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One of the most noticeable differences between dairy farm cropping systems in the Northeast
and those in most of the rest of the alfalfa-growing U.S. is in our inclusion of forage grasses in
alfalfa stands. While alfalfa is typically seeded without a grass companion crop (hereafter termed
"clear" alfalfa), most alfalfa in the Northeastern U.S., and especially in New York and New
England, is seeded with one or more cool season grasses: Timothy, smooth bromegrass,
orchardgrass, reed canarygrass and tall fescue.
ALFALFA SEEDING RECOMMENDATIONS, THEN AND NOW
For over 30 years Cornell University agronomists and N.Y. Cooperative Extension professionals
have recommended seeding grasses with alfalfa. In 1973 Cornell initiated studies at three
locations with considerable differences in soil drainage, comparing yield and botanical
composition of clear alfalfa vs. alfalfa seeded with timothy. The research included three harvest
schedules, but only the earliest (first cut in early June) approaches current harvest management
recommendations. Over a four year period 1973-76 there were modest differences in forage
yield, with alfalfa + timothy yielding 9% more than clear alfalfa (13% more the fourth year).
There were also differences in botanical composition: For the early June harvest schedule, by the
fourth year broadleaf weeds-mostly dandelions--constituted 20% of composition for clear
alfalfa compared to only 10% for alfalfa + timothy. This research resulted in the following
recommendation: "Clear alfalfa should be grown only on well-drained, fertile soils. On
marginally-drained soils or soils where heaving occurs, alfalfa should be grown with a
companion grass to ensure long term production. "
In the years since the above study was completed, Cornell University agronomists haven't
changed their opinion on alfalfa vs. alfalfa-grass. The Forage Species Selection Tool, a feature
on Cornell's ,x.rww.Forages.org website, recommends specific forage mixtures based on several
factors including soil type and drainage improvements, if any. For a great majority of the
hundreds of soil types included in the New York database-regardless of any drainage
improvements-alfalfa seeded with a forage grass is the primary recommendation for lactating
dairy cattle. For many of the potentially more productive soil type-drainage combinations, clear
alfalfa is listed as an alternative but includes the statement that alfalfa is "acceptable but not
recommended for this particular application".
In alfalfa-grass seed mixtures, alfalfa is usually the predominant species (in pounds of seed per
acre). Typical seeding rates recommended by Cornell University, in all cases stated as pounds of
live seed per acre, are 8 to 12 pounds of alfalfa with 4 to 8 lbs of grass, while Penn State
recommends 1O pounds of alfalfa with 3 to 8 pounds of grass. Many farmers exceed these alfalfa
rate recommendations by a few pounds per acre, seeding about 15 pounds of alfalfa with 5 or 6
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pounds of forage grass. Depending on the species of grass used, a 2: 1 or 3: 1 ratio of alfalfa to
grass can result in a considerable difference in seeds per square foot. Alfalfa has about 225,000
seeds per pound, although this can vary by 10% or so depending on growing conditions during
seed production. Smooth bromegrass has 140,000 seeds per pound, while timothy has 1.2 million
seeds per pound. Therefore, a seeding rate of 12 pounds of alfalfa and 5 pounds of either smooth
bromegrass or timothy would result in 62 alfalfa seeds per square foot and either 16 bromegrass
seeds or 13 8 timothy seeds. Therefore, at a seeding recommendation of 12 lbs. alfalfa plus 5 lbs.
grass, the ratio of alfalfa to grass seeds per acre would be approximately 4 to 1 for alfalfabromegrass, and 1 to 2 for alfalfa-timothy. Most of these seeding rates, ratios and
recommendations have not been widely tested under today's intensive harvest management
systems-three to four harvests per year. This is one area for which more research is certainly
needed.
While 2: 1 or 3: 1 alfalfa-grass seeding ratios are common, this doesn't mean that either the seed
industry or university agronomists are in agreement. One new variety of late-maturing
orchardgrass was recommended at a seeding rate (with alfalfa) of only one pound per acre, and
that recommendation was by the seed company! Experience has shown that when a seed
company recommends a low seeding rate for one of the varieties it sells, it pays to listen. The
Ontario Ministry of Agriculture, Food and Rural Affairs recommends a seeding rate of 12 lbs of
alfalfa with 1 lb of timothy, but notes that increasing the rate to 3.5 lbs of timothy will decrease
the curing time of the mowed forage. OMAF also recommends 10 lbs of alfalfa with only 2 lbs
of orchardgrass, but 1Olbs of alfalfa with 8 lbs of bromegrass, which better accounts for species
differences in seeds per pound.
THE NUMBERS, PLEASE
While it's useful to compare clear alfalfa and alfalfa-grass forage quality under controlled
research conditions, it's also good to look at regional forage analysis summaries since these may
better reflect what's actually happening "down on the farm". Table 1 is a summary of over
47,000 forage samples analyzed between 2000 and 2003 by the.Dairy One Forage Laboratory in
Ithaca, NY. These averages certainly don't represent "ideal" alfalfa or alfalfa-grass quality; in
fact, the relatively high ADF and NDF concentrations suggest that dairy and field crop
educators-both university and agribusiness professionals-have considerable work ahead of
them in convincing farmers to harvest hay crop forages at the proper stage of maturity.
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Table 1. Summary of Dairy One Forage Laboratory alfalfa and alfalfa-grass analyses, 20002003.

% of Dry Matter
Crude protein
Soluble protein
Lignin
Acid detergent fiber
Neutral detergent fiber
NEL, Meal/lb
NDF digestibility, 48 hr
Dairy One Forage Laboratory, 2003

Alfalfa

Alfalfa-grass

20.7
58.8
8.3
35.6
45.0
0.59
51.2

18.8
55.8
8.1
37.2
49.6
0.57
53.1

In general, the quality differences between the alfalfa and alfalfa-grass forage analysis averages
are modest. Alfalfa has a slight advantage in crude protein and net energy, while alfalfa-grass is
slightly lower in lignin and higher in NDF digestibility. None of these differences are surprising.
It would appear from the higher ADF concentration that the forage represented by the alfalfagrass analyses was harvested at a slightly later stage of maturity. This is based on the "ideal"
ADF of 30% for both alfalfa and forage grasses.
ADVANT AGES OF CLEAR ALF ALFA
Alfalfa has higher crude protein and similar yield compared to alfalfa-grass on the most
productive, well-drained fields. Some seed companies are providing enough information about
the relative maturity of each of their alfalfa varieties that farmers can seed early-, mid- and latematuring varieties, and then time the harvest to maximize yield and quality in each field. While
this is also possible with alfalfa-grass, it's often difficult to match alfalfa maturity with the
maturity of the forage grass. For instance, even the later-maturing orchardgrass varieties often
head out while alfalfa is still in the early bud stage, forcing farmers to make the decision of
harvesting the alfalfa a bit too early, or the orchardgrass much too late. Also, some grass species
don't tolerate the 30-35 day harvest intervals used by today's progressive dairy farmers, and by
the second or third year there's often little forage grass left in the stand. Table 2 depicts separate
forage analyses for the alfalfa and reed canarygrass in a field of third-year alfalfa-reed
canarygrass at Miner Institute. Harvested on June 7, 2004 when the alfalfa was in the late bud
stage and the reed canarygrass was at early heading, the fiber concentrations suggest that the
alfalfa was at the ideal stage of maturity while the grass was already several days past the ideal
stage for lactating dairy cows.
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Table 2. Forage analyses of alfalfa and reed canarygrass in a mixed stand.

DM
Alfalfa
21.9
Reed canarygrass 20.8
Miner Institute, 2004

ADF

NDF
41.0
61.0

31.5
36.0

30-hrDMD

30-hrNDF-d

78.3
79.3

47.0
66.0

For farmers insisting on uniform composition and quality from field to field and harvest to
harvest, it's hard to beat clear alfalfa. Most cool season forage grasses provide the majority of
their yield in the first harvest. With some species such as timothy there's often very little grass in
subsequent harvests. Other forage grasses are more aggressive, which is the reason for the
popularity of orchardgrass in some areas, and the reason for increased interest in reed
canarygrass as a comparuon grass.
ADVANTAGES OF ALFALFA-GRASS
Many of the advantages of alfalfa-grass have little to do with dairy nutrition but everything to do
with ensuring that dairy farmers will have acceptable yields of high quality forages to feed their
cows. On soils subject to frost heaving, the alfalfa in alfalfa-grass stands heaves less, thus
reducing winter damage. In those unfortunate instances where severe alfalfa winterkill does
occur, the grass provides some insurance in that properly fertilized with nitrogen, it often can
produce a decent crop of grass. While clear alfalfa can be manured, alfalfa-grass fields provide a
better place for summer applications of manure. Because runoff and erosion losses are
considerably less in alfalfa-grass fields, there's more assurance that the manure will remain
where it's applied rather than contributing to surface water pollution.
Seeding alfalfa-grass means that eventually farmers will have varying amounts of alfalfa and
grass in stands of different ages: Mostly alfalfa in recent seedings, and increasing proportions of
grass in older stands. While previously cited as a potential disadvantage, this can serve to extend
the harvest window (especially for that all-important first cut) by allowing farmers to begin by
harvesting the fields with the highest proportion of grass. For instance, field trials in Central
N.Y. found that on May 23, grass was at 55% NDF, which is within the range of dairy quality
forage of 52-55% NDF, while alfalfa was at 32% NDF and still had at least a week to grow
before it reached 40% NDF. Five days later (May 28), grass was at 61 % ADF and no longer top
quality, while alfalfa was 37% NDF and just approaching the ideal harvest stage. In this instance
nearly ideal quality could be achieved by beginning harvest of "mostly grass" mixed stands
about May 23, and beginning harvest of "mostly alfalfa" mixed stands a few days later. This is
what we. do at Miner Institute each year: First grass, then grass-alfalfa (less than 50% alfalfa),
then alfalfa-grass (over 50% alfalfa). Another approach gaining favor in New York is to start
harvesting alfalfa-grass fields when the alfalfa is 23-24" high, and start clear alfalfa fields (or
fields with a high proportion of alfalfa) when the alfalfa is 30-32" high.
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There has been a tremendous increase in the number of cool-season forage grasses on the market.
These varieties also offer considerable differences in heading date, allowing farmers to select
grass varieties to match the maturity of the alfalfa varieties they use. Data from recent Cornell
University variety trials include timothy varieties heading from as early as May 28 to as late as
June 23; comparable figures for tall fescue are May 19 to May 26, for orchardgrass May 11 to
May 26, and for reed canarygrass May 30 to June 6. Unfortunately, not nearly enough emphasis
has been placed on the importance of matching grass and alfalfa maturities in alfalfa-grass
stands.
Just because seeding alfalfa with a grass companion crop is much more common in the
Northeastern U.S. doesn't mean that agronomists in the Midwest are necessarily opposed to the
practice. The following statement, from a University of Minnesota Agricultural Experiment
Station bulletin, summarizes this quite well:

"Reed canarygrass is uniquely adapted for mixtures with many of the legumes grown in
Minnesota. In addition to being productive under a diversity of cutting managements, it is not
excessively competitive in mixtures. Grasses are mixed with legumes to minimize bloat potential,
soil erosion, legume heaving and weed invasion inherent in legume monocultures, and to
increase hay drying rates. Recommended grass composition varies from 20% to 50% depending
on use of the forage. "
STAND PERSISTENCE VS. GRASS SPECIES SELECTION
Seeding a forage grass with alfalfa does not "doom" the field to becoming mostly grass. As long
as initial alfalfa establishment was good and weather conditions favorable (no winter ice
sheeting, cold weather damage or frost heaving), grasses don't usually dominate the stand. As
can be imagined, there are considerable differences in alfalfa-grass stand composition as a result
of species, seeding rate and harvest management. Bromegrass is generally considered the least
competitive in alfalfa-grass stands, and orchardgrass the most competitive. Orchardgrass is so
competitive that some agronomists don't recommend it as a companion grass to alfalfa. Harvest
management plays an important role since some species (timothy and bromegrass) tend to be
much less tolerant of frequent harvests than other species (orchardgrass and reed canarygrass).
Ontario agronomists seeded alfalfa alone and with each of five cool-season forage grasses, at
university-recommended seeding rates. The plots were seeded in 1993, harvested once during the
seeding year and twice each year from 1994 though 1998. This research is of particular interest
in that it shows the long-term effects of seeding grasses with alfalfa, both in yield and stand
composition (Table 3).
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Table 3. 1998 dry matter yield (lbs/acre) and stand composition of alfalfa and alfalfa-grass
mixtures.

Rate and species
1993-1998 Mean
1998 Yield
% Alfalfa, 1st cut
12 alfalfa
9361
12953
100.0
10 alfalfa + 8 bromegrass 97 55
12950
98.5
10 alfalfa+ 2 orchardgr 9838
13982
71.8
12 alfalfa+ 1 timothy
9521
12583
96.3
8 alfalfa+ 4.5 reed can. 9651
12900
90.3
10 alfalfa + 8 tall fescue 964 7
12391
56.5
Ontario Ministry of Agriculture, Food and Rural Affairs, 1998.

% Alfalfa, 2nd
100.0
94.5
78.0
92:8
84.8
54.0

As the data shows, there are good reasons for many farmers' hesitancy to seed orchardgrass with
alfalfa. Even at the low seeding rate of 2 lbs per acre, orchardgrass provided significant
competition to the alfalfa, and by 1998 alfalfa represented less than 80% of total yield. Tall
fescue was even more competitive to the alfalfa. Bromegrass and timothy, on the other hand,
even in this two-cut system didn't persist well at all. Reed canarygrass appeared to provide the
best balance, remaining a significant component of the stand while not providing undue
competition to the alfalfa. However, it was surprising that the rhizomatous reed canarygrass
didn't thicken with time. This agrees with our many years of experience seeding alfalfa with reed
canarygrass at Miner Institute. Sometimes we'll get very good stands of both alfalfa and reed
canarygrass, while other times we'll get a topnotch stand of alfalfa but very little reed
canarygrass. The researchers concluded: " .. when an excellent catch of alfalfa is achieved and
winter survival is good, the effect of the companion grass on total yield is minor. However, as
indicated above, the choice of companion grass will have an effect on the alfalfa content of the
harvested forage. "
DAIRY FEEDING TRIALS
For a subject that's been a popular topic of discussion for so many years, it's remarkable that few
lactation studies have been done comparing dairy rations based on clear alfalfa vs. alfalfa-grass.
One recent study at Cornell University used rations providing ratios of alfalfa to tall fescue of
1:0, 2: 1, 1:2, and 0: 1. Five cows were tested in a Latin Square Design, with two periods and five
replications (Table 3.).
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Table 3. Alfalfa vs. alfalfa-tall fescue for lactating dairy cows.

Component

1:0

Milk, lbs/day
71.2 8
DMI, lbs/day
45.2 8
Milk/DMI
1.58
Forage : Grain ratio
84: 16
Milk true protein,%
2.70 8
MUN,%
16.48
P = <0.05 Cornell University, 2002

Alfalfa: Tall fescue ratio
2:1
1:2

0:1

76.1 b

85.8c

89.3c

45.9 8

51.6b
1.66
59:41
2.81 ab
13.0b

54.2b
1.65
.51:49
2.90b
13.lb

1.66
70:30
2.74ab
13.7b

Including tall fescue in these rations increased milk production, and the more grass in the ratio,
the higher the dry matter intake (DMI) and milk production. However, there was higher grain
consumption- and a lower forage to grain ratio when tall fescue was included in the ration. One
problem encountered was that the alfalfa was 27.6% ADF, while the tall fescue was 32.2% ADF.
Ideally, both forages should have been harvested at the same ADF. This difference in ADF
would almost certainly reduce any advantage of the rations containing the tall fescue.
It's useful to consider the economics of 100% alfalfa vs. alfalfa-grass rations, and the 2002
Cornell study permits a look at this. Assumptions are 1:0 ratio alfalfa and 2: 1 alfalfa-tall fescue
silages at $40 per ton, com meal $100/ton, protein concentrate $300/ton, milk price $14.00/cwt.
Using these prices, ration cost was $2.31 for alfalfa and $3.12 for 2: 1 alfalfa-tall fescue. Milk
income was $9.97 and $10.65 respectively, and income over feed cost was $7.66 for alfalfa and
$7.53 for 2: 1 alfalfa-tall fescue. As long as alfalfa can be reliably grown for the same price per
ton as alfalfa-tall fescue, (and remembering that in the Cornell study the grass was harvested at a
later stage of maturity than the alfalfa) dairy farmers can make the decision to grow clear alfalfa
or alfalfa-grass based on crop management factors rather than significant differences in forage
quality or milk production potential.
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