
HarvXtra® Alfalfa with 
Roundup Ready® Technology



ALFALFA TODAY: Yield vs. Quality Tradeoff

• Maximize Forage Quality
• Sacrifice Yield

Harvest Early

• Higher Forage Yield
• Lower Forage Quality

Harvest Later



What is the HarvXtra® Alfalfa Trait?



Why is HarvXtra® Alfalfa The Great Trait?

Presenter
Presentation Notes
The ONLY genetically enhanced trait to reduce lignin in alfalfa

A trait- just like Roundup Ready® 

HarvXtra® alfalfa uses gene suppression to “rewire” the process that alfalfa plants use to make lignin

Dramatically changing the lignin content the alfalfa plant




4 Locations/2yrs (WA, ID, IA, & WI)
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What will HarvXtra® Alfalfa do for growers?

Maintain their 
normal harvest schedules 
for higher-quality forage, 

Delay harvest 7-10 days for 
increased yield potential, without 

sacrificing 
forage quality compared to 

conventional alfalfa at 
7-10 days earlier

Flexibility

or



Option 1- Improved Quality



Harvest for Quality
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12-15% increase 

Presenter
Presentation Notes
Harvest of HarXtra® Alfalfa vs conventional varieties typically provides a 12-15% increase in NDFD (and RFQ) independent of stage of maturity at harvest.



Option 2- Delay Harvest



Delay Harvest for Yield
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Presenter
Presentation Notes
Lignin content and NDFD for HarvXtra are typically equal to or better than conventional varieties harvested 7-10 days earlier.  Delayed harvest allows a better opportunity to achieve higher yield potential, and often reduce the number of harvests/yr.



Comparing ADL in 3 vs 4 Cut Management: 2014 FGI Trials

The FGI trial 
demonstrates that ADL 
of the HarvXtra® alfalfa 
varieties harvested at 
35 days is slightly less 

than the checks 
harvested at 28 days.
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HarvXtra® Alfalfa checks: Consistency 4.0RR and WL355RR

Presenter
Presentation Notes
This should allow growers to adopt a less aggressive cutting management program (e.g. 3 vs 4 cuts) without sacrificing forage quality. 




2011 HarvXtra® Alfalfa Cutting Management Trial 
Touchet, WA

Six Harvests Five HarvestsSpring Regrowth: 03-05-2013

1st cut 5/9 = 3.60 T/A 1st cut 5/15 = 4.55 T/A

Touchet, WA FGI Research Site 

Presenter
Presentation Notes
Delayed Harvest= Fewer harvests (5 vs 6) , Higher forage yield (almost a 1 ton difference in the first cutting of the next year), Improved persistence (see photo), Increased harvest timing flexibility (wider cutting window)

The photo shows replicated trials that included both HarvXtra® alfalfa varieties and Roundup Ready® alfalfa checks throughout both the five and six harvest blocks. The yield improvement and improved persistence is not due to the HarvXtra® Alfalfa, but rather the less aggressive cutting schedule. The HarvXtra® alfalfa enables you do delay each harvest without sacrificing the quality you would with conventional alfalfa today.



2011 HarvXtra® Alfalfa Cutting Management Trial
Boone, IA

4 Harvests/35 Day Schedule Five Harvests/28 Day Schedule
Photo Taken: 05-07-2013

Boone, IA FGI Research Site 

Presenter
Presentation Notes
Delayed Harvest= better stand health (winter kill impacted 5 cut system, but not 4 cut system)

The photo shows replicated trials that included both HarvXtra® alfalfa varieties and Roundup Ready® alfalfa checks throughout both the five and six harvest blocks. The yield improvement and improved persistence is not due to the HarvXtra® Alfalfa, but rather the less aggressive cutting schedule. The HarvXtra® alfalfa enables you do delay each harvest without sacrificing the quality you would with conventional alfalfa today.




3 vs 4 cutting by Sept 1 
Effect on Alfalfa Yield, Arlington, WI

1st cutting 2nd cutting 3rd cutting 4th cutting Season 
Total

2nd year 3 cut 2.97 2.43 2.15 ---- 7.55

4 cut 1.66 1.48 1.71 1.68 6.53

3rd year 3 cut 2.32 1.53 1.24 ---- 5.09

4 cut 1.31 1.18 0.75 0.83 4.07

17%

25%

Source – UW - Extension, Dan Undersander 2009

Multiple trials conducted at the University of Wisconsin (UW) have shown a 15-20% forage yield 
advantage for a three cut verse four cut management system over a four year rotation. 

Presenter
Presentation Notes
Multiple trials conducted at the University of Wisconsin (UW) have shown a 15-20% forage yield advantage for a three cut verse four cut management system over a four year rotation. However, forage quality of conventional alfalfa in the UW three-cut treatment was significantly lower than in the four-cut treatment. 

Varieties: 2555ML 3B21 5246 DK 127 MAGNUM III MULTIKING 1 NG-330 PROOF
Conducted in 1994 1995 1996, only 1994 and 1995 data presented because one treatment lost in 1996




28d vs 35d Forage Yield – 3yr Summary 
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HarvXtra® Alfalfa (HvX) cut at 35 
days averaged 30% yield 
increase over 3 years compared 
to Roundup Ready® Alfalfa 
(RRA) cut at 28 day
 2016 40% increase
 2015 30% increase
 2014 15% increase

NDFD for HvX cut at 35 days 
was greater than RRA at 28d

Seeded Fall 2013 at West Salem, WI

15% Increase

30% Increase

40% Increase



What will HarvXtra® Alfalfa do for growers?



What does that mean for me?

Presenter
Presentation Notes
This genetic reduction in lignin content in alfalfa increases fiber digestibility, relative to conventional alfalfa, at all stages of maturity. 

Call out- FD4 data




Stacked with Roundup Ready® Technology 

Broad 
spectrum 

weed 
control

Excellent 
crop 

safety

Alfalfa 
yield 

advantage 
over the 
life of the 

stand

Higher 
quality 
feed in 

every ton

Flexible 
application 

timing



Where is HarvXtra® Alfalfa Available?
Starting January 1, 2017, HarvXtra® Alfalfa with Roundup Ready® Technology will be available for sale and planting in 
the Eastern states (green geography) and also the following states (blue geography, “Western states”) subject to a Seed 
and Feed Use Agreement:   Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington and Wyoming.
Growers must direct any product produced from HarvXtra® Alfalfa with Roundup Ready® Technology seed or 

crops (including hay and hay products) to US domestic use only.



University Data



HarvXtra® Alfalfa vs Conventional Alfalfa Varieties 
University Trials
Field trials were established in six states (CA, KS, MI, OH, PA, WI) in spring 

2015 
Three alfalfa varieties 
 HarvXtra-008 with the reduced lignin trait
 54R02 with high yield
WL 355RR selected for high forage quality

Hi-Gest 360 variety was only included in CA and PA trials

LOW LIGNIN ALFALFA: WIDE AREA FIELD TEST RESULTS
R. Mark Sulc, Angela Parker, Kenneth Albrecht, Kim Cassida, Marvin Hall, Doo-Hong

Min, Steve Orloff, Dan Undersander, and Xuan Xu

Proceedings, 2016 California Alfalfa and Forage Symposium, Reno, NV, Nov 29‐Dec 1, 2016. UC Cooperative Extension, Plant Sciences Department, 
University of California, Davis, CA 95616. (See http://alfalfa.ucdavis.edu for this and other alfalfa conference Proceedings.)

Presenter
Presentation Notes
Planted at 18 lbs/acre 




The Results- ADL & RFQ

(Low Lignin Alfalfa: Wide Area Field Test Results, Sulc et al., 2016.)

Presenter
Presentation Notes
Across cuttings, values of ADL, RFQ, NDF, and NDFD in HarvXtra-008 cut on a 38-day interval were equivalent to or better than values for the other varieties cut on a 28-day interval (P < 0.05, Fig. 3). 
These results support of the idea that HarvXtra-008 has a longer harvest window for achieving excellent forage quality.




The Results- NDF & NDFd

(Low Lignin Alfalfa: Wide Area Field Test Results, Sulc et al., 2016.)



The Results- HarvXtra-008 

Maintained lower lignin content than conventionally bred varieties

Consistently higher in nutritive value when harvested on a normal harvest 
frequency

Maintained high nutritive value for up to 10 days longer than conventional high 
quality alfalfa varieties

Produced greater yields to conventional varieties when delayed 10 days longer

(Low Lignin Alfalfa: Wide Area Field Test Results, Sulc et al., 2016.)

Presenter
Presentation Notes
Add link to data on site



FAQs



Will there be on-farm feeding data? 

Yes, ~20 on farm trials of HarvXtra® alfalfa planted and harvested in 
2016
SD to PA, dairy herds from <100 to >1000
Segregated harvest and storage of HarvXtra® alfalfa hay or haylage 
Forage intake and milk production data to be collected at end of two 
week feeding period
Final data pending

Initial results show HarvXtra® is feeding like it’s supposed to!



Are there other improved quality alfalfa products 
on the market?

NO!

The HarvXtra® alfalfa trait allows lignin modifications not possible 
with conventional approaches

It is a true break-through in alfalfa forage quality for alfalfa growers 
and dairy producers.

Presenter
Presentation Notes
For over three decades alfalfa breeders have used conventional alfalfa breeding techniques to select for improved forage quality. Although there has been incremental progress in Relative Feed Quality (RFQ), these improvements were driven predominantly by decreasing fiber (NDF) content.  Conventional breeding methods were not significantly successful in decreasing lignin content. 




2014 FD/ADL Relationship
(mean of four cuts in 2013 West Salem, WI Demo) 
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Presenter
Presentation Notes
0.6 less ADL (~8% reduction)



4 Locations/2yrs (WA, ID, IA, & WI)
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Are there any agronomic differences with HarvXtra® Alfalfa?

No, HarvXtra® alfalfa plants look and feel like 
conventional alfalfa, delivering competitive 
levels of forage yield, persistence, and pest 
resistance while showing no increase in lodging 
risk. And whether ensiled or fed as dry hay, its 
quality remains the same.



Is HarvXtra® alfalfa similar to BMR corn silage?

Both benefit from a genetic modification in the lignin pathway that improves fiber 
digestibility and the magnitude of the NDFD improvement is similar.

HarvXtra® alfalfa involves a more precise suppression of a key gene in the lignin 
pathway, which allows capturing a very significant quality advantage without 
sacrificing forage yield or standability. 

HarvXtra® alfalfa has shown no yield lag or lodging issues that BMR corn has 
shown



Potential Benefits of HarvXtra® Alfalfa with Roundup 
Ready® Technology

• Maintain current harvest schedule 
• Higher likelihood of harvesting premium quality hay

Forage quality 
advantage

• Fewer harvests/lower harvest costs
• Higher forage yield
• Improved persistence

Delayed harvest 

• Increased harvest timing flexibility
• Manage around weather issues at harvestFlexibility

• Proven performance
• Superior weed control during establishment
• Simple and flexible application

Roundup Ready® 
Technology



Value of HarvXtra® Alfalfa with 
Roundup Ready® Technology



Value of Improved Quality with HarvXtra® Alfalfa
Assumptions – Traditional Cutting System

Seeding Rate (Acres/Bag):  3

Normal Cuttings Per Year:  4

Normal Tons Per Acre:  5

Normal Life of Stand (In Years):  4

• This moves you at least one category higher on the hay test guidelines 
• Example  - “Good to Premium” or “Premium to Supreme” 

RFQ: Improvement of 15% over checks (1pt RFQ = $1)

Stacked with the Roundup Ready® Technology

Presenter
Presentation Notes
Traditional 28-32 harvest schedule



Value of Improved Quality with HarvXtra® Alfalfa
RFQ Improvement of 15%
• RFQ 150 x 15% = 22.5 point improvement = $22.5 premium/ton

• 5 tons/acre x $22.5 premium x 4 years x 3 acres/bag = 
$1,350/bag

Roundup Ready® Technology
• $175 value/acre x 3 acres/bag = $525

Total Value
• $1,350 + $525 = $1,875 per bag



Value of Delayed Harvest with HarvXtra® Alfalfa
Assumptions – Traditional Cutting System

Seeding Rate (Acres/Bag):  3

Normal Tons Per Acre:  5

Cost to Harvest One Cutting of Alfalfa (Dollars/Acre):  $50 

Current Hay Market (Dollars/Ton): $150.00 

Normal Life of Stand (In Years):  4

Moving to 3 cuts from 4 cuts per year 

Stacked with the Roundup Ready® Technology

Presenter
Presentation Notes
For the sake of our example, Midwest numbers were used for the value calculation.



Value of Delayed Harvest with HarvXtra® Alfalfa
Reduced one cutting per year 
• $50/acre harvest costs x 4 years x 3 acres/bag = $600/bag

Improved yield of 10% over life of stand
• 5 tons/year x 10% = .5 tons/year x $150/ton x 4 years x 3 

acres/bag = $900/bag

Roundup Ready® Technology
• $175 value/acre x 3 acres/bag = $525/bag

Total Value
• $600 + $900 + $525 = $2,025 per bag

Presenter
Presentation Notes
Multiple trials conducted at the University of Wisconsin (UW) have shown a 15-20% forage yield advantage for a three cut verse four cut management system over a four year rotation.  However, forage quality of conventional alfalfa in the UW three-cut treatment was significantly lower than in the four-cut treatment.

The 10% yield improvement used here is conservative based on the UW data, but it gives growers the idea of the potential



Legal Statement
For the 2017 growing season, growers must direct any product produced from HarvXtra® Alfalfa with Roundup Ready® Technology seed or crops (including hay 
and hay products) only to United States domestic use.   In addition, due to the unique cropping practices do not plant HarvXtra® Alfalfa with Roundup Ready® 
Technology in Imperial County, California, pending import approval in China and until Forage Genetics International, LLC (FGI) grants express permission for 
such planting.  It is a violation of national and international law to move material containing biotech traits across boundaries into nations where import is not 
permitted. Growers should talk to their product purchaser to confirm their buying position for this product.

Do not export Genuity® Roundup Ready® Alfalfa seed or crop, including hay or hay products, to China pending import approval. In addition, due to the unique 
cropping practices do not plant Genuity® Roundup Ready® Alfalfa in Imperial County, California, pending import approvals and until Monsanto grants express 
permission for such planting.

Forage Genetics International, LLC (“FGI”) is a member of Excellence Through Stewardship® (ETS). FGI products are commercialized in accordance with ETS 
Product Launch Stewardship Guidance, and in compliance with FGI’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity 
Crops. Certain products have been approved for import into key export markets with functioning regulatory systems. Any crop or material produced from this 
product can only be exported to, or used, processed or sold in countries where all necessary regulatory approvals have been granted. It is a violation of national 
and international law to move material containing biotech traits across boundaries into nations where import is not permitted. Growers should talk to their grain 
handler or product purchaser to confirm their buying position for this product. Growers should refer to http://www.biotradestatus.com/ for any updated information 
on import country approvals. Excellence Through Stewardship® is a registered trademark of Biotechnology Industry Organization.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready® crops contain genes that confer tolerance to glyphosate, the active 
ingredient in Roundup® brand agricultural herbicides. Roundup® brand agricultural herbicides will kill crops that are not tolerant to glyphosate. Genuity Design®, 
Genuity Icons, Genuity®, Roundup Ready® and Roundup® are trademarks of Monsanto Technology LLC, used under license by FGI. HarvXtra® is a registered 
trademark of Forage Genetics International, LLC. HarvXtra® Alfalfa with Roundup Ready® Technology is enabled with Technology from The Samuel Roberts 
Noble Foundation, Inc.
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