouge de Bordeaux, Canaan and Kavkaz
! ! ! 10. Red Lamas – Colonial Mass/Britain
! ! ! 11. Poltavka - Ukraine
! ! ! 12. Purple - Ethiopia  
!              13. Mixture of Lamas, Poltavka and Purple
! ! 14. Black Winter Emmer – Carpathian Mountains

15. Einkorn - Carpathian Mountains

Treatments include mixtures of varieties with similar times to maturity. In addition, 
spacing trials were planted at 6”, 8” and 12” apart. 40 genebank accessions were planted for 
initial screening. 

Weather and Wheat - Adapting to Climate Change
Understanding that comprehensive systemic strategies are required to alleviate root causes of 
global climate change, coping with today’s unprecedented global warming patterns requires 
adaptive strategies to maintain a secure local food supply. Modern wheat, the most widely 
cultivated crop on earth, is particularly vulnerable. Landrace wheats  have developed flexible 
survival mechanisms that produce stable yields in stressed environments, and provide 
important genetic resources for breeding for adaptability to climate change. 

Our goal is to develop wheat populations with the buffering capacity to adapt and thrive in 
New England’s unprecedented weather extremes, and to increase cropping system diversity to  
mitigate climate change impacts. In the past 40 years in New England,  the weather has become 
warmer and dryer with more unpredictable damaging rain events. The region is expected to 
experience more intense drought periods punctuated by extreme weather events. Spring, 2011 
has been the wettest spring on record in some areas according to the Northeast Regional 
Climate Center at Cornell University6.

6 nrcc.cornell.edu



      

Over 40 years in New England, the growing season has increased by three weeks to one month7.

Weather
The weather year 1 was extremely different from year 2. Year 1 was cool and rainy, providing a 
good opportunity to screen for lodging and fusarium susceptibility. Year 2’s hot, dry weather 
was excellent for wheat production, but did not provide moisture pressure to adapt crops to 
New England’s more typical rainy weather. Harvest maturity was one month different between 
Year 1 and 2. Year 1 we harvested in early August. Year 2 in early July.  The growing season’s 
temperature and rainfall, recorded by the National Weather Service from weather stations near 

the UMass site, are shown in the table below. Data is for Year 1: 2008-9 and Year 2: 2009-10. 

! ! Temperature and Rainfall for UMass Farm, Deerfield, MA, 2008-9, 2009-10
2009-10 September 

2009 
October 

2009
March 2010 April 2010 May  2010 June   2010 July   2010

Av Temp 55.9 43 37 46.3 56.1 62 70.5

Inches of 
Rainfall

1.4 5.6 4.6 2.3 1.9 4.0 2.2

Growing 
Days 

700 334 164 426 726 857 1182

7 New England Climate Change Impacts. 2010, Dr. Alan Betts < alanbetts.com>



2008-9 September 
2008 

October 
2008

March 2009 April 2009 May  2009 June   2009 July   2009

Av Temp 63.4 49.9 25.2 58.6 59.9 65.7 69.6
Inches of 
Rainfall

7.66 3.20 2.72 3.12 4.00 6.34 9.67

Growing 
Days 

600 330 159 547 735 840 1005

 * National Weather Service data from Amherst, MA observer station near field trials.  Lat: 42 23N, Long: 72 32W   
cdo.ncdc.noaa.gov/cgi-bin/climatenormals/climatenormals.pl  and .mass.gov/dcr/watersupply/rainfall/archive.htm

Our method to enhance climate resilience integrates ecological soil management with ecological 
plant breeding. A vital soil system nourishes larger root systems. With wider spacing  of 10-12 
inches between each seed, and good soil tilth, wheat roots grow deeper and stronger than in 
conventional dense spacing.   As seedlings interact with the soil environment, they generate 
more tillers if there is ample root space, good tilth and nutrients.  Wider spacing and good tilth 
stimulates extensive root growth enabling the plant to better survive the drought, heat and rain 
extremes of climate change. The deeply rooted plant can reach deeper soil moisture, a critical 
mechanism to avoid heat stress, stabilize the plant, and decrease lodging in rainy weather.

Seeding Rate  -   For our screening plots, we planted one seed per foot. This wide spacing 

enabled the plant to fill out the full square foot space, and produces extensive strong root 

systems, contributing in no small means to the high yield of the landraces selected in our 

program. 12” spacing is 5 pounds per acre.  For medium-sized wheats,  plant one seed every 8”; 

ie: 12 pounds per acre, 6” spacing - 20 lbs per acre.  Seeds should be planted at a depth of 1.5 

and 2 inches deep.  Three weeks after planting the wheat undersow with clover to suppress 

weeds in fall or frost  seed clover in early spring.

International Cooperation: During fall and winter 2010-11, Eli participated in the 

EUCARPA Organic Cereal Breeding conference in Paris, and the Hungarian Biodiversity 

Conference meeting of the working group for EU Cereal Biodiversity Network. European 

seeds were procired from genebank partners. Triticum germplasm and research results were 

exchanged. We were fortunate indeed to be given a generous gift of the best breeding 

http://cdo.ncdc.noaa.gov/cgi-bin/climatenormals/climatenormals.pl
http://cdo.ncdc.noaa.gov/cgi-bin/climatenormals/climatenormals.pl
http://www.mass.gov/dcr/watersupply/rainfall/archive.htm
http://www.mass.gov/dcr/watersupply/rainfall/archive.htm


populations from the organic wheat breeders in France, and rare species of wheats 

from the Organic Farming Association of the Republic of Georgia.

Goal 2. Foster a Community of Growers, Bakers and Community Members -              
Involve local growers, through conferences, field days, workshops and networking, 
in sharing of knowledge, skills and seed to reinvigorate a local culture of grain 
production, and to integrate small grains on Massachusetts diversified farms.

In 2010-2011, ‘Local Grains’ hosted a year-round series of events to involve an expanding circle 
of growers, bakers and community members. The 2010 season opened with a UMass Wheat 
Field Day in mid-July that hosted 65 farmers, bakers and regional extension agents to tour our 
wheat trials at peak maturity.  Workshop sessions focussed on organic fertility and on-farm 
selection. Growers were amazed to count 64 fat kernels in one seedhead of our highest yielding 
variety Mirbanatskaja (bred by Eli Rogosa). Participants were told to bring scissors, and many 
went home with a bulging bags of fat seedheads that each person selected in the fields.  Eli 
Rogosa has visited with each grower on their farm to tour their wheat trials and to confer on 
goals, successes and challenges.  

Rogosa’s Wheatsheaves display with Bread Tasting at MOFGA Common Ground Fair in Maine won 
the first prize for Best Educational Exhibit for the past three years.

Fall outreach spanned a winning Wheatsheaves display at the Common Ground Fair, winter 
displays at a UVM Conference and NOFA-NY Conference.  Fifteen farmers, bakers, and 
researchers from MA attended the Grain Growers Conference at University of Vermont.  
‘Local Grains’ exhibited our display of heritage wheatsheaves and disseminated seeds and 
information about Massachusetts activities. 



Pioneer Valley Activities: In February the Hungry Ghost Bakery in Northampton hosted a 
grower/baker roundtable to discuss production and marketing challenges.  This was 
followed up with a second roundtable organized by UMass. 25 Pioneer Valley bakers and 
growers established working groups for marketing local grains, and a production group for 
growing, harvesting, threshing and storing grain.  Growers want to share harvesting 
equipment. Purchasing of local grain by bakers is increasing, as are sales of baked goods 
featuring all or part locally grown grain.  The New England Small Farms Institute (NESFI) is 
developing a grain cleaning and milling facility for grower use. There was strong agreement 
that there is great need to expand markets and a brand identity for grains grown in Massachusetts. 

We are coordinating an upcoming Grain Festival ‘Bread, Beer and Biodiversity’ on July 14-15, 
2011 to culminate our third season. Workshops will include presentations from Dr. Heather 
Darby, the UVM grain expert on ‘Organic Grain Production’, ‘5,000 Years of Bread and Wheat 
Biodiversity’ by Dr. Abdullah Jaradat, ‘Growing Grains for Malt’ by the Hadley Malthouse 
Andrea Stanley, and ‘Baking Artisan Bread,’by the King Arthur Bread educator Michael 
Jubinsky. See Appendix for schedule. We will involve the local community in harvesting seed of 
the best plants, and anticipate harvesting 50 lbs each promising variety, amounts sufficient for 
planting by commercial growers with standard planting equipment next season.

Goal 3. Grain Terroir - Develop and market new local high quality grain products         
with  Massachusetts-brand organic wheat. 

‘Terroir‘ draws on consumer awareness of unique brands of wine, coffee or beer, to give a 
special  context to local grains’ unique flavor of the land, local farmer and history.  The quality 
of locally produced grains are determined by the terroir ie ‘taste of the land’, the fertility, ie: 
quality of nitrogen inputs that directly transfer to protein in the grain, the vitality of biological 
relationships in the soil, the rainfall which produces softer wheat in high rain and harder grain 
in less rain, the unique landscape of the farm, the wind, water flow and land history, the 
farmer’s methods, values, and the genetic history born in the seed. The ultimate test of flour 
quality is if it produces a good product under the unique baking style of an artisan baker. 

In this upcoming third year of Local Wheat, our benchmarks will be to:

a.  conduct nutrition, baking quality and test-test evaluations
b. disseminate more elite varieties grown at UMass to farmer-cooperators 



c.  pilot a Grain Terroir market campaign with niche market local products from artisan bread 
and beer to flatbreads and noodles.

‘‘Local Grain’ We will harness the burgeoning interest in local foods by developing a brand 
identity terroir,  piloting an innovative local network that will engage the full circle of grain-to-
market players.  The kick-off event will be our mid-summer Grain Festival that will celebrate 
our efforts to restore wheat biodiversity, showcase local farmers and bakers skills, their local 
products, and the diverse grain cuisine of our multi-cultural community. Product labels will 
have a link to our website, that will inform and engage consumers in our ‘eat it to save it’ 
campaign. All participating farmers will be profiled and celebrated on our website: 
growseed.org. 

For nutritional data from last year’s harvest, see appendix. 

Draft ‘Local Grain’ Publications 

Ecological Wheat Production Guidebook: See Appendix and growseed.org/guidelines.pdf

How to Hand Pollinate Wheat: http://growseed.org/pollinating-wheat.pdf

Fusarium Management: http://growseed.org/GiftfromGeorgia.pdf

If there were delays or inhibitors to accomplishing said goals, please describe and tell us how 
they will be accommodated.

The greatest barrier is the lack of appropriate technology equipment for small-scale planting, 
harvesting and threshing, especially for the small trial lots. 

! ! ! !    Small-Scale Threshing Methods We Use

                                                    
        1. rubbing seedheads on upside-down car mat                      2. Minibatt

http://mysare.sare.org/mySARE/assocfiles/925516Wheat%20Booklet.pdf
http://mysare.sare.org/mySARE/assocfiles/925516Wheat%20Booklet.pdf
http://growseed.org/pollinating-wheat.pdf
http://growseed.org/pollinating-wheat.pdf
http://growseed.org/GiftfromGeorgia.pdf
http://growseed.org/GiftfromGeorgia.pdf


3. Foot-powered Treadle Thresher 

 We are still facing the barrier of harvesting and threshing 2 acres of 100 x 4 foot strip 
trials, since most of the work needs to be done carefully by hand so that we can to look 
at each plant and seedhead in the selection stage. At UMass we may use a scythe to 
harvest after the first selection stage, then disseminate the seed to commercial growers 
for multiplication.

Bird Pressure was a serious problem. The birds loved our grains. Without protection the 
grains would be lost.  I placed 10 plastic owls in the fields, and changed their positions weekly. 
Bird nets were draped over elite genebank samples.  



APPENDIX

! ! ! !       2010 Agronomic Data
VARIETY Tiller/

plant
seed/
tiller

seeds/
plant

weight
(10 
heads)

seed 
weight/
plant 

plants/1 
lb seed

lb /acre 1000 
kernel 
weight

1 Bezbanat-
skaja

21.3 58.4 1244 28.3 60.28 7.5 5,707 48.45

2 Banatka 24.4 40.2 981 18.8 45.87 9.9 4,324 46.77

3 Novo-
Ukraina 

17.4 44.2 769 24.7 42.98 10.55 4,057 55.88

4 Zyta 14.7 50.2 738 26.9 39.54 11.5 3,722 53.58

5 Rouge de 
Bordeaux

16.5 45.6 752 22.4 36.96 12.3 3,480 49.12

6 Lutescens 17.2 49.8 857 21.2 36.46 12.4 3,452 42.57

7 Canaan 22.6 33.7 762 14.9 33.67 13.5 3.170 44.21

8 Poltavka 15.7 41.7 617 19.5 28.86 15.7 2,726 46.76

9 Rogosa 10.3 56.5 582 25.7 26.47 17.1 2,503 45.49

10 Geza 11.0 43.4 477 23.0 25.3 17.9 2,391 52.99

11 Maxine 11.2 43.3 485 21.5 24.08 18.8 2.274 49.65

12 Red 
Lamas

12.8 40.9 524 18.2 23.3 19.5 2,195 44.5

Note: Yield can be viewed using the column on ’how many seeds will it take to produce one 
pound of seed, the 6th data column. Mirbanatstaja yields 2.5 more than AC Maxine.

Height
After the wheat reached structural maturity, plant heights were measured.  At all locations, 
emmer was the tallest variety at 64 inches. The shortest variety was AC Maxine at 31.3 inches. 
Next shortest was Zyta at 36 inches. NOTE: Height data will be added.



Nutritional Analysis - 2010 Harvest

Variety Protein Phosp Potass Calcium Mag Zinc Copper Man  Iron Boron

Emmer 18.47 0.51 0.44 0.04 0.16 45 5 32 53 1

Kavkaz 18.24 0.47 0.5 0.04 0.16 32 9 35 43 2

Maxine 18.13 0.48 0.47 0.04 0.15 47 5 38 47 2

Ukrainka 17.44 0.5 0.39 0.04 0.17 37 6 38 53 2

German 17.16 0.5 0.49 0.04 0.17 47 7 18 38 2

Lutescens 16.93 0.47 0.42 0.04 0.15 38 7 35 48 2

Freedom 16.93 0.51 0.47 0.05 0.17 43 7 37 53 2

Poltavka 16.7 0.49 0.41 0.04 0.18 37 6 36 48 2

Einkorn 16.47 0.45 0.41 0.04 0.16 67 7 51 51 3

Hungary 15.62 0.47 0.39 0.04 0.16 31 6 34 44 2

Lamas 15.5 0.46 0.45 0.03 0.15 25 6 31 43 2

Bordeaux 15.5 0.46 0.39 0.03 0.16 30 6 38 52 2

Zyta 15.28 0.45 0.47 0.04 0.15 33 8 35 49 2

Einkorn J 15.22 0.47 0.42 0.04 0.15 64 5 55 42 2

Canaan 14.93 0.46 0.38 0.04 0.16 46 6 14 38 1

                   Analysis was conducted at the UMass Plant and Tissue Analysis Laboratory

! ! ! ! ! !       



! ! !       Year 1 2008-9 UMass Small Plot Screening
              Seeds with accession numbers were sourced from the USDA GRIN genebank
1. 6401
2. 281842
3. 11463
4. RED LAMMAS 1ST wheat 
grown in colonial Mass
5. ZYTA Poland
6. EINKORN Haute 
Provence, France
7. SUKCES Poland

1st ROW
8. 272360
9. 281842
10. 272933
11.VT WINTER – Read
12. 61103
13. German Bio–Davrat
14. 251908
15. 355500
16. Estonia –Savinta
17. Rouge de Bordeaux,
18. Melange genepool  
France

2nd ROW
19. Red Lammas
20. McFadden 11463
21. 94468
22. 362024
23. 367702
24. Italian Farro, Garfagnana, 
Italy
25. Crete – Kostas
26. Rouge de Bordeaux, France
27. Poulard, France
28. Rouge de Bordeaux, France

ROW 3
29. 5366
30. Zyta, Poland
31. 267147
32. 267135
33. 3737
34. 254826
35. 201121
36. 326309
37. 345685
1. 499965

ROW 4
39. Haute Provence, France 
einkorn
40. 208455
41. 316431
42. 295348
43. 277681
44. 352466
45. 290487
46. 285883
47. 294973
1. 304093

ROW 5
49. 55559651
50. 361857
51. Zyta, France
52. 285858
53. 262610
54. Sukces, Poland
55. Rouge de Bordeaux, France
1. Purple, Ethiopia

ROW 6
57. 5366
58. 592043
59. 262614
60. 254191
61. 499963
62. Black – Jean Francois 
Berthelois

ROW 7
63. Melange French landrace 
mixture
64. 6465
65. Turkey Red
66. 5493
67. 361879
68. 35502
1. 262610

ROW 8
70. 361879
71. Maxine
72. 201131
73. 267147
74. Rouge de Bordeaux, France
75. Kavkaz
1. 361879



ROW 9
77. Black Emmer, Hungary
78. 367709
79. 3737
80. 262610
81. Swiss Landrace
1. Alsacs – JF

ROW 10
83. 251908
84. German Davret
85. 15158
86. Poulard – JF
87. Polanka – Poland
1. Garfagnana- Farro

ROW 11
89. AC Maxine, Matt Williams
90. Melange – French Mixture 
91. 306509
92. 292994
1. 6000 – Crimean

ROW 12
94. Black emmer
95. Tall – Rouge de Roc
1. Melange French Mixture 

FOOTNOTES
 1 Deepening the Wheat Gene Pool, T. S. Cox, Formerly Research Geneticist, USDA-ARS, Manhattan, KS 66606. 
Journal of Crop Production: Volume: 1 Issue: 1, ISSN: 1 092-678X Pub Date: 10/8/1997
2 Rogosa, Eli. Participatory Breeding for Climate Resilient Wheat. 2005 Organic Wheat Proceedings, France
3 Wolfe, Martin, Composite Crossing to Enhance Genetic Variability, <cost860.dk> Proceedings 2004 
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