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Chapter 11
Introduction

Calvin H. Pearson

Alfalfa is an herbaceous, deep-rooted
and quite long-lived perennial legume. It is
often referred to as the "Queen of the Forag-
es" because it is a highly productive crop
and one of the most palatable, nutritious,
and widely adapted forage species. The
term "alfalfa" is Arabic meaning "best fod-
der." In Europe, alfalfa is referred to as “lu-
cerne”. It is grown in most areas of the
United States under a wide range of envi-
ronments; from high elevations with very
short growing seasons to low elevations
where production occurs year round.

Domestication of the horse began around
2500 B.C. somewhere in the Ukraine or In-
ner Asia. The care, feeding, and breeding of
horses were of supreme importance, espe-
cially for kings and aristocracy. The horse
was valuable for conducting war and con-
quering at greater distances. It was at this
time that alfalfa also began to be domesti-
cated, perhaps to provide feed for horses.
Alfalfa is the oldest domesticated crop
grown exclusively for forage.

The Spaniards introduced alfalfa to the
western hemisphere in the 16th century. Al-
falfa was successfully grown in the irrigated
desert oases around Lima, Peru by 1650. It
was first grown in the United States in
Georgia in 1736. Early attempts to grow
alfalfa in various regions of the eastern
states were not always successful. The crop
did not spread north from Mexico until the
late 19th century. Introductions of alfalfa
into California from Peru in 1841 and from
Chile around 1850 resulted in rapid expan-
sion of production through Great Britain and
on into the Colorado Rockies.
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Fig. 1. Alfalfa is "Quee ' te Forages™ bcause
it is highly productive, nutritious, and widely
adapted.

In Colorado during the late 19th century,
cattle grazed the open range but the land was
soon overstocked and overgrazed. When se-
vere winters occurred, large numbers of li-
vestock died because feed was scarce. This
prompted the development of haying, first
with native grasses in meadows along
streams and then with alfalfa produced using
newly developed irrigation methods.

Alfalfa has become one of the three most
valuable crops in Colorado. In 2009, 3.32
million tons of alfalfa hay were produced in
Colorado on 850,000 acres with an esti-
mated value of $457 million. In some years,
the value of alfalfa in Colorado exceeds that
of wheat and corn.

The information contained in this section
on alfalfa is intended to provide the reader
with sufficient detail to set production objec-
tives and goals and to make informed deci-
sions to produce high quality alfalfa in the
Intermountain areas of Colorado and sur-
rounding states.
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Chapter 12

Variety Selection and Budget

Calvin H. Pearson and Rod Sharp

Alfalfa is grown throughout the Inter-
mountain West under a wide range of condi-
tions. These growing conditions include a
diversity of elevations, soil types, irrigation
water availability and quality, field slopes,
and management practices. Specific condi-
tions that exist on farms and ranches must be
considered when selecting a variety.

As with other inputs and management
considerations, varieties selected for plant-
ing should meet the objectives of the forage
system on the farm or ranch. How alfalfa fits
into cropping systems and crop rotations
may influence the alfalfa varieties that are
selected for planting. Additionally, alfalfa
grown for the dairy market (more cuttings
and a possible shorter stand life) versus the
hay feed market (few harvests and longer
stand life) can be affected by the alfalfa va-
riety planted on the farm.

Producers should select varieties based
on personal study and thoughtful considera-
tion using as much factual (quantitative da-
ta) information as possible. Check with your
local Extension office or Agricultural Expe-
riment Station for yield performance data
and other plant performance characteristics
of varieties that interest you (csucrops.com).
Ask your local seed dealer, crop consultant,
or seed representative for additional infor-
mation. Information about varieties obtained
from neighbors may be useful, but testimo-
nials can be highly subjective.

More than one variety should be planted
on farms with large acreages of alfalfa. Va-
rieties have unique strengths and weak-
nesses. Planting several varieties will reduce
the risk of poor performance if one variety
fails to meet production expectations. After

thorough study, producers should select sev-
eral varieties that appear well suited to their
farm or ranch. Test strips of these varieties
should be planted to check performance un-
der specific field and management condi-
tions.

There are a large number of alfalfa va-
rieties available for commercial production
in the U.S. Such a large number of varieties
present a challenge to growers to select va-
rieties from such a large number of possi-
bilities. A listing of varieties available for
planting in the United States is located on-
line at http://www.alfalfa.org/. Under the
“Education” drop down list, click on “alfalfa
variety leaflet”.

The major factors that should be consi-
dered when selecting alfalfa varieties are
listed in Table 1 and are discussed below.

Table 1. Major factors to consider when select-
ing an alfalfa variety.

e Yield potential

o Disease resistance

e  Winter hardiness/Fall dormancy
o Forage quality

e Special conditions and specialty
traits (i.e. high water table, grazing,

dryland, biotech traits)

Yield Potential

Forage yield has a direct effect on prof-
itability (Fig. 1). Producers should utilize
comparison data for varieties. Don’t rely on
subjective information on which to base a
decision for selecting a variety. At the West-
ern Colorado Research Center at Fruita we
routinely conduct variety performance tests
for alfalfa. Yield data are summarized an-


http://www.alfalfa.org/

Fig. 1. For risk management purposes, several
adapted alfalfa varieties should be planted, espe-
cially on farms with large acreages of alfalfa.

nually and made available to the public. Re-
sults of these trials are posted on the Internet
after each cutting. This information is avail-
able at www.csucrops.com. There are sever-
al other locations in the western states where
alfalfa variety performance tests are con-
ducted.

Look for other alfalfa forage yield tests
conducted by universities, seed companies,
consultants, and others that are similar to
your conditions. Tests should be conducted
under comparable climates, soils, elevation,
irrigation conditions, management practices,
and pest pressures. Today, in many cases,
check varieties used for comparison are not
"old" varieties, such as Ranger. Also, varie-
ties used for comparison purposes are typi-
cally within the same fall dormancy.

Some people may be lured into planting
“old” varieties. Avoid planting old varieties
of alfalfa. Yields of old varieties such as
Ranger, Vernal, and Lahontan, are low in
comparison to more recently developed va-
rieties (Table 2). In fact, these old varieties
often have the lowest yields under these test
conditions.

If at all possible, identify varieties that
are high yielding at two or more locations
and for more than one year. In other words,
using only first year yield data should be
avoided when making variety selection deci-

Table 2. Performance of "old" alfalfa varieties at
Fruita, Colorado (1984-1995).

No. of Percent
Variety location of test Ranking
years average
Lahontan 6 88 18 of 20
Ranger 13 88 17 of 18
Vernal 6 91 13 of 15

sions. Preferably, yield information is avail-
able for the life of the stand. Varieties that
are high yielding across several locations
and years indicate performance stability un-
der changing conditions.

Disease Resistance

Resistance to many of the major diseases
found in the U.S. and western states have
been bred into new varieties. The most im-
portant alfalfa diseases in western Colorado
requiring highly resistant varieties are bac-
terial wilt, phytophthora root rot, fusarium
wilt, and nematodes. Most new varieties re-
leased to the public contain
resistance to bacterial wilt and phytophthora
root rot. Standardized tests are used by alfal-
fa breeders to characterize the level of dis-
ease resistance in alfalfa varieties. Resis-
tances ratings used in alfalfa are different
than those used for many other crops. High
resistance in alfalfa does not mean that
100% of plants are resistant as assumed by
some people (Table 3).

Table 3. Rating categories used for describing
disease resistance in alfalfa.

% Resistant Resistant ..
Plants Class Abbreviation
High
=50 Resistance IR
31-50 Resistance R
Moderate
15=50 Resistance SR
Low
6-14 Resistance LR
0-14 Susceptible S

Alfalfa stem nematodes are a serious
problem in western Colorado and many oth-



er locations in the West U.S., as well as in
other areas of the region (Fig. 2). These ne-
matodes invade the plant causing yield loss,
stand decline, and may predispose the plant
to invasion by other pathogens.

Varieties selected for planting in loca-
tions know to have nematodes should have
high resistance to nematodes.

Roundup-Ready® Alfalfa Varieties

Alfalfa varieties have been developed
recently that are tolerant to Roundup (gly-
phosate) herbicide. Roundup-Ready alfalfa
was deregulated and released for commer-
cial production in the United States but does
carry with it some restrictions, particularly
related to exports. This technology allows
growers to apply Roundup to alfalfa as pre-
scribed on the herbicide label without harm-
ing the alfalfa crop. In the time since Roun-
dup-Ready alfalfa varieties have become
available, the number of companies licensed
to sell Roundup-Ready alfalfa and the num-
ber of varieties available in the marketplace
has increased dramatically. During the pe-
riod between 2005-2007, 22 seed suppliers
collectively offered 41 varieties of Roun-
dup-Ready alfalfa. These new varieties are
spread across several fall dormancies but the
most common is fall dormancy 4.

Growers who plant Roundup-Ready al-
falfa for forage production are required to
sign and comply with a Technology Agree-
ment (a Monsanto license). This Technology
Agreement specifies how the crop is to be
managed for production; outlines guidelines
for how the alfalfa forage is to be marketed,;
how the stand is to be taken out; and other
considerations. Roundup-Ready alfalfa seed
cannot be produced for any purpose without
a separate seed company contract. Growers
must also follow the Technology Use Guide
and other supplemental information as pro-
vided by Monsanto. Growers must also pay
a technology fee when they purchase the
seed. The cost of the seed along with the
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technology fee increases the price of the
seed compared to that for conventional alfal-
fa seed. In general, in the western United
States, the price of Roundup-Ready alfalfa
seed is approximately 2 times higher than
conventional seed. Accordingly, the price of
Roundup-Ready alfalfa seed often ranges

Fig. 2. Alfalfa stem nematodes are a serious prob-
lem in western Colorado. White flagging as shown
in the photograph is diagnostic for the presence of
alfalfa stem nematodes.

from $5.50 to $6.50 per pound; however,
according to some university studies, the
higher seed cost is typically offset by im-
provements in weed control performance,
yield, and forage quality. Roundup-Ready
technology may have value in the establish-
ment year of alfalfa, extending the life of an
alfalfa stand, fields with high annual weed
pressure, fields with perennial weeds prob-
lems, and others.

Stand Persistence

Stand persistence in Intermountain West
locations varies because of environmental
factors and management practices. Envi-
ronmental factors such as cold temperatures,
snow cover, soil fertility, and irrigation wa-
ter management affect stand persistence.
Management practices such as cutting sche-
dule, fall harvest management, fertilizer ap-
plications, and varietal selection also affect
stand persistence.

Stand life in the mountain states varies
considerably, ranging from three years up to



twenty years. Generally, in many of the low
elevation valley areas, alfalfa stands are in
production from three to five years while at
higher elevations stands are often in produc-
tion much longer. However, longer stand life
may be related to producer acceptance of
low yields.

Stand persistence at higher elevations
depends primarily on winter hardiness while
stand persistence in low valley areas de-
pends heavily on the disease resistance of
the variety.

Winter hardiness is a more
accurate indicator of winter
survival than fall dormancy

Winter Hardiness/Fall Dormancy

Fall dormancy rating has been consi-
dered by many people to also mean winter
hardiness. Fall dormancy and winter hardi-
ness are not synonymous terms, particularly
in modern alfalfa varieties.

Fall dormancy rating is from 1 (very
dormant) to 11 (very nondormant). Histori-
cally, the general rule has been to choose a
fall dormancy rating equal to the number of
harvests. Fall dormancy of alfalfa is based
on morphological characteristics of the ve-
getative growth observed in the fall after the
last cutting. The expression of fall dormancy
results from the combined effects of short
days and cool temperatures. Under short-day
conditions, differences among dormant and
nondormant varieties are magnified at low
temperatures. Under the long-day conditions
of spring and summer there is little differ-
ence in regrowth between dormant and non-
dormant varieties. Under short-day condi-
tions, hardy varieties have the greatest dor-
mancy response, and nonhardy varieties
have the least. Thus, a decrease in photope-
riod and temperature causes a greater de-
crease in the top growth of fall dormant va-
rieties than in the nondormant varieties. Va-
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rieties adapted to southern regions have a
more erect, taller regrowth while northern
varieties produce long or short, prostrate
stems.

Winter hardiness, in contrast, is the ca-
pacity of a plant to withstand winter injury
and plant loss and provides a more accurate
indicator of winter survival than does fall
dormancy. The scale for winter hardiness
ranges from 1 (very winter hardy to 6 (no
winter survival). Winter hardiness evalua-
tions are a recent determination that was in-
itiated in 1995 and was revised in 2003 (see
http://www.naaic.org/stdtests/ wintersurvi-
valnew.htm). It is a trait of critical impor-
tance for alfalfa grown in the northern Unit-
ed States. Winter hardiness of alfalfa varie-
ties is best determined when varieties are
exposed each year to harsh winter condi-
tions. However, winter conditions vary each
year making a consistent, accurate mea-
surement of winter hardiness difficult. Thus,
consistent assessment of winter hardiness is
more difficult to obtain than fall dormancy.

For years, fall dormancy has been used
as a predictor of winter hardiness. The asso-
ciation of fall dormancy with winter survival
is no longer valid. For example, alfalfa va-
rieties are now available with fall dorman-
cies of 4-5 but have winter survival ratings
of 1-3. This results in alfalfa with higher
yield potential but does not compromise
winter survival. Such new varieties are fast-
er to recover after cutting and are well suited
for green chop or when hay can be dried and
baled quickly to avoid regrowth into win-
drows.

While fall dormancy may be an indicator
of winter hardiness there are alfalfa varie-
ties, for example, that are fall dormant but
not very winter hardy. It becomes difficult to
determine how varieties will perform in spe-
cific locations just by looking at their fall
dormancy ratings. Variety performance tests
and grower experience at specific locations
are valuable in providing alfalfa growers



with information to assist them in selecting
varieties that perform well on their farm or
ranch.

Varieties best adapted to mountain west
conditions need moderate winter hardiness
for low valley areas and increased winter
hardiness for higher elevations (Fig. 3).
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Fig. 3. Varieties adapted to western Colorado need
moderate winter hardiness for low valley areas
and increased winter hardiness for higher eleva-
tions.

Non-winter hardy varieties are likely to ex-
perience plant losses in many years in the
Intermountain West. Varieties that are ex-
tremely winter hardy generally produce
lower yields because of early fall dormancy
and slower regrowth in the spring and fol-
lowing harvests.

The National Alfalfa & Forage Alliance
publishes variety characterization informa-
tion for alfalfa varieties that are currently
available for purchase in the United States.
This organization is a good source of infor-
mation to check ratings for winter survival,
fall dormancy, pest resistance, and other
plant characteristics of a large number of
alfalfa varieties. This alfalfa variety infor-
mation is available online at
www.alfalfa.org.

Forage Quality

In recent years, hay quality has become
more important in determining selling price.
The quality of the hay required to meet the
needs of the end user must be determined.
Hay quality needs of animals vary, depend-
ing on animal species, its age, and use.

Many factors have a significant impact
on hay quality. Some of these factors, such
as stage of maturity, weeds, fertilizer, irriga-
tion, insects, and diseases, have a greater
impact on forage quality than the variety.
Nevertheless, when establishing a compre-
hensive production system, hay quality of a
variety should be considered. Some varieties
are known to be more difficult than others to
obtain high quality hay.

Developing varieties with improved fo-
rage quality and reduced lignin is currently
an important focus of many alfalfa breeders.
Multifoliate alfalfa varieties have been
shown to produce higher quality hay than
some of the traditional alfalfas. Improved
forage quality of multifoliate over trifoliate
alfalfas appears to be more evident when
multifoliate expression levels are high. In
the future, technologies such as herbicide-
tolerant alfalfa (e.g., Roundup-Ready) may
help hay growers better manage weeds that
negatively impact forage quality, marketa-
bility, and hay selling price (Fig. 4).

Fig. 4. In recent times, hay quality has become

more important in marketing alfalfa hay and in
determining selling price.



Special Considerations

Special considerations for variety selec-
tion may be important to meet unique field
and management conditions. A producer
who decides to grow alfalfa in a field that
has a high water table should seed a variety
that tolerates high water tables. Fields that
are routinely grazed should be planted with
a variety that is adapted for grazing. A varie-
ty adapted to dryland conditions will likely
be different than varieties that are suited to
irrigated conditions.

Varieties, Brands, and Blends

Growers who purchase named varieties
of officially certified seeds are assured of
variety performance and genetic integrity.
Certified ("blue tag™) seed is widely availa-
ble and highly recommended for reliable
performance. Each certified, registered alfal-
fa variety is a distinct genetic variety. Unlike
registered varieties, seeds sold as blends,
brands, variety not stated, and commons are
not pedigreed and they cannot be certified.

Today, most genetic material of alfalfa is
developed by private breeding companies.
The rights to genetic material may be sold to
other companies who, in turn, affix their
company's variety, brand, or blend name.
Alfalfas may be marketed as a single varie-
ty, or mixed into a blend or sold as a variety-
not-stated branded product.

Diverse business arrangements make it
difficult to determine how new and novel
some of these varieties, brands, and blends
really are. Alfalfa seed sold as non-certified
blends is impossible to assess because from
year to year, the percentage of each compo-
nent variety can change; thus, the perfor-
mance of the blend may also change. Some
blends may contain one variety, and/or be
diluted with other filler varieties that could
be low-yielding or less persistent.
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Seed Price

Seed costs of conventional alfalfa varie-
ties are approximately 5% of the total cost of
establishing alfalfa when allocated across
the life of the stand (assuming a 4-year stand
life) while by comparison the seed costs of
Roundup Ready alfalfa varieties are approx-
imately 10%. Seed of a variety that costs
more, yields more, and has more value is
worth the extra investment in seed costs. Se-
lecting an alfalfa variety based only on seed
price is shortsighted. However, buying high-
priced seed of a variety that does not per-
form better than seed of a low-priced variety
IS not wise.

Controlling input costs and maximizing
hay yields and selling price are critical for
profitable alfalfa hay production. Table 4
shows the relationship among production
costs, yield, and selling price. Keeping pro-
duction costs low, while maximizing yields
and selling price will result in more profits
than when yields and selling prices are low
and production costs are high. This data ta-
ble shows in a quantitative manner how
these three factors work together to affect
the net returns or profits of alfalfa hay pro-
duction in western Colorado.

Tables 5-14 shows estimated costs and
returns per acre of irrigated alfalfa grown in
western Colorado using conventional and
Roundup-Ready alfalfa varieties. These crop
enterprise budgets are an estimate of poten-
tial profitability based on the assumptions of
the input data. Costs and returns for specific
farms will vary and hence it is important for
producers to conduct their own analysis to
determine how various inputs will affect the
profitability on their farm/ranch.

The enterprise budgets in Tables 5-14
are for fall establishment and for each year
of the 4-year life of the stand. The main dif-
ferences between establishing Roundup-
Ready alfalfa and conventional alfalfa were
higher seed costs for Roundup-Ready alfal-
fa. The cost to establish Roundup-Ready



alfalfa was $72.09 more per acre than for
conventional alfalfa. There was a $9.47
higher return per acre with Roundup-Ready
alfalfa than conventional alfalfa for each of
the 4 years of hay production because of
lower herbicide costs for Roundup-Ready
alfalfa.

Over the life of the stand, conventional
alfalfa was just slightly more profitable than
Roundup-Ready. However, hay yields and
hay quality of Roundup-Ready alfalfa and
conventional alfalfa varieties were assumed
to be the same. Also, market prices were
also assumed to be the same for both

Roundup-Ready varieties and conventional
alfalfa varieties. If the alfalfa stand does not
thin and weed control is superior over the
life of the stand by growing Roundup-Ready
alfalfa varieties and this translates into high-
er hay quality and a higher selling price, it is
possible for growers to obtain increased
profits with Roundup-Ready alfalfa varie-
ties. Thus, it is important for producers to
conduct their own analysis using input data
specific for their farm/ranch to determine
which varieties are best suited for their op-
eration.

Table 4. Net return per acre of irrigated alfalfa in western Colorado as affected by production costs, yield,

and selling price.

Yield Price Cost per acre

ton/acre per ton 200 250 300 350 400 450
3.5 150 100 50 0 -50 -100
4.5 250 200 150 100 50 0
55 100 350 300 250 200 150 100
6.5 450 400 350 300 250 200
7.5 550 500 450 400 350 300
8.5 650 600 550 500 450 400
3.5 185 135 85 35 -15 -65
4.5 295 245 195 145 95 45
5.5 110 405 355 305 255 205 155
6.5 515 465 415 365 315 265
7.5 625 575 525 475 425 375
8.5 735 685 635 585 535 485
3.5 220 170 120 70 20 -30
4.5 340 290 240 190 140 90
5.3 120 460 410 360 310 260 210
6.5 580 530 480 430 380 330
7.5 700 650 600 550 500 450
8.5 820 770 720 670 620 570
3.5 255 205 155 105 55 5
4.5 385 335 285 235 185 135
5.5 130 515 465 415 365 315 265
6.5 645 595 545 495 445 395
7.5 775 725 675 625 575 525
8.5 905 855 805 755 705 655
3.5 290 240 190 140 90 40
4.5 430 380 330 280 230 180
5.5 140 570 520 470 420 370 320
6.5 710 660 610 560 510 460
7.5 850 800 750 700 650 600
8.5 990 940 890 840 790 740
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Table 5. Summary of Estimated Costs and Returns per Acre Establishing Irrigated Alfalfa Hay In West-

ern Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 0.00 0.0 0.00 0.00
TOTAL INCOME 0.00
DIRECT EXPENSES
Fertilizers Acre 280.00 1.0 280.00
Irrigation Supplies Acre 10.50 1.0 10.50
Seed/Plants Acre 54.00 1.0 54.00
Hand Labor Hour 10.00 0.08 0.78
Irrigate Labor Hour 10.00 1.00 10.00
Operator Labor Hour 12.00 0.97 11.63
Diesel Fuel Gallon 2.26 6.89 15.57
Repair & Maintenance  Acre 5.22 1.0 5.22
Interest on Op. Cap. Acre 6.96 1.0 6.96
TOTAL DIRECT EXPENSES 394.66
RETURNS ABOVE DIRECT EXPENSES -394.66
TOTAL FIXED EXPENSES 21.98
TOTAL SPECIFIED EXPENSES 416.64
RETURNS ABOVE TOTAL SPECIFIED EXPENSES -416.64

Note: Cost of production estimates are as of December 15, 2008
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Table 6. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-First Year in Western
Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.00 7.5 1035.00 1035.00
TOTAL INCOME 1035.00
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 44.48 1.0 44.48
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 13.50 1.0 13.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 14.13 1.0 14.13
TOTAL DIRECT EXPENSES 312.95
RETURNS ABOVE DIRECT EXPENSES 722.05
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 347.17
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 687.83

Note: Cost of production estimates are as of December 15, 2008.
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Table 7. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Second Year in Western
Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.00 6.75 931.50
TOTAL INCOME 931.50
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 44.48 1.0 44.48
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 13.50 1.0 13.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 14.13 1.0 14.13
TOTAL DIRECT EXPENSES 312.95
RETURNS ABOVE DIRECT EXPENSES 618.55
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 347.17
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 584.33

Note: Cost of production estimates are as of December 15, 2008.
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Table 8. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Third Year in Western
Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME

Alfalfa Hay Ton 138.00 5.50 759.00
TOTAL INCOME 759.00

DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 44.48 1.0 44.48
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 13.50 1.0 13.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 14.13 1.0 14.13
TOTAL DIRECT EXPENSES 312.95
RETURNS ABOVE DIRECT EXPENSES 446.05
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 347.17
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 411.83

Note: Cost of production estimates are as of December 15, 2008.
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Table 9. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Fourth Year in Western
Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.00 5.00 690.00
TOTAL INCOME 690.00
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 44.48 1.0 44.48
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 13.50 1.0 13.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 14.13 1.0 14.13
TOTAL DIRECT EXPENSES 312.95
RETURNS ABOVE DIRECT EXPENSES 377.05
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 347.17
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 342.83

Note: Cost of production estimates are as of December 15, 2008.
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Table 10. Summary of Estimated Costs and Returns per Acre Establishing Irrigated Alfalfa Roundup

Ready in Western Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 0.00 0.00 0.00
TOTAL INCOME 0.00
DIRECT EXPENSES
Fertilizers Acre 280.00 1.00 280.00
Irrigation Supplies Acre 10.50 1.00 10.50
Seed/Plants Acre 124.38 1.00 124.38
Hand Labor Hour 10.00 0.08 0.78
Irrigate Labor Hour 10.00 1.00 10.00
Operator Labor Hour 12.00 0.97 11.63
Diesel Fuel Gallon 2.26 6.89 15.57
Repair & Maintenance  Acre 5.22 1.00 5.22
Interest on Op. Cap. Acre 7.89 1.00 7.89
TOTAL DIRECT EXPENSES 466.75
RETURNS ABOVE DIRECT EXPENSES -466.75
TOTAL FIXED EXPENSES 21.98
TOTAL SPECIFIED EXPENSES 488.73
RETURNS ABOVE TOTAL SPECIFIED EXPENSES -488.73

Note: Cost of production estimates are as of December 15, 2008.
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Table 11. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-First Year-Roundup
Ready in Western Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME

Alfalfa Hay Ton 138.00 7.50 1035.00
TOTAL INCOME 1035.00

DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 18.04 1.0 18.04
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 31.10 1.0 31.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 13.50 1.0 13.50
TOTAL DIRECT EXPENSES 303.48
RETURNS ABOVE DIRECT EXPENSES 731.52
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 337.70
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 697.30

Note: Cost of production estimates are as of December 15, 2008.
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Table 12. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Second Year-Roundup
Ready in Western Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.00 6.75 931.50
TOTAL INCOME 931.50
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 18.04 1.0 18.04
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 31.10 1.0 31.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 13.50 1.0 13.50
TOTAL DIRECT EXPENSES 303.48
RETURNS ABOVE DIRECT EXPENSES 628.02
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 337.70
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 593.80

Note: Cost of production estimates are as of December 15, 2008.
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Table 13. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Third Year-Roundup

Ready in Western Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.00 5.50 759.00
TOTAL INCOME 759.00
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 18.04 1.0 18.04
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 31.10 1.0 31.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 13.50 1.0 13.50
TOTAL DIRECT EXPENSES 303.48
RETURNS ABOVE DIRECT EXPENSES 455.52
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 337.70
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 421.30

Note: Cost of production estimates are as of December 15, 2008.
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Table 14. Summary of Estimated Costs and Returns per Acre Irrigated Alfalfa Hay-Fourth Year-Roundup
Ready in Western Colorado.

YOUR
PRICE FARM
ITEM UNIT (dollars) QUANTITY AMOUNT (dollars)
INCOME
Alfalfa Hay Ton 138.0 5.00 690.00
TOTAL INCOME 690.00
DIRECT EXPENSES
Fertilizers Acre 78.00 1.0 78.00
Herbicides Acre 18.04 1.0 18.04
Insecticides Acre 8.00 1.0 8.00
Irrigation Supplies Acre 42.00 1.0 42.00
Seed/Plants Acre 31.10 1.0 31.50
Custom Fert/Lime Acre 5.00 1.0 5.00
Hand Labor Hour 10.00 1.54 15.42
Irrigate Labor Hour 10.00 4.00 40.00
Operator Labor Hour 12.00 1.15 13.83
Diesel Fuel Gallon 2.26 10.90 24.66
Repair & Maintenance  Acre 13.93 1.0 13.93
Interest on Op. Cap. Acre 13.50 1.0 13.50
TOTAL DIRECT EXPENSES 303.48
RETURNS ABOVE DIRECT EXPENSES 386.52
TOTAL FIXED EXPENSES 34.22
TOTAL SPECIFIED EXPENSES 337.70
RETURNS ABOVE TOTAL SPECIFIED EXPENSES 352.30

Note: Cost of production estimates are as of December 15, 2008.
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Chapter 13

Stand Establishment
(Irrigated and Dryland)

Calvin H. Pearson and C.J. Mucklow

High yields of alfalfa cannot be obtained
without a dense, vigorous plant stand (Fig.
1). Poor stands of alfalfa will often lead to
low yields, a shortened stand life, more
weeds, reduced forage quality, and low prof-
its.

Careful and thorough advance planning
is important when establishing alfalfa. Poor
alfalfa stands are not easily remedied after
planting and, in most cases, attempts to
thicken existing alfalfa stands will fail.

Fig. 1. A dense, vigorous alfalfa stand is essential
to obtain high yields.

Field Selection
Topography

Field topography varies widely in many
fields. Level fields permit uniform water
distribution and infiltration. Water that
ponds in low spots can damage alfalfa
stands.

Leveling is usually necessary in uneven
fields. In areas where large soils cuts are
made, less productive soil often occurs in
those parts of the field. This may result in
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varied productivity across the field, and tar-
geted, specific management may be neces-
sary to improve yields in these less produc-
tive areas of the field.

Physical properties

Alfalfa grows best on well-drained, deep
soils. These soils permit alfalfa to develop
an extensive root system to explore a large
soil volume so roots can obtain the water
and nutrients needed to support a large,
healthy plant. Soil compaction and other soil
problems that restrict root growth will limit
plant productivity.

When grown on soils with poor internal
drainage and subsoil physical properties
which restrict root growth, alfalfa is likely to
experience an increased incidence of root rot
diseases. A low soil-oxygen content that
typically occurs in wet soils will adversely
affect alfalfa growth.

To achieve optimum alfalfa establish-
ment, production, and stand persistence, a
well-drained soil is essential. However, sa-
tisfactory alfalfa production can be obtained
on moderately well-drained soils when ideal
soils do not exist.

Chemical properties

A fertilizer management program should
be developed well in advance of planting.
This will require sampling the field and ob-
taining a soil analysis to determine the nu-
trient status of the field. Nutrient deficien-
cies are usually easily corrected with the ap-
propriate fertilizer and application rate.




Some soils may contain toxic levels of
elements (salts) that could limit the produc-
tivity of the field. Toxic chemicals in the
soil or inadequate soil fertility that could
adversely affect a new planting of alfalfa
include herbicides, fertilizers, manure appli-
cations, or extensive soil leveling. High sa-
line and sodic soils occur in western Colora-
do and other mountain west locations. Alfal-
fa is not highly salt tolerant and a 50% re-
duction in forage yield is possible when soil
salinity reaches 8.8 mmhos/cm. Soil testing
and field history information may assist in
identifying a field that is not suitable for
producing alfalfa. Sites that are saline or
sodic should be avoided. The cost required
to reclaim these sites is often high and
should be thoroughly considered before
starting a reclamation process.

Biological properties
Fields with severe weed problems may
require an effective weed control effort be-
fore alfalfa can be successfully produced.
Failure to do so may result in poor stand es-

tablishment, low yields, and reduced quality.

Examples of problem weeds are field bind-
weed, Russian knapweed, buckhorn plan-
tain, Canada and other thistles, quackgrass
and other perennial grasses, and dandelion.
It is important to control severe weed infes-
tations prior to planting alfalfa. With the re-
cent advent of Roundup-Ready® alfalfa,
perennial weed problems may be controlled
effectively with the application of Roundup
herbicide into established alfalfa stands. Just
how well this weed control strategy will
work on various persistent perennial weeds
will be determined in time.

Crop Rotation
Crop rotation affects alfalfa establish-
ment. Alfalfa should never follow alfalfa.
Problems with diseases, weeds, nematodes,
and autotoxicity will usually result in unac-
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ceptable alfalfa plant stands and poor plant
performance. Autotoxicity is the release of
toxic chemical substances that inhibit ger-

mination and growth of the same plant spe-
cies. Alfalfa possesses autotoxic properties.

To avoid autotoxicity, rotate to other
crops for at least one year before alfalfa is
reseeded. Fields that have a history of nema-
todes, high disease incidence, or hard to
control weeds may require rotating to other
crops for two or more years before alfalfa
can be reseeded.

In northwest Colorado, growers have re-
ported anecdotally a successful crop rotation
of killing an older stand in late summer with
Roundup, interseeding the field with oats the
following year, and then planting back to
alfalfa in late summer or spring of the fol-
lowing year. Make sure when attempting to
Kill an alfalfa stand using Roundup that the
alfalfa is not a Roundup-Ready alfalfa varie-
ty. This crop rotation of alfalfa-oats-alfalfa
is based on grower experience and no re-
search has been conducted in northwest
Colorado to verify the validity of this crop-
ping system.

Field history information is particularly
important to determine if any herbicides
were applied previously that could persist in
the soil long enough to cause damage to a
new planting of alfalfa. Rotating to a grain
crop following alfalfa has several advantag-
es. Grains crops such as corn, wheat, barley,
dry bean, and others will utilize the nitrogen
released from the previous alfalfa crop.
Broadleaf weed problems that may be
present in alfalfa fields are readily controlled
with herbicides when grain crops follow al-
falfa. The severity of many alfalfa pathogen-
ic diseases is significantly reduced when
grain crops are grown for multiple years
following alfalfa.



Seedbed Preparation

Field preparation for alfalfa should begin
well ahead of planting, possibly even years
before planting. The purposes of seedbed
preparation are to eliminate or reduce con-
straints to root growth, control weeds, level
the field for drainage, incorporate fertilizers,
enhance harvesting and other field opera-
tions, promote good germination and crop
emergence, and accommodate irrigation.

The desired seedbed for alfalfa should be
smooth, firm, and free of large clods, but
should not be powdery or fluffy (Fig. 2).
The ideal seedbed should be firm, but soft or
loose enough to see a foot print as shown in
Fig. 3. A proper seedbed permits good seed-
to-soil contact, uniform planting depth,
promotes soil moisture movement to the
seed, and minimizes soil crusting.

Fig. 2. The seedbed for alfalfa should be smooth,
firm, and free of large clods.

We have encountered problems estab-
lishing uniform stands of alfalfa in western
Colorado when the soil is too powdery. This
problem occurs under furrow-irrigated con-
ditions and alfalfa plants in the center of the
bed are killed. This is thought to be caused
by excessive salt accumulation in the center
of the bed during irrigation. As water moves
laterally from the furrow dissolved salts are
carried by water to the center of the bed. As
water evaporates, salt is concentrated in the
center of the bed close to the soil surface.

Tillage practices for alfalfa vary from
farm to farm. Many of the reasons for tillage
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Figi. ; An alfalfa seeabea should be firm, but
soft or loose enough to readily make a com-
plete footprint in the soil.

are shown in Table 1. Both primary and sec-
ondary tillage are typically used in seedbed
preparation for alfalfa and are discussed be-
low in more detail.

Primary tillage
Primary or deep tillage includes field

operations that penetrate deep into the soil
profile and are more vigorous and extensive
than shallow tillage operations. Primary til-
lage involves the use of deep plowing, rip-
ping, deep chiseling, and subsoiling.
Because alfalfa is a deep-rooted, peren-
nial crop, soil compaction layers that restrict
root growth should be eliminated prior to
planting. Primary tillage operations

Table 1. Reasons for tillage.

1. Managing surface residue.

2. Controlling weeds.

3. Reducing potential diseases and in-
sect problems.

4. Applying and incorporating fertilizer.

5. Managing soil moisture, soil tempera-
ture, soil structure, soil compaction,
soil aeration, and soil erosion.

6.  Preparing the soil for good seed-to-
soil contact.

7. Improving water management.

8.  Preparing the soil surface for other
field operations.




that penetrate below the compaction zone
and fracture the soil should be used. Soil
compaction is most effectively eliminated
when soil is dry.

Factors such as soil type, soil moisture,
equipment used, type of soil compaction,
and cropping history and management affect
the depth and extent of the compaction. Be-
cause of the unique factors that lead to the
development of soil compaction problems,
the practices used to eliminate soil compac-
tion may also need to be unique and specif-
ic.

Secondary tillage
Secondary tillage operations are con-
ducted to prepare the final seedbed. Second-
ary tillage involves the use of disking, rol-
lerharrowing, shallow chiseling, and harrow-

ing.

Land leveling
Most alfalfa fields are intended to re-

main in production for several years. Leve-
ling fields in preparation for planting alfalfa
is often worthwhile. Many fields in western
Colorado and other mountain locations are
surface irrigated and need to be particularly
level. Fields under other types of irrigation
systems may also require leveling to prevent
ponding and flooding from damaging the
alfalfa stand and to facilitate proper harvest
operations.

The amount and degree of leveling often
dictates the type of equipment required and
associated costs. Leveling may range from
using a land plane or float, to setting precise
slopes using laser land-leveling equipment.

Conservation tillage
Conventional tillage practices are used
to plant most alfalfa in many locations in the
mountain west. Alfalfa has also been suc-
cessfully established with conservation til-
lage, but the use of this technology in our
region has been limited. Increased use of
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conservation tillage to establish alfalfa and
other crops under furrow-irrigated condi-
tions depends on the availability of suitable
conservation tillage and planting equipment,
input costs such as fuel, and adequate pro-
ducer knowledge and experience with this
technology.

Producers who use conservation tillage
when planting alfalfa should keep surface
residue relatively large, spread the residue
evenly, and use equipment that will perform
properly when surface residue is present. In
high residue conditions, conservation tillage
planters must allow residue to flow freely
through the equipment without plugging.

Crops planted at the same
time as alfalfa are referred to as
“companion crops”

Companion Crops
Historically, much of the alfalfa has
been seeded in the spring. Typically, alfalfa
and another crop, mainly oats, are planted
together. Planting these two crops together

is designed to aid in the establishment of
alfalfa. The oat crop provides quick ground
cover to reduce soil erosion, compete
against weeds, prevent wind damage to
young seedlings, reduce soil crusting, and
increase forage production during the seed-
ing year. Erosion and wind damage is a
problem that occurs mainly when alfalfa is
planted in sandy soils.

A companion crop will protect sensitive
alfalfa seedlings from frost damage at lower
temperatures and longer exposure times than
alfalfa that is not planted with a companion
crop. However, companion crops are often
strong competitors against young alfalfa
seedlings for nutrients, light, and water.
Planting a companion crop often reduces
alfalfa yields in the first cutting or two.

Killing the oat companion crop chemi-
cally at a juvenile growth stage minimizes
competition from oats and increases alfalfa



yields during the establishment year. This
technique has been used successfully on
highly erodible land that did not have signif-
icant broadleaf weed problems.

Crops planted at the same time as alfalfa
are often inaccurately referred to as "nurse
crops." Because of the competitive nature of
these crops they are more appropriately re-
ferred to as ""companion crops.” Companion
crops produce an effect similar to weed
competition, except companion crops are
easier to eliminate than most weeds.

Crops that can be successfully planted at
the same time as alfalfa are oats, spring
wheat, spring triticale, and spring peas. A
companion crop selected for planting with
alfalfa must be as non-competitive as possi-
ble. For this reason, some crops, such as
winter wheat, are not usually suitable com-
panion crops.

Alfalfa can be successfully established
with an oat-pea crop while maintaining high
yields and improving forage quality of the
first cutting, as compared to seeding alfalfa
with oats alone.

The decision to plant a companion crop
should be based on specific criteria that will
benefit stand establishment of alfalfa. Plant-
ing a companion crop merely because of
tradition is not sufficient justification.

Companion crops can aid in the
establishment of alfalfa

Companion crops are seeded at much
lower rates than when planted alone. Tradi-
tionally, the seeding rate of oats used as a
companion crop is 30-50% of the normal
rate. This translates into a seeding rate of 30
to 50 pounds per acre. To optimize alfalfa
yields and reduce weed competition the
seeding rate of oats should be approximately
15 to 20 pounds per acre.

Because of its competitive nature, the
companion crop should be harvested as hay
or silage when it reaches the boot stage.
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When harvesting the companion crop care
should be taken not to damage the young
alfalfa stand.

Companion crops grown to maturity
should be harvested as soon as they are ma-
ture. When the grain is harvested the re-
maining residue should also be removed or
managed so that it does not create additional
competition with the alfalfa.

Planting Practices
Seed inoculation

Rhizobium bacteria form small, almost
inconspicuous, nodules on the roots of alfal-
fa plants. These bacteria convert atmospher-
ic nitrogen into organic nitrogen that can be
used by the plant. This process supplies the
alfalfa plant with nitrogen needed for
growth.

Many soils contain some Rhizobium bac-
teria, but some fields may not contain ade-
quate numbers. To ensure that adequate
numbers of Rhizobium bacteria are present,
producers should plant inoculated seed. Seed
of alfalfa is often preinoculated with Rhizo-
bium. When purchasing seed, determine if
the seed has been inoculated. If it has not
been inoculated, treat the seed at planting
using a suitable sticking agent. Seed should
be re-inoculated if it has been longer than
six months since originally inoculated or if
storage conditions for the seed may have
damaged the inoculum.

There are various types of Rhizobium
bacteria inoculum. Be sure to purchase Rhi-
zobium inoculum specific for alfalfa. Follow
the instructions on the package for proper
seed treating.

Seed treatment
Seedling diseases are not known to
commonly occur in many locations in the
mountain west. Situations occur occasional-
ly when fungicidal seed coatings may be
needed to protect seedlings during estab-
lishment. Fungicides are most effective



when seed is planted into cool, moist soils
and these conditions persist for an extended
period of time. While damping off condi-
tions are quite rare; however, when they do
occur stand losses can be severe. The use of
fungicides is an inexpensive insurance poli-
cy to protect the investment that growers
make when planting a new alfalfa crop.

Not all alfalfa seed sold is routinely
treated with a fungicide. Use of seed treat-
ments by seed companies varies. If you sus-
pect a fungicide will be needed for success-
ful establishment of your alfalfa, include
treated seed as one of the criteria when pur-
chasing seed for planting.

Planting depth
For seeds to germinate they must have

air, water, and a favorable temperature.
Once germinated, seedlings must be in a
suitable growing medium for the root to
anchor the plant and begin to obtain water
and nutrients for growth. In field conditions,
the growing medium is soil and seeds must
have adequate seed-to-soil contact for seedl-
ings to establish successfully.

Seeding depth of alfalfa is influenced by
soil moisture, soil type, and seedbed condi-
tions. Alfalfa seeds are small and they have
a limited supply of stored energy that can be
used during germination (Fig. 4).
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Fig. 4. Planting depth of alfalfa is important be-
cause the seed is small at 220,000 seeds per pound.
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Planted too deep, alfalfa seed will not
have the ability to emerge. Alfalfa seed that
is planted too shallow and does not have
adequate seed-to-soil contact will not ger-
minate or seed that does germinate will de-
siccate quickly and die. Thus, correct
placement of alfalfa seed in the soil is criti-
cal to seedling emergence and stand estab-
lishment.

In sandy soils and in dry soil conditions,
alfalfa seed should be planted at a depth of
Y- to 1-inch. In fine-textured soils, seed
should be planted ¥- to %2-inch deep.

Planting rate
Achieving the proper initial plant stand

is critical to the productivity of the crop. The
plant population of alfalfa decreases over the
life of the stand (Table 2). Thus, selecting
the correct seeding rate is important.

Table 2. Change in plant stand with age.

Stand Age Plant Population

(plant per sqg. ft.)
less than 1 year more than 30
1 year 20
2 years 15-20

More than 3 years 10-20

Under favorable planting conditions,
seeding rates should be between 10 and 15
pounds per acre for irrigated conditions and
8 to 12 pounds per acre for dryland condi-
tions.

Planting 15 pounds of seed per acre
will distribute 75 seeds per square foot.
Seeding rates of up to 20 pounds per acre
may be necessary in poor planting condi-
tions.

Seed source

Seed used to establish an alfalfa stand
should come from a reputable source. Use of
certified seed ensures seed of known origin,
germination, and seed purity. Seed should be
purchased from reputable seed suppliers and
companies that have demonstrated a com-




mitment to seed quality, plant performance,
and customer satisfaction.

Planting date
Alfalfa is seeded over a wide range of

planting dates in the region (Fig. 5). Deter-
mining the appropriate planting date should
be based on factors such as climate, water
availability, crop rotation, weeds, and vari-
ous management considerations.

Planting dates can be categorized into
spring, summer, and fall plantings. They are
discussed separately below.

Fig. 5. Alfalfa is seeded over a wide range of plant-
ing dates and conditions in the mountain states.

Spring

Spring seeding should occur late enough
so plants will not experience injury from
freezing temperatures. At emergence, alfalfa
is quite cold tolerant, but at the second trifo-
liate leaf stage seedlings are susceptible to
freeze injury. Alfalfa seedlings subjected to
just a few hours of temperatures below 26°F
may be killed. Conversely, planting should
not be delayed too late in the spring. Plants
with poorly developed root systems will not
withstand hot/dry conditions. Also, alfalfa
planted as early in the spring as possible will
be better able to compete against summer
weeds. Weed competition will likely in-
crease throughout the summer months. Fur-
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thermore, yields during the seeding year
from late spring plantings will be low.

Summer

Summer plantings are typically done at
higher elevations, particularly those above
7,000 feet. Planting during the summer mi-
nimizes the risk of alfalfa seedlings expe-
riencing freeze damage. Furthermore, some
growers have found with planting at high
elevations during summer there is an in-
creased chance of afternoon thundershowers
that improves germination and stand estab-
lishment of alfalfa.

Disadvantages of summer plantings are
hot, dry weather that stresses young seedl-
ings and makes maintaining adequate soil
moisture difficult, competition from summer
annual weeds, increased likelihood of soil
crusting, and low yields during the seeding
year.

Fall

The preferred time to plant alfalfa in
many lower valley areas of the Intermoun-
tain West is from middle to late August. In
actuality, fall plantings are really late sum-
mer plantings. Fall plantings offer some dis-
tinct advantages. Temperatures during this
time of year favor rapid germination, emer-
gence, and development of seedlings. Weed
pressures are also lower during late August
as compared to early spring or summer.
Plants established at this time take advan-
tage of favorable growing conditions that
occur during the fall and spring of the next
year. This results in alfalfa stands that estab-
lish quickly and produce high yields during
the first full growing season.

Generally, alfalfa needs six weeks of fa-
vorable growing conditions to survive
winter conditions (Fig. 6). Plants that have
three to four inches of growth before the
first killing frost will generally survive most
winters without experiencing winter Kill.



Fig. 6. Alfalfa needs six weeks of favorable grow-
ing conditions after planting to establish a new
stand to survive the winter without injuring young
plants.

Irrigation
Sufficient water for seed germination

and seedling growth is necessary for suc-
cessful establishment of a new alfalfa stand.
Irrigation is often necessary to provide a
timely amount of water needed for establish-
ing alfalfa stands (Fig. 7). The soil within
the seed zone must remain moist for seeds to
germinate and for young seedlings to estab-
lish. Frequent, light irrigations are usually
preferred for stand establishment. Too much
or too little water can be damaging to both
seed germination and seedling growth.

Fig. 7. Irrigation is often necessary to provide a
timely amount of water needed for establishing
alfalfa stands.
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When planting in heavier soils, crusting
can be detrimental to alfalfa seedling emer-
gence. Crusting can be caused by both rain
and irrigation events. Producers should
schedule irrigation amounts and frequency
to allow for good soil moisture to permit
seed imbibition and seedling emergence,
while minimizing crusting that can inhibit
alfalfa seedlings from emerging from the
soil.

A fallacy continues to persist that with-
holding water will force roots to grow deep
into the soil in search of water. Plants grow
in response to a stimulus, such as water, not
from the lack thereof.

Weed Control

Herbicides applied to crops grown prior
to planting new alfalfa must be known and
considered to avoid herbicide carry-over that
could injure new alfalfa seedlings. A more
thorough discussion of weed control practic-
es is presented in Chapter 17 on weed con-
trol.

Planting Mixtures

Alfalfa-perennial grass mixtures are used
to minimize bloat potential, decrease soil
erosion, improve soil and water conserva-
tion, minimize frost heaving of alfalfa, re-
duce some weed problems, and provide in-
surance against stand failures. Alfalfa-grass
mixtures require less nitrogen fertilizer than
grass alone and mixtures result in a more
uniform yield distribution during the grow-
ing season than grass monocultures.

Alfalfa lodging is often reduced when a
grass is included in the stand because
grasses help to support alfalfa plants. Addi-
tionally, alfalfa-grass mixtures often cure
more quickly than pure alfalfa hay.

The decision to plant mixtures of alfalfa
with other plant species will depend on the
needs and objectives of the producer's fo-
rage system. Alfalfa-perennial grass mix-
tures are common in many areas of the re-














































































































































































