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e agricultural areas of the arid Southwest

1 suited for alfalfa production. Because of the
nearly ideal climate and soils in many southwestern

as, the alfalfa yield potential is greater than in any other
geographic region in the United States. The long, warm sum-
mers and relatively mild winters make for an extended growing
season. In California, the length of the frost-free period typically
ranges from 314 days in the Imperial Valley to 307 days in the
CALIFORNI Sacramento Valley. Most of the soils are alluvial and are fertile
and deep, which is ideal for alfalfa production.

One of the first steps before embarking on alfalfa produc-
tion is selecting the proper site. This is a critical step because site
conditions can limit both yield and profit potential. The charac-
teristics of a site may also affect alfalfa quality as well as stand
persistence and ability to combat weed competition. When alfalfa
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Soil and Water Factors
Affecting Site Selection

Consider the physical and chemical properties
of the soil, the likelihood of waterlogging, and
the quantity and quality of available irrigation
water when selecting a site for alfalfa (Table
2.1). For surface irrigation, the topography and
associated leveling costs are also important.
Also assess biological factors, such as the pres-
ence of diseases, weeds, or nematodes, as well
as crop rotation plans before planting alfalfa on

FIGURE 2.1.

The climatic conditions in the southwestern United States are
nearly ideal for producing alfalfa. Yields of at least 8 to 10 tons per
acre (18 to 22 Mg ha™) are feasible on sites with adequate rooting
depth, nutrition, aeration, water and proper management.

a site.
Properties

etermine the suitability of a
s to know the soil types pres-
can be gro wide range of
clays, and there
i insoil s throughout
ow Desert regions of

Undesirable’

TABLE 2.1

Physical characteristics of ideal, marginal, and

Characteristic

Soil texture Loamy sand, Sand, clay

silty clay
Soil depth (ft) 3-6 <3

Soil chemistry?

(pH) 5.8-6.3 and 7.5-8.2 <5.80r>8.2
Salinity (EC, . ) 0-2 2-5 >5
Exchangeable Sodium <7 7-15 >15
Percentage (ESP)
Boron (mg/L) 0.5-2.0 2-6 >6
Frequency of water logging Never Only during dormant Sometimes during periods
or high water table period of active growth
Slope Nearly level Slightly sloping to >12% slope
12% slope
Water quality
pH 6.5-7.5 7.5-8.2 >8.2
EC, <13 1.3-3.0 >3.0
SAR <6.0 6.0-9.0 >9.0

Note: These categories are approximate and should be modified when warranted by experience, local practices, special conditions, or irrigation method.
' These sites are considered unsuitable for profitable alfalfa production unless reclaimed or specialized management is employed.
2 Values are based on saturated paste extract analysis and are adapted from Lancaster and Orloff (1997).
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California. Sandy soils are common in many
areas on the east side of the Central Valley,
whereas heavy clay loam soils are typical along
the west side. Organic soils may be found in
the San Joaquin—Sacramento Delta area. A thor-
ough knowledge of the soil type found in a field
to be planted to alfalfa is important because
soil type has a profound effect on crop manage-
ment, including water-holding capacity, fertility
and nutrient availability, and drainage.

Soil surveys, published by the USDA
Natural Resources Conservation Service
(NRCS), contain maps to assist growers with
the identification of soil units found on the
farm. Maps are available at NRCS offices or
on the Web at http://websoilsurvey.nrcs.usda.
gov/app/WebSoilSurvey.aspx. Additional
information is included on soil texture and
changes in soil texture with depth, presence
of hardpans, water-holding capacity, drainage,
and infiltration rate. These soil survey maps
and descriptions are generalized and may.not
provide the level of site-specific information
desired. However, soil survey information is an
excellent first step to ascertain thesuitability of
a site for alfalfa production. 4f the survey indi-
cates that the site may have'promise; have the
soil and water analyzed for chemical character-
istics (see Chapters(6=7: “Alfalfa Fertilization
Strategies” and SIrrigating Alfalfa in Arid
Regions”). Do this before planting alfalfa on the
site.

Understand Your SoilVlexture

The term “soil texture” refers to the relative
proportion of sand, silt, and clay in soil. Soil
texture affects the water-holding capacity and
infiltration rate, the rate at which irrigation
water will enter the soil profile. Clay holds the
most water and sand the least. Usually, sandy
soil has the fastest water infiltration rate and
clay soil the slowest, but there are some areas
in the San Joaquin Valley with sandy loam
soils that “seal over,” severely limiting infiltra-
tion. Soil textural characteristics, as well as
other factors such as quality of irrigation water,
influence irrigation system design, irrigation
practices, and nutrient management.

Alfalfa can be successfully produced on
a wide range of soil textures, but sandy loam,
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silt loam, and clay loam soils are generally
preferred. These soil types provide the best
combination of water infiltration, water-holding
capacity, and aeration

for alfalfa.

More extreme A[ﬁ;/ﬁ; can be
soils, such as very
heavy “adobe-type” successfully produced

clay soils or very
sandy soils, make
management more
difficult. Sands and
loamy sands have

on a wide range of soil
textures, but sandy
loam, silt loam, and

such low water-
holding capacities
that fieldsanust be
irrigated every few
days, a task that is
difficult with surface irrigation systems, but
easily achieved with,center pivot or linear
move irrigation.dn addition,uniform surface
irrigation without excessive deep percolation is
nearly impossible.on very sandy soils.

clay loam soils are

generally preferred.

Alfalfa production on very fine-textured
clayssoils'ean be challenging as well. Water
infiltration and drainage are extremely slow
in these soils. Aeration may be poor because
the small pore spaces associated with fine soils
limit the diffusion of oxygen to plant roots,
impairing root growth. These soils may not
drain adequately during winter or spring flood
events. Seedling diseases and root diseases are
more common on heavy clays. Drainage can be
so slow that scald can occur during the sum-
mer irrigation season (see Chapter 10: “Alfalfa
Diseases and Management”).

Examine Soil Structure,
Depth, and Profile

The soil provides the rooting medium from
which the alfalfa draws water and nutrients. It
consists not only of sand, silt, and clay, but of
organic matter and structural layers that influ-
ence crop growth and development. The deeper
the soil, the more water and nutrient storage
capacity the site provides. If soil profile charac-
teristics are not well known, use a backhoe to
dig several evaluation pits at least 4 feet (1.2 m)
deep in a potential field. Examine the soil pro-
file for soil textural changes and any potential


http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

Choosing Appropriate Sites for Alfalfa Production

impedance to root development, such as hard-
pans or other restrictive layers.

An ideal site has deep, uniformly tex-
tured soil with no drainage or salt problems.
Under the best conditions, alfalfa roots will
extend 6-12 feet
(1.8-3.6 m) deep or
more. Unfortunately,
not all soils are that
deep. A site should

A site should provide

a minimum of 3

feet of rooting depth provide a minimum
to be suitable for of 3 feet (09 m) of

. unrestricted rooting
alfalfa pr oduction. depth to be suitable

for alfalfa production.

Like shallow
soils, restrictive subsurface layers limit alfalfa
production. The most common problems in
the West are hardpans, claypans, sand, gravel
lenses, and stratified or layered soils. These
reduce alfalfa yields because they present a
barrier to root penetration or inhibit w
infiltration and drainage (Fig. 2.2).

Soil profile problems are not limited
compacted layers—changes i
the soil profile can have a si
clay layer within a sand
of sand within a loam or clay |
restrict root penet
ment. An abrupticha

water mov
in soil texture i
the downward of water, ev
water is moving froma clay soil into a

FIGURE 2.2

Hardpans and other restrictive layers can impe
growth and development. Note the root turns sideways at the
depth of the soil impediment.
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layer. Water does not move into a lower layer
that has a coarser texture than the layer above
it to any appreciable degree until the layer
above is saturated. Consequently, a zone of
poor aeration often forms at the interface
between such layers and can even result in a
temporarily perched water table. In general, the
more abrupt the textural change, the greater
the negative effects of soil layers.

Deep tillage can help reduce, but usually
cannot eliminate, problems associated with
hardpans, claypans, and layered soils. Deep
ripping is effective to temporarily ameliorate
hardpan problems. However, ripping alone is
not enough a claypan or layered-soil
proble hese problems are only
sol ixing soils to a depth below the
1. This is usually accomplished
board plo plow. Major
P modification s expensive
re [0.405 hal]),

restri

Waterlogging and
ting Water Tables

ome areas of the Central Valley are subject to
fluctuating water tables and intermittent flood-
ing, especially sites adjacent to the Sacramento
River or other major waterways. During years
of above-average precipitation, the water table
at some sites may be well within the root zone
of alfalfa.

Alfalfa does not tolerate wet soil condi-
tions during periods of active growth (Fig. 2.4).
Prolonged saturated soil and perched or fluctu-
ating water tables in the root zone can severely
reduce yields and stand life. Oxygen depletion
in the root zone and diseases of the root and
crown, such as Phytophthora root rot, are usu-
ally the result of excessively wet conditions.

An intermittent or fluctuating high water
table is usually more damaging than a stable
high water table. With a stable high water
table, the alfalfa roots are restricted to the
well-aerated soil above the zone of saturation
(capillary fringe) that may extend 1-3 feet
above the actual depth of the water table.
However, with a fluctuating water table, roots
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FIGURE 2.3

A dense clay hardpan, in this case at about 23 inches, can restrict root development and drainage. Claypans require mixing for a long-
term solution because they will reform if only fractured by deep ripping (A). Stratified soils with an abrupt change in texture limit root
development and water movement, like the layer of white sand below fine sandy loam in this photo (B).

may grow below the high water table level FIGURE 2.4

when conditions are favorablé, only t0 become Drainage characteristics are critical aspects of site selection.
damaged when the water table rises. Damage Excessive standing water can harm alfalfa stands especially during
that occurs from waterlogging, reduced yield periods of active growth.

and even stand loss, depends on the time of

year when waterlogged conditions occur and

the duration. Waterlogging is far more seri-

ous during the growing season than during

the winter when the alfalfa is more dormant.

Furthermore, the longer waterlogging persists e

and the warmer the temperature, the greater
the injury to the crop.

e ————— et
Deep tillage can improve internal drain- “_.“

age in some soils. Precise field leveling, such
as laser leveling, or tile drainage may also

help correct waterlogging problems, but the
resulting increase in alfalfa production may

be insufficient to recover the costs. Whenever
possible, it is best to avoid sites prone to water-
logging or a fluctuating high water table.
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Topography May Affect Success
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Soil pH

The suitability of a field for alfalfa produc-

tion can depend on its topography or slope.
Most fields on the valley floor of the Central
Valley and Low Desert of California are rela-
tively level, and topography is not a concern.
However, there are some locations, especially
foothill areas, where slope or undulating fields
may be a constraint. Nearly level fields are
important for irrigation and water penetra-
tion. The relative importance of topography
depends on the irrigation system. A level field
with proper slope is far more important with
flood irrigation than it is with sprinkler irriga-
tion. Flood irrigation is precluded on fields
with excessive fall or side fall. A typical slope
for border-strip flood irrigated fields is 0.01-
0.02 percent (a 1-2 foot fall per 1,000 linear
feet), whereas sprinkler irrigation is feasible on
fields with up to a 12-15 percent slope. Uneven
or undulating fields may require extensive land
leveling before producing alfalfa. This is costly
and results in major cut and fill areas that often
cause variable alfalfa growth.

Soil Chemical Properties
Affecting ‘Alfalfa

Soil Fertility

The parent material of a soil largely determines
its mineral content and fertility. The alluvial
soils of California’s Central Valley are relatively
fertile, and typically phosphorus is the only
nutrient that may be deficient for alfalfa pro-
duction. Potassium, sulfur, and boron can also
be deficient in some fields, but these deficien-
cies are more rare. These nutrient deficiencies
are easily corrected through proper diagno-

sis and fertilizer application (see Chapter 6:
“Alfalfa Fertilization Strategies”). Inherent soil
fertility, although important, does not limit site
selection in this region.

Soil pH is the measure of acidity or alkalinity
of a soil. Soil pH affects nutrient availability
and can indicate problems with soil structure.
Maximum nutrient availability for most crops
occurs when pH values are between 6.0 and 7.0.
However, higher pH values (6.3-7.5) are recom-
mended for alfalfa
production because
they favor activity

Soil pH values 6.3—

of nitrogen-fixing
7.5 are recommended

Rhizobium bacteria.
Soils with pH values for alfalfa production
below 6.0 aretunsuit-

able. Liming before
planting is highly rec-
ommended for acidic
{dow pH) soils, partic- I
ularly/if pH decreases
with increasing soil
depth. More detail

on liming acid soils

is found/in Chapter 6: “Alfalfa Fertilization
Strategies:” Soil pH values that are too high can

because they favor
activity of nitrogen-
fixing Rhizobium

bacteria.

also be'a problem. Values above 8.2 are often
associated with excess salinity and soil struc-
tural problems (see “Salinity and Sodicity,”
below). High pH sites are relatively unpro-
ductive and can have problems with water
infiltration unless reclaimed (see Chapter 7:
“Irrigating Alfalfa in Arid Regions”). Both high
and low pH soils occur in California’s Central
Valley. However, pH problems in the Central
Valley are usually mild enough that they can be
dealt with through proper management.

Salinity and Sodicity

Excess levels of salts (saline soils) and sodium
(sodic soils) occasionally cause problems in the
Central Valley and Low Desert areas (Fig. 2.5).
Soils formed in enclosed basins under low-rain-
fall or desert conditions are prone to salinity.
Much of the southwestern portion of the San
Joaquin Valley, characterized by alluvial soils
formed by ancient floods and erosion of the
saline coastal mountains, has salt-affected soils.
Although salinity and sodicity do not entirely
preclude the possibility of alfalfa production,
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they do present chal- FIGURE 2.5
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lenges. Steps for
reclamation may be
necessary.

Alfalfa is mod-
erately sensitive to
salt. High salt levels
may be toxic and can
reduce water availabil-
ity. Visual indicators
of excess salt include
slick spots, white or
black crusts on the soil
surface, marginal leaf
burn, and the presence
of salt-tolerant weeds.
Laboratory analysis
of soils is required to
confirm visual symp-
toms and to determine
the type and degree of
salinity. When salinity
is suspected, carefully
sample fields at differ-
ent depths throughout
the root zone. Analyze samp
ent depths separately to
of the salinity problem
the depth where sa
can help determine t

differ

e. The resu
urce of the proble
and the bes
tion me

Alfalfa is moderately

sensitive to salt. High

the soil and extract-

salt levels may be
y ing the water, which

contains the soluble
salts. Total salinity is
measured by deter-
mining the electrical
conductivity (ECe)
of this soil extract. Salts conduct electricity;
therefore, the higher the electrical conductiv-
ity of the soil extract, the greater the salinity
of the soil. EC_ values above 2.0 millimhos per
centimeter (mmho/cm) can suppress alfalfa
yields, depending on the specific ions in the
soil-water solution. Alfalfa suffers a 10 percent
yield reduction when soil salinity levels reach
approximately 3.4 mmho/cm. In general, soils

toxic and can reduce

water availability.

Excess salts can significantly reduce alfalfa production potential. Severely salt affected soils
should be avoided.

ues above 5.0 should be avoided or
before planting alfalfa. If drainage
te, saline soils can be reclaimed by
eep leaching. To achieve deep leaching, apply
water in excess of crop needs. This is most eas-
ily accomplished by reclaiming the soil before
planting alfalfa, or by applying water during
the dormant season when alfalfa is not growing
as actively. Barley or other salt-tolerant annual
crops may be grown during the process of rec-
lamation and to assist in identification of saline
“hot spots.” Proper drainage is key, because
leaching is not feasible if drainage is poor.

Excess sodium can also be a significant

yield-limiting factor. High sodium levels cause
clay particles to disperse. This degrades soil
structure; the soil surface seals, and water
infiltration slows. Soils with an exchangeable
sodium percentage above 15 are considered
sodic. This means that more than 15 percent
of the exchange sites (negatively charged
positions on soil particles that hold onto posi-
tively charged elements and compounds) are
occupied with sodium rather than beneficial
elements, such as calcium, magnesium, or
potassium. To correct such a sodic condition,
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begin with a laboratory analysis to determine
the gypsum requirement of the soil. Gypsum
requirement refers to the amount of calcium
required to displace sodium on the exchange
sites. Sulfur can be used instead of gypsum to
reclaim soils that are high in calcium carbon-
ate. After an amendment has been applied and
sodium replaced with calcium, the displaced
sodium must be leached below the alfalfa root
zone.

In general, it is best to avoid sites that are
adversely affected with excess salts or sodium.
The reclamation process usually requires
several years and, in the case of sodic soils, a
substantial investment in soil amendments is
required. Subsurface drainage systems may
also be required to effectively reclaim a site for
sustainable economical alfalfa production.

Water Requirements of Alfalfa

When selecting a potential site for alfal
production, be sure that there is an ade
supply of quality water available for seas
long irrigation. Most (>99%) o falfa

in the arid Southwest is irri

between 70 and 100 per @ 1 crop
water needs. Both quantity and)quality of irri-
gation water can li ds. Irrigati

water must als a e at the appropri
frequency to avo essing the alfalf:

Water Quantity

Irrigation water supply can li selection,
sometimes more severely than soil limitations
(Fig. 2.6). Alfalfa uses more water than many
crops—primarily because of its longer grow-
ing season and the fact that it is a perennial
crop and reaches full canopy cover sooner

in the season. If water supplies are insuffi-
cient, yield will be reduced regardless of the
effectiveness of other management practices.
Water use in agricultural crops is measured as
a depth of water assumed to cover the entire
field area. Water use of alfalfa in the arid
Southwest typically peaks in July; levels in the
San Joaquin Valley average about 0.33 inches
(8.4 mm) per day, and can climb to as high

as 0.5 inches (12.7 mm) per day in the south-
ern deserts (see Chapter 7, “Irrigating Alfalfa
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in Arid Regions”). The water supply must be
sufficient to meet daily
water use accumulated
since the last irrigation,
plus allow for nonuni-
formity in the irrigation
system. Generally, about
48 inches (1,220 mm)

of irrigation water is
needed over the season
in California’s Central
Valley, and greater
amounts are necessary
under desert condi-

About 48 inches

of irrigation water

is needed over the
season in California’s
Central Valley, with
greater amounts
necessary under
desert conditions.

tions. Three ches
(76-15
ist

r
d per

apply amounts suf-
1e evapotranspiration (ET)
10-25 percent extra for

irriga amount required depends on
of the area uniformity of
w plication. Eai eet peak water
\ eeds results in red nal yields and
0

unoff. ET requirements for different
iven in Chapter 7: “Irrigating Alfalfa
egions.” Adequate water supplies are

FIGURE 2.6

Ample irrigation water supply is a prerequisite for a site to be
suitable for alfalfa production in the arid West.
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essential; thus, if the site does not have a suf-
ficient quantity of water, select another location
for alfalfa.

Water Quality

Poor water quality is occasionally a problem
in the selection of sites for alfalfa production.
Water from wells may contain excess salt.
Excess sodium or bicarbonates, or both, can
cause infiltration problems. Excess selenium
or molybdenum, or both, in the soil or water
can cause feed quality problems to livestock.
Some surface water sources contain excess
colloidal clays, salts, or weed seeds that can
present management and stand-life problems.
See Table 2.1 for guidelines about water qual-
ity. Toxicities caused by foliar absorption of
sodium and chlorides, most common during
periods of very low humidity and high winds,
can result from sprinkler irrigation but would
not be a problem with flood irrigation.

Little can be done to improve irrigation
water quality. In fact, soil reclamation efforts
are unproductive if irrigation watémquality'is
poor. The only cost-effectivedmethod of dealing
with poor irrigation watet'is to findan alterna-
tive water source or blend the existing water
with higher-quality water.

Biological Factors
Affecting Site Selection

Most people just assess the physical attributes
of the location when considering the suitability
of a site for alfalfa production. However, biolog-
ical factors may be equally important and can
render a site undesirable for alfalfa production.

Check for Likelihood of Diseases

Alfalfa is susceptible to numerous diseases.
Some rotation crops are hosts for the same
diseases that plague alfalfa. Examples of dis-
ease organisms that attack alfalfa that are also
problems in common rotation crops include
Verticillium wilt, Sclerotinia crown and stem
rot, Rhizoctonia root rot, and Phytophthora
root rot (see Chapter 10, “Alfalfa Diseases and
Management,” for more detail on alfalfa dis-
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eases and host ranges). If a disease that was
present in the previous crop is also a problem
for alfalfa production, it is recommended that a
nonhost crop be planted before planting alfalfa.
Similarly, if alfalfa is a host crop for a disease
that also attacks a subsequent higher-value
crop, plant another nonhost crop rather than
alfalfa. Carefully check varietal tolerance to
diseases, because this can vary considerably
from one variety to another.

Check for Nematodes

When present in sufficient numbers, micro-
scopic parasitic worms called nematodes

are a serious alfalfa production problem (see
Chapter 11, “Parasitic Nematodes in Alfalfa”).
Nematodes usually do not kill alfalfa but can
reduce plant vigor to sucha degree that alfalfa
production is unprof-

itable. The primary ,

nematodes that dam-

age alfalfa include root Nematodes MSMG/[}/

do not kill alfalfa

but can reduce

knot, lesion, and stem
nematode: The same
speciesithat infest alfalfa
mayattack other plants
as,well=the root knot
nematodes Meloidogyne
incognita (Kofoid &
White) and M. hapla
Chitwood are most com-
mon, infecting cotton,
dry beans, tomatoes,
and many other agronomic crops. If nematodes

plant vigor to

such a degree that
alfalfa production
is unprofitable.

are suspected, send a soil sample to a qualified
laboratory that performs nematode screen-

ings before establishing alfalfa. Avoid planting
alfalfa in fields that have nematode species that
attack alfalfa unless populations are so low that
a problem is not anticipated or if highly resis-
tant alfalfa cultivars are planted.

Crop Rotation Considerations

Rotating crops, as opposed to continuous
cropping, is a strongly recommended agro-
nomic practice. Planting alfalfa after alfalfa,
commonly called back-to-back alfalfa, is not
advised. Residues from old alfalfa crowns can
be toxic to alfalfa seedlings; such residues
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may reduce establishment and growth of new
alfalfa if there is not a sufficient time interval
between alfalfa crops (see Chapter 4, “Alfalfa
Stand Establishment,” for more information on
autotoxicity). Crop rotation also helps to pre-
vent the buildup of damaging pest populations,
including plant pathogens, nematodes, and
some insects. Rodent pest populations, espe-
cially meadow voles (Microtus spp.) and pocket
gophers (Thomomys spp.), can increase dra-
matically in alfalfa. The tillage associated with
annual cropping disrupts their burrow systems
and can nearly eliminate rodent pest problems.
Crop rotation is also an effective weed manage-
ment strategy. Some weed species, especially
perennial weeds such as Bermudagrass and
dandelion, can proliferate in an alfalfa produc-
tion system. Rotating to a different crop can
help reduce the populations of many prob-
lematic weeds. For example, controlling many
broadleaf weeds is easier and less expensive in
a cereal crop than in alfalfa.

Herbicide Carryover

When selecting a site for alfalfa production,
take into account the previous cropand any
residual soil-active herbicides thatmay have
been used to contrel weeds,insthat crop. Refer
to the herbicidedabel to determine if there are
any plant-back restrictions that would/preclude
planting alfalfa. If there is any possibility,that
a harmful level of herbicide résidue ispresent,
have the soil analyzed before;planting alfalfa.
Analyzing soil for herbicide residue can be
expensive. A less expensive alternative is to
perform a bioassay. Collect soil from the field
and place it in a small container. If possible,
also collect soil from an untreated area with
the same soil type. Seed alfalfa and observe the
plants for initial emergence and vigor for a few
weeks. If emergence or vigor is retarded, do not
plant alfalfa.
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Rotational Benefit of Alfalfa to
Other Crops

Just as it is beneficial to rotate other crops
between alfalfa plantings, alfalfa, a deep-rooted
perennial, is an exceptional rotation crop
between plantings of other crops. Its exten-
sive root system improves soil tilth and soil
structure by creating channels that encourage
water penetration and biological activity in
the root zone. Over the life of an alfalfa stand,
considerable organic matter is added to the soil
through leaf litter and the decomposition of
alfalfa roots. This greatly benefits the growth
and yield of sibsequent crops, such as corn,
tomato, wheatj or )specialty crops.

One key value of alfalfa in a crop rota-
tion isiits ability to fix atmospheric nitrogen
(@N). This'occurs through the symbiotic
relationship between alfalfa’and the bacteria
(Sinorhizobium meliloti (Dangeard), De Lajudie
etal.) that live in thenodules on alfalfa roots.
Estimates for N fixation of alfalfa range from
120 to 540 pounds of N per acre per year
(134-605kg ha™). A portion of this nitrogen,
often assumed to be 40—-60 pounds of N per
acre (4467 kg ha'), is available to crops that
followalfalfa in the rotation schedule. Higher
amounts have been observed in some cases.

Even though alfalfa “makes” its own nitro-
gen needed for plant growth, it is also efficient
at recyling nutrients. In the presence of high
soil nitrate levels, the extensive alfalfa root sys-
tem is able to capture these and other nutrients,
thereby reducing leaching. This is especially
important when alfalfa follows shallow-rooted
vegetables or other crops that typically receive
large applications of nitrogen-containing fertil-
izers that may remain in the lower root zone.
Because of alfalfa’s many benefits in a crop
rotation, the decision of which field or site on
which to plant alfalfa should be influenced by
the total cropping pattern, including what is
planted before and after the alfalfa crop.
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