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PROJECT SUMMARY 
This demonstration grant addressed the needs of grain and livestock managers in the Cannon River 

Watershed (and SE Minnesota) with an interest in grazing Kernza® on their farms for biomass 

production and crop diversification, as well as the larger grower audience throughout the upper 

Midwest. We collected Kernza® grain and forage biomass production and quality information from two 

farms each with six to seven acres of Kernza®. We measured grain and forage production in grazed and 

un-grazed (controls) systems. We used actual (current) market values of harvested grain and long-term 

market values of forage to create an enterprise budget of a Kernza® cropping system.  

The development of data sets and enterprise budgets made publicly available on the web will enable 

easy access to information important for livestock managers and land use decision makers. Our findings 

show that the dual use of Kernza for both grain and forage production could increase the financial 

returns for Kernza® growers, encouraging adoption of a crop with great potential to increase the 

productivity and sustainability of Minnesota cropping systems. 



PROJECT DESCRIPTION 
This project tested and demonstrated the viability of Kernza’s dual use for grain and forage production 

on two Minnesota grain and livestock farms. The effect of grazing, versus no grazing, on grain 

production and net returns was evaluated by comparing forage and grain yields among the grazed 

portion of the field and exclosures (non-grazed areas within the field).  

Prior to Kernza® grain harvest each year, we collected hand samples by clipping two 0.5-m2 quadrats in 

each exclosure, and six randomly place 0.5-m2 quadrats in the grazed portion. Grain spikes were hand 

threshed, and grain weighed to determine grain yields. Grain was harvested with an at-scale combine in 

August of each year. 

After grain harvest, the Kernza® crop regrowth was grazed in late October or early November. The early 

spring regrowth of the Kernza® crop was grazed in May.  Forage biomass production was estimated by 

randomly placing 0.5-m2 quadrats and hand cutting to a stubble height of 2 inches. The biomass was 

weighed wet, dried in an oven at 55 degrees C, and weighed dry to calculate dry matter yields and 

moisture content. Dry biomass was ground and analyzed for forage quality using NIRS. Biomass yield 

estimates determined the grazing stocking rates and duration. Livestock grazing was managed to leave a 

short stubble height (<2 inches) by rotation throughout the field via planned paddocks. Livestock 

behavior while grazing was observed and recorded by the farmers and proper health management was 

performed while grazing (water, nutrient block, etc. available as necessary for livestock health). Forage 

utilization was estimated post-grazing by randomly placing quadrats and collecting remaining biomass to 

2 inches. Forage laboratory procedures were as described above.  

Kaleb Anderson’s 2018 Kernza® plot established well by Spring 2019, allowing grain and straw harvests 

along with Spring and Fall grazing in 2019 and 2020. Spring grazing occurred in 2021 with grain, straw 

and fall grazing planned at the time of this report (August 2021).  

Dan Honken’s 2018 Kernza® plot did not establish well by Spring 2019, demanding early termination and 

causing planting a new plot in Summer 2019. Grain and straw harvests on this new plot in August 2020 

were followed by a truncated grazing in October 2020 due to heavy snow accumulation. Spring grazing 

occurred in 2021 with grain, straw and fall grazing planned at the time of this report (August 2021).  

The table below describes the grazing timeline and other field activities at each farm. 

 

Grazing Intermediate Wheatgrass (Kernza®) as a Dual-Use Crop for Forage and Grain Production, Grazing Timeline
Fall 2018 Spring 2019 Summer 2019 Fall 2019 Spring 2020 Summer 2020 Fall 2020 Spring 2021 Summer 2021 Fall 2021

Anderson

Sprayed 

Glyphosate 

Sep 2

Sprayed 2,4-D 

Jul 3

Grain harvest 

Aug 23

Grazed Oct 15-

20

Grazed May 15-

22

Grain harvest 

Aug 8

Grazed Nov 1-

10

Grazed May 10-

16

Grain harvest, 

planned

Grazing 

planned, 

Oct/Nov

Anderson

Planted no-till 

Sep 10

Rested, no 

grazing

Applied 5000 

gal liq dairy 

manure

Applied 5000 

gal liq dairy 

manure

Applied 5000 

gal liq dairy 

manure

Applied 5000 

gal liq dairy 

manure

Apply 5000 gal 

liq dairy 

manure, 

planned

Honken Tilled, disc 2x

Stand failed, 

mowed & 

tilled Tilled new plot

Sprayed 2,4-D 

Sep 19

Rested, no 

grazing

Grain harvest 

Aug 18

Partially grazed 

Oct 19-20

Applied 90 lbs 

Urea/ac Apr 15

Cut & harvest 

forage only 

Aug, planned

Grazing 

planned, 

Oct/Nov

Honken Planted Sep 14 Planted Aug 12

Grazed May 7-

13

Apply 90 lbs 

Urea, planned



RESULTS 
Section 1 – Forage yields 

Forage yields varied by season but there were inconsistencies in seasonal variation across years and 

across farms. At the Anderson farm, forage yields increased from the fall of 2019 to the fall of 2020. 

Forage yields were relatively low in the fall of 2019, which may have been attributed to lower plant 

populations observed during the establishment year. Forage yields peaked in fall 2020, which may have 

been related to increases in stand density as stands aged. Although forage yields decreased from fall 

2020 to spring 2021, this was expected as previous studies have shown more forage availability in fall 

compared to spring. This seasonal trend was evident at the Honken farm.  

After grazing was initiated in the fall of 2019 at the Anderson farm, there was no difference in forage 

yield in grazed vs. ungrazed stands until spring 2021, where forage yields were lower in grazed 

compared to ungrazed stands. This suggests that grazing may have limited to no effects on subsequent 

forage availability for the first year of dual-use management.  

 

Section 2 – Forage quality 

Forage quality was measured using the Relative Feed Value (RFV) calculation, which considers the 

protein, acid detergent fiber (ADF), and neutral detergent fiber (NDF) contents of the forage. These 

variables were measured using near-infrared spectroscopy. 

The RFV was relatively higher than expected in fall 2020 at the Anderson farm, but measured during the 

other seasons were as expected. The seasonal pattern showed that RFV was greater than 100 in the 

spring and less than 100 in the fall, with the exception of the fall 2019 values at the Anderson farm. 

There was no effect of grazing on RFV until spring 2021, where RFV was greater in the grazed vs. 

ungrazed plots. This suggests that the effects of grazing, although delayed until after the first year, 

generates less but higher quality forage in the spring.  



 

 

Section 3 – Effects of grazing on IWG grain yields 

Grain yields declined by 29% in stands that were grazed the spring and fall previous to harvest compared 

to ungrazed stands. Grain yields from the Anderson farm in 2020 were similar to those observed from 

other year 2 stands, and greater than realized yields obtained during production scale harvest. This 

difference in potential yield vs. realized yield is similar to observations from previous production fields, 

and indicates that research is needed to better define the timing and techniques used for production 

scale Kernza harvest to maximize yield and profitability.   

 



Section 4 – Straw yields 

Straw yields declined by 41% in stands that were grazed the spring and fall previous to harvest 

compared to ungrazed stands. Straw yields were similar to previous studies and represent an additional 

revenue stream for growers. Realized straw yields from production scale harvest and RFV of straw are 

available in Appendix of this report.  

 

Section 5 – Forage utilization 

Forage utilization was determined by measuring forage availability after the grazing event and is 

represented as a percent of forage availability prior to grazing. Forage utilization varied by season and 

by year at the Anderson farm. Stocking rates and the duration of the grazing event greatly influence 

utilization. Utilization was greatest in fall 2020 when yields and quality were greatest. Low forage 

availability in spring 2021 may have reduced utilization potential.  

 



Section 6 – Soil  

All the soil data presented are from the Anderson farm. There were no changes in pH, N, or organic 

matter from the start of the experiment to the end, and no differences across the grazing vs. control 

treatments. There was a significant difference in soil available P in grazed vs. control (ungrazed) stands. 

Soil P averaged 56.5 ppm from 0-15 cm prior to the start of the study. Soil P dropped significantly to 38.8 

and 30.0 ppm in the grazed and ungrazed areas, respectively.  

Grazing also affected soil available K. Prior the start of the study, soil K averaged 422.5 ppm. At the end 

of the study, soil K decreased to 372.7 ppm in the grazed area and further to 294.9 ppm in the ungrazed 

area. Manure from grazing cattle may have deposited P and K back to the soil, thus allowing for higher 

levels compared to ungrazed areas.  

 

 
Baseline Final grazed Final ungrazed 

pH 7.4 7.3 7.3 

OM 3.8 3.9 3.8 

P  56.5 38.8 30.0 

K 422.5 372.7 294.9 

 

 

Section 7 – Financial Outcomes 

To determine financial outcomes, production inputs and outputs were recorded from each farm from 

August 2018 through the time of this report (August 2021). Actual input expenses from August 2018 

through August 2021 were used in enterprise budgets, and then were estimated for the remainder of 

2021. Actual ouput (Kernza grain) revenues were used for 2019 and 2020 from the Anderson farm.  The 

Kernza grain value for the Honken farm in 2020 was estimated based on the Anderson farm actual 

prices. Straw actual output production was recorded from both farms through 2020 and estimated in 

2021 based on these actuals. Grazed forage production was based on the forage sampling results 

through May 2021. The Fall 2021 grazing forage was estimated based on these results. Because the 

Kernza seed was planted in the early fall of 2018, we used 3.5 years to determine the per acre per year 

results.  (Note: While this MDA Sustainable Ag Demonstration Project ended on June 30, 2021 we 

continued to collect data through August 2021. No MDA grant funds were used for this project beyond 

June 30, 2021.) 

The financial results varied significantly between the two farms. Net Return to Enterprise (total revenues 

less total expenses including management and labor) for the period 2018-2021 ranged from a profit of 

$322 per acre per year on the Anderson Farm to a loss of $102 per acre per year on the Honken Farm.  

The outcome on the Honken Farm was driven by the terminated crop in 2019, in addition to a second 

planting in that year. Furthermore, drought conditions and forage needs caused Honken Farm to harvest 



only the forage production in 2021 (no grain harvest) impacting the financial outcome negatively. Grain 

sales of $3,070 (292 lbs per acre @$1.50/lb) in 2021 would have yielded a breakeven for this farm.  

Averaged across both farms and given these conditions, the average Net Return to Enterprise for Kernza 

Dual Use was $110 per acre per year. The computation for Net Return to Labor and Management 

removes the expense values for owner labor and management from the budget, resulting in higher per 

acre per year net returns. (See Appendix for annual farm level data.) 

Financial Outcomes For Each Farm – Kernza Dual Use 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Because revenue generation from 

Kernza production (grain) harvest is 

delayed 11-12 months after planting, 

positive net returns are likewise 

delayed. On the Anderson Farm, a 

cumulative positive Net Return to 

Enterprise was achieved with the sale 

of the Kernza grain and the value of the 

straw (23 months after planting). The 

total Net Return to Enterprise on the 

Anderson was $18,618 over the 3.5 

years or an average positive net return 

of $322 per acre per year (graph 

bottom right). 



In this study, the failed crop on one farm 

reduced the Cumulative Net Return to 

Enterprise significantly when averaged 

across both farms, however, by 2020 the net 

return was basically at breakeven (graph top 

right) even with the failed crop and no grain 

harvest in 2021 on the Honken Farm. 

 

 

 

 

 

 

 

This study found that grazing Kernza biomass in Spring and Fall reduced Kernza grain production in the 

following year by 29%.  Based on the data collected on these two farms (given the failed crop and no 

grain harvest on one farm in 2021), a 29% increase in grain production along with the straw value 

resulted in the highest Net Return to Enterprise (graph below left). However, the Dual Use system 

(grain, straw and grazing) resulted in the highest return when no increase in grain yield was applied 

(graph below right). 

 

 

The one Kernza crop failure on one farm in 2018 limited the grain yield impact analysis to just one grain 

production year on the Anderson Farm. Additional research on Kernza production options and the 

implications for grain yield and enterprise profitability is needed. 



     

Top: Planting Kernza no-till – Anderson Farm – Sep 2018. 

Above: Kernza emergence Anderson Farm – Oct 2018. 

Right: Dr. Mitchell Hunter (L) and Kaleb Anderson. 

Photos: CRWP 
Left: Planting Kernza after tillage – Honken Farm – 

Sep 2018. 

Left Lower: Kernza emergence Honken Farm – Oct 

2018. 

Below: Dr. Mitchel Hunter (L), Dan Honken (C) and 

Alan Kraus. 

Photos: CRWP 



 

Stocking Rate Plan for Anderson Farm 2019 

 

 

DMKS Anderson Family Farms

City : Goodhue - MN Paddock 1 Paddock 2 Paddock 3

Sampling date: 10/09/2019 1153.9094 969.28386 975.43804

Sampling area: 30 x 30 inches 1086.2133 963.12967 1729.3255

Sampling orientation: North to South 1135.4468 886.20238 769.2729

 * Bags tared before weighing 1070.8279 1446.2331 1006.209

1698.5546 950.82131 1581.6251

1255.4534 1335.4578 1221.6054

Area Paddock 1 Wet (g) Dry (g) Paddock 2 Wet (g) Dry (g) Paddock 3 Wet (g) Dry (g)

Inside quadrate 1.1 372.6 75 2.1 375 63 3.1 310 63.4

1.2 438.6 70.6 2.2 377 62.6 3.2 618.2 112.4

1.3 429.8 73.8 2.3 328 57.6 3.3 303.4 50

Paddock 1.4 338.2 69.6 2.4 528.4 94 3.4 326.2 65.4

1.5 492 110.4 2.5 341.2 61.8 3.5 487.4 102.8

1.6 422.6 81.6 2.6 457.2 86.8 3.6 383.2 79.4

3.1

1.4 1.1 2.4

3.4 3.2

1.2

3.3

1.3

1.5 2.5 3.5

2.1

2.2

1.6 2.6 2.3 3.6

Pounds of dry matter per acre

R
o

ad

Paddock 1 Paddock 2 Paddock 3

DMKS Anderson Family Farms

Pounds of animals grazing 55000 Pasture size 6

Pounds of forage needed per day 1650 Paddocks 3

Acres per paddock 2

Forage availability 1179

Forage - unutilized (90% utilization rate) 1061.1

Total forage to be consumed per paddock 2122.2

Days to consume forage in a paddock 1.28618182



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Above and Right: MN Clearwater emergence 

evaluation Oct 16, 2019 – Honken Farm – planted 

Aug 10, 2019. 

Photos: CRWP 

Below and Left: Kernza grain harvest Aug 2019 

and grazing Oct 2019 – Anderson Farm. 

Photos: CRWP 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kernza grain 

harvest Kaleb 

Anderson Farm 

Swathed and 

windrowed 

before combined 

on August 8, 

2020. 

Spring grazing 

Kaleb Anderson 

Farm showing non-

grazed control 

area. May 18, 2020 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fall grazing 

Kaleb Anderson 

Farm after grain 

harvested 2 

months earlier. 

November 2020 

25 round 

bales 1,100 

pounds each 

harvested 

after grain 

harvest. 

August 2020. 

Kaleb Anderson 

shown with harvest 

3,600 pounds of 

Kernza grain 

uncleaned sold to 

Perennial Foods. 



 

 Kernza grain harvest 

Dan Honken farm. 

August 18, 2020 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Uncleaned Kernza grain 

dried in bins with tube 

driers. Dan Honken 

Farm. September 2020 

Kernza seed uncleaned. 

Dan Honken Farm 

September 2020 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Kernza biomass regrowth. 

Dan Honken Farm. 

October 2020 



 

 

 

 

 

 

 

 

 

 

 

 

MANAGEMENT TIPS 
1. Work closely with consultants that have expertise growing Intermediate wheatgrass and 

specifically Kernza or MN Clearwater. 

2. Plant Kernza or MN Clearwater prior to September – preferably mid-August – following seeding 

rate recommendations and avoid choosing soils that tend to be wet or have poor subsoil 

drainage. 

3. Direct combine if the straw will be utilized on farm, in which case delay harvest until seedheads 

are brown and dry. Swath to maximize grain yields and provide flexibility in harvest timing, but 

expect potentially lower straw yields. Graze or mechanically harvest vegetative regrowth late 

October. 

4. Grain should be less than 35% moisture for direct combining and 50% or less for swathing. If 

swathed, use a draper head. For storage, grain should be at 13% moisture and grain drying may 

be needed. 

5. If sown in late summer, Kernza helps to control many spring-germinating weeds the following 

year. In subsequent years, however, perennial weeds can start becoming an issue in Kernza 

swards. Research showed an 88% overall reduction of weeds over the course of three years. 

6. Kernza scavenges soil nutrients very effectively so soil tests probably should be considered after 

terminating a field of Kernza. The amount of required NPK in such a field likely will be on the 

high side compared to amounts required after corn or soybean. Keep in mind that during the 3 

to 4 years of the Kernza stand’s life, much less fertilizer would have been applied in comparison 

to a typical field in a corn-soybean rotation. 

 

Kaleb and Angie Anderson Children 

May 2021 



COOPERATORS 
Dan Honken 

5680 120th Street W 

Faribault, MN 55021 

507-339-1941 

Monitored Spring/early Summer Kernza growth. Controlled weed growth with herbicide application in 

2019. Harvested Kernza – direct combine, baled Kernza straw, dried and stored grain, set-up paddock 

exclosures and grazed cattle in the fall and spring. 

 

Kaleb Anderson 

12535 335th Street 

Goodhue, MN 55027 

651-334-3366 

Monitored Spring/early Summer Kernza growth. Controlled weed growth with herbicide application 

2019. Harvested Kernza – direct combine in 2019 and swathed in 2020, baled Kernza straw, dried and 

stored grain, set-up paddock exclosures and grazed cattle in the fall and spring. 

 

OTHER RESOURCES 
UMN Kernza Growing Handbook_Mar 2019 

https://kernza.org/ 

CRWP Kernza Video 

  

https://kernza.org/
https://www.youtube.com/watch?v=_1WqKX-678k


Appendix: 

 

Kernza Cropping Data 

 

  

Grazing Intermediate Wheatgrass (Kernza®) as a Dual-Use Crop for Forage and Grain Production

Enterprise Budget 2018-2021, Dual Use, *Yellow cells are Estimated in 2021

-------------------------- ACRES --------------------------

Kaleb Anderson Farm 6 6 6 6 6

Expenses 2018 2019 2020 2021* TOTALS

Per Ac 

Per Year

Land Cost (2018, accounts for half the annual cost for 

the field, Land Rent is $200/ac) $600 $1,200 $1,200 $1,200 $4,200 $200

Seed (11 lbs/ac @$11/lb) $726 $0 $0 $0 $726 $35

Tillage $0 $0 $0 $0 $0 $0

Planting (No-till, @$25/ac) $150 $0 $0 $0 $150 $7

Fertilizer $0 $150 $300 $300 $750 $36

Weed Control $240 $225 $0 $0 $465 $22

Fencing $0 $300 $0 $0 $300 $14

Water $0 $250 $0 $0 $250 $12

Grain Harvest (@$55/ac) $0 $330 $330 $330 $990 $47

Grain Handling & Storage (@$.03/lb) $0 $62 $108 $90 $260 $12

Straw Harvest $0 $522 $288 $400 $1,210 $58

Grazing Cost, labor $150 $300 $300 $750 $36

Termination $0 $0 $0 $0 $0 $0

Management cost $375 $475 $475 $475 $1,800 $86

Total Expense $2,091 $3,664 $3,001 $3,095 $11,851 $564

Total Expense, per acre $349 $611 $500 $516 $1,975 $564

Yields & Revenue 2018 2019 2020 *2021 TOTALS

Per Ac 

Per Year

Grain, lbs total uncleaned 0 2,075 3,600 3,000 8,675 413

Grain Sold (Total $$) $2,075 $5,400 $4,500 $11,975 $570

Straw, lbs total 83% dry matter, avg RFV 80 0 39,000 27,500 28,000 94,500 4,500

Straw (Total Value, @$0.05/lb as fed) $1,950 $1,375 $1,400 $4,725 $225

Grazed Forage, lbs total dry mtter, avg RFV 106 0 6,366 11,040 10,000 27,406 1,305

Grazed Forage (Total value, @$.07/lb dm) $446 $773 $700 $1,918 $91

Total Revenue, per plot $0 $4,471 $7,548 $6,600 $18,618 $887

Total Revenue, per acre $0 $745 $1,258 $1,100 $3,103 $887

NET Return to Enterprise, per plot -$2,091 $806 $4,547 $3,505 $6,767 $322

NET Return to Enterprise, per acre -$349 $134 $758 $584 $1,128 $322

Net Return to Labor & Management, per plot -$1,716 $1,431 $5,322 $4,280 $9,317 $444

Net Return to Labor & Management, per acre -$286 $239 $887 $713 $1,553 $444



 

------------------------------- ACRES ----------------------------------

Dan Honken Farm 11 11 7 7 7 8.6

2018 2019 2019 2020 *2021 TOTALS

Per Ac 

Per Year

Land Cost (2018 & 2019, accounts for half the annual 

cost for the field, Land Rent is $175/ac) $963 $963 $613 $1,225 $1,225 $4,988 $166

Seed (11 lbs/ac @$11/lb) $1,331 $0 $847 $0 $0 $2,178 $72

Tillage (@$15/ac) $165 $0 $105 $0 $0 $270 $9

Planting (@$15/ac) $165 $0 $105 $0 $0 $270 $9

Fertilizer $0 $0 $0 $0 $210 $210 $7

Weed Control $0 $110 $210 $0 $0 $320 $11

Fencing $0 $0 $0 $300 $0 $300 $10

Water $0 $0 $0 $0 $0 $0 $0

Grain Harvest (@$36/ac) $0 $0 $0 $252 $0 $252 $8

Grain Handling & Storage (@$.03/lb) $0 $0 $0 $106 $0 $106 $4

Straw Harvest $0 $0 $0 $192 $200 $392 $13

Grazing Cost, labor $0 $0 $0 $300 $150 $450 $15

Termination $0 $165 $0 $0 $0 $165 $5

Management cost $500 $375 $375 $400 $500 $2,150 $71

Total Expense $3,124 $1,613 $2,255 $2,775 $2,285 $12,051 $400

Total Expense, per acre $284 $147 $322 $396 $326 $1,401 $400

Yields & Revenue 2018 2019 2019 2020 *2021 TOTALS

Per Ac 

Per Year

Grain, lbs total uncleaned 0 0 0 3,548 0 3,548 118

Grain Sold (Total @$1.50/lb, grain in storage) $0 $0 $0 $5,322 $0 $5,322 $177

Straw, lbs total, 83% Dry Matter 0 0 0 17,600 20,000 37,600 1,249

Straw (Total Value, @$0.05/lb as fed) $0 $0 $0 $880 $1,000 $1,880 $62

Grazed Forage, lbs total dry mtter, avg RFV 58 0 0 0 20,580 15,000 35,580 1,182

Grazed Forage (Total value, @$.05/lb dm) $0 $0 $0 $1,029 $750 $1,779 $59

Total Revenue, per plot $0 $0 $0 $7,231 $1,750 $8,981 $298

Total Revenue, per acre $0 $0 $0 $1,033 $250 $1,044 $298

NET Return to Enterprise, per plot -$3,124 -$1,613 -$2,255 $4,456 -$535 -$3,070 -$102

NET Return to Enterprise, per acre -$284 -$147 -$322 $637 -$76 -$357 -$102

Net Return to Labor & Management, per plot -$2,624 -$1,238 -$1,880 $5,156 $115 -$470 -$16

Net Return to Labor & Management, per acre -$239 -$113 -$269 $737 $16 -$55 -$16


