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The yield – quality tradeoff in forages

As yield goes up, nutritive quality goes down because mature 
forage contains more lignin than interferes with digestibility
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Lignin

Alfalfa contains 5-14% lignin in cell walls, 
mostly in stems

Lignin % increases with maturity
Stem proportion increases with maturity

Why Does Quality Decrease with Maturity?
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Lignin

Digestible 
cell wall
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How can we reduce lignin in alfalfa?

1. Cut at younger/earlier stage of maturity

2. Conventional plant breeding, selecting for:

• More leaf and/or less stem

• Less cell wall (NDF, ADF, lignin)

• Greater cell wall digestibility

• Varieties identified in name as HQ, Q, D, HD, or HiGest

3. Genetic modification to reduce lignin synthesis 
(HarvXtra)
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Theoretical Reduced Lignin Advantage
Premium quality?

Higher yield with similar quality? 
Fewer harvests with better persistence?

Greater flexibility on harvest dates (8-11 days)?
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Cutting alfalfa at bud stage for 
optimum quality prevents 
complete recharge of root 

carbohydrates

Reduced persistence

How is Persistence Involved?
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Alfalfa persistence improves because: 

longer harvest intervals mean more time for root replenishment, 

and fewer harvests means less traffic over field.
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The “Six-State” Study
OH, MI, PA, WI, CA, KS

Seeding year 2015

One production year 2016
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Management Strategies for HarvXtra

Option 1 - Manage for fewer cuttings

• Same or better yield, same quality, better persistence, longer stand life

• Reduced harvest cost

Option 2 - Manage for greater quality

• Cut at the usual late bud stage and take advantage of maximum digestibility 
in best case scenario

• Provides flexibility to preserve acceptable quality in case of weather delays

Kim Cassida, cassida@msu.edu
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Evaluating Reduced Lignin & High-Quality 
Alfalfa Varieties in Michigan

Kim Cassida, Phil Kaatz, Monica Jean, and James DeDecker

Objective: Evaluate how commercially available reduced 
lignin/high quality varieties respond to harvest schedules in short 
and long growing seasons

Design
Two sites (East Lansing, Chatham) 
Fall seeding followed by 3 production years
Randomized complete block design, 4 replications/site
Main plot treatment: harvested every 28, 35, or 42 days
Subplot treatment: 6 commercial varieties varying in quality

Kim Cassida, cassida@msu.edu
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Alfalfa Variety Yield and Nutritive Value Across Cuttings & Sites

HarvXtra generally had less 
lignin and better NDFD and 
RFQ than conventionally 
bred WL354HQ, but less 
yield

Conventionally bred HiGest
360 was similar to at least 
one of the HarvXtra varieties 
for all quality measures, with 
similar yields 

There were no interactions 
of variety with site or 
harvest schedule

Kim Cassida, cassida@msu.edu
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Alfalfa Quality Responded Differently 
to Harvest Schedules across Sites

Same pattern was seen for all measures

All quality values stayed in acceptable 
ranges

Chatham
• 28 d quality was better than 35 or 42 d

East Lansing
• 28 d quality was better than 35 d, 

with 42 d intermediate
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Mid and late summer cuttings in East Lansing often had unexpectedly large number of vegetative shoots 
on extended harvest schedules which may have improved quality of longer harvest intervals

Mean Stage Weight, Aug 3

Vegetative Stages
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Conclusions

• Over a three-year stand life, extended harvest schedules improved alfalfa yield 
and decreased quality for all varieties in both southern and northern Michigan.

• The HarvXtra trait enhanced forage quality at both sites compared to a high-yield 
variety but was not always better for individual constituents than conventionally 
bred high-quality varieties.

• Side by side variety testing is still needed to quantify relative yield of alfalfa 
varieties even when biotechnology traits are present.

• Adding forage quality measurement to alfalfa variety testing would allow direct 
comparison of variety quality.

• Higher cost of reduced lignin seed must be weighed against the advantages!
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Two-year total dry yield and average forage quality across 
all sites and cuttings

Total 

DMY 

(ton/A)

aNDF

(%)

NDFD, 

48 hr

(% NDF)

Lignin 

(%)

CP

(%)

RFQ 

(%)

AFX469 15.41 a 35.9 a 46.6 c 6.43 a 21.3 c 184 c

WL354HQ 15.40 a 34.9 ab 49.8 a 6.28 ab 21.9 b 192 bc

HiGest 360 14.73 b 33.7 b 48.2 b 6.07 bc 22.6 a 206 a

FSG 440HVXRR 14.86 b 34.2 b 49.0 b 6.08 bc 22.0 b 200 ab

HVX Driver 14.54 b 34.0 b 50.2 a 6.02 c 22.0 b 206 a

WL341HVXRR 14.53 b 33.9 b 49.8 a 6.02 c 22.1 b 205 a

abc Means within columns with different letters are different (P < 0.05)

No interactions between variety and site or harvest schedule

Main Effect of Alfalfa Variety
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