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ALFALFA
For Forage Production
in Arizono

Alfalfa is the most important forage
crop grown under irrigation in Arizona.
It is adapted to a wide variety of climatic
and soil conditions.
Alfalfa accounts for about 230,000 acres
or 18 percent of the total irrigated cropland. It is grown at elevations ranging
from near sea level at Yuma to over 5000
feet in the northern counties. However,
approximately 85 percent of the acreage
is located in southern Arizona.
Forage yields of this palatable and
nutritious forage crop range from 2 to
12 tons per acre. Length of growing season, variety, irrigation, management, tem-

perature, quality of water, and soil fertility
are factors accounting for most of this
variation.
When alfalfa is managed properly and
full stands are maintained, returns in dollars per acre make it competitive with
most field crops in Arizona. Yields from
other crops usually are increased when
placed in the rotation following alfalfa.
A common rotation would include alfalfa,
cotton, sorghum, and small grain. Alfalfa
improves soil structure, aeration, drainage, and increases the organic matter and
nitrogen content.

The Alfalfa Plant
Alfalfa is a long-lived perennial legume.
In some instances plants have lived for
over 30 years.
After germination, seedlings usually
emerge within three to seven days. The
first leaves are the cotyledons which
emerge from the soil by an arched hypocotyl (see drawing on page 5).
Alfalfa has a taproot system that pene-

trates deeply into the soil. It may reach
to depths of 20 feet or more.
Stems generally develop from crown
buds located at or near the soil surface.
New growth may also arise from axillary
buds, located on the stem. However, most
axillary growth occurs after the main
stems have reached maturity.
The leaves of alfalfa are composed of
three leaflets and are arranged alternately

stem nematode. It has resistance to two
species of the root-knot nematode.

African
African alfalfa was introduced into the
United States in 1924. Its growth begins
earlier in the spring and continues later
in the fall than either Chilean or Hairy
Peruvian. Its stems are somewhat coarser
than Chilean, but not as coarse as Hairy
Peruvian.
Six to ten cuttings per year may be
obtained in southern Arizona, with proper
management. African has shown some
tolerance to the spotted alfalfa aphid. It
is similar to Moapa in reaction to diseases, nematodes, and insects other than
the spotted alfalfa aphid.

Other Non-WinterHardy Varieties
Other varieties in the non-winter-hardy
group were important at one time in
Arizona but are no longer recommended
because of their susceptibility to the
spotted alfalfa aphid. They are Arizona
Common, Chilean 21-5, Chilean 21-5-5,
and Hairy Peruvian,

INTERMEDIATE
WINTER-HARDY GROUP
Seedlings and mature plants of the
intermediate winter-hardy varieties can
withstand lower temperatures than the
non-hardy varieties. However, they will
not withstand temperatures as low as
varieties in the very winter-hardy group.
These varieties are characterized by fall
and winter dormancy, tolerance to low
temperatures, fine stems, purple flowers,
and resistance to bacterial wilt. They are
adapted primarily for use in Areas IV
and V, but under certain conditions may
be used in other areas.

Lahontan
Lahontan is a synthetic variety developed by personnel of the U. S. Department of Agriculture and the Nevada
Agricultural Experiment Station. It was
developed from five plants resistant to
stem nematode and bacterial wilt. These
parent plants were selected from the
variety Nemestan which resulted from an
increase of a stem-nematode-resistant introduction from Turkistan.
Lahontan is a high yielding and fine
stemmed variety. It is highly resistant to
the spotted alfalfa aphid, stem nematode,
and bacterial wilt. It is susceptible to leafspot diseases under humid conditions,
mosaic viruses, two species of the rootknot nematode, and at least one species of
leafhoppers.
In trials at the Arizona Agricultural
Experiment Station, stands of Lahontan
have persisted longer than those of the
non-dormant varieties. Because of its
winter-dormant growth habit, Lahontan
makes little vegetative growth during late
fall and winter.

Zia
Zia was developed at the New Mexico
Agricultural Experiment Station from 12
plants resistant to the spotted alfalfa
aphid. One plant was selected from Turkistan, two from New Mexico Common,
and nine from Lahontan.
Zia is highly resistant to the spotted
alfalfa aphid and bacterial and fusarium
wilts. Plants in this variety have wide
crowns and an upright habit of growth.

Buffalo
Buffalo was developed by personnel of
the Kansas Agricultural Experiment Station and the U. S. Department of Agriculture. It was selected from Kansas Common because of its resistance to bacterial
wilt. It is not resistant to the spotted
alfalfa aphid.

Cody
Cody was developed from 22 plants
selected from Buffalo that were resistant
to the spotted alfalfa aphid. In other characteristics it is similar to Buffalo.

VERY WINTER-HARDY
GROUP
Varieties in the very winter-hardy
group are characterized by early fall and
late winter dormancy, tolerance to very
low temperatures, and resistance to bacterial wilt. They are adapted for use in
Area V.
These varieties were developed from
crosses between purple- and yellowflowered species. Intercrossing following
hybridization resulted in a wide array of
flower color such as purple, bronze, brown,
green, greenish-yellow, yellow, and white.

Ranger
Ranger is a synthetic variety developed
by personnel of the Nebraska Agricultural Experiment Station and the U. S.
Department of Agriculture. It is a complex variety developed from selections

from Russia, Turkistan, and India. Considerable variation in growth habit and
flower color occurs.
Ranger is more winter hardy than
Lahontan, but is susceptible to the spotted
alfalfa aphid, leafhopper yellowing, leaf
diseases, root- and crown-rots, and viruses.

Vernal
Vernal is a synthetic variety developed
at the Wisconsin Agricultural Experiment
Station with the U. S. Department of
Agriculture cooperating. All parent plants
of this variety were resistant to bacterial
wilt and low temperatures, but differed
widely in other characteristics.
Vernal is a broad-crowned variety with
leafy, fine stems. It is less subject to yellowing from leafhopper feeding, and is
less susceptible to leaf diseases than
Ranger.

ALFALFA BLENDS
Alfalfa blends have been tested for
many years and have not been found
superior to the best variety used in the
blend.

Selection of Seed
Establishing a stand of alfalfa represents a Jarge investment, and the cost of
seed is only a small percentage of the
total. Use only alfalfa seed of high quality
and of a recommended variety whether
"home-grown" or purchased. See Bulletin
A-4, "Crop Varieties for Arizona."
It is false economy to use seed of low
quality. The use of certified seed indicates
genetic purity, a minimum of weed seeds,
and high germination. EVERY BAG OF
ALFALFA SEED SOLD AT RETAIL,
WHETHER CERTIFIED OR NOT,
MUST BE LABELED WITH INFOR-

MATION STATING WHERE
GROWN, PURITY, AND GERMINATION.
A large percentage of hard seeds may
occur in alfalfa. Hard seeds are live seeds
that do not germinate during the normal
time (5 to 7 days) allotted for a germination test because the seedcoat is Impervious to water. When hard seeds are
planted in the field they germinate,
although they may be slow in doing so.
In some instances where stands are
thin, or under dryland conditions, a certain amount of hard seed may be desirable in helping to improve the stand*

With delayed germination, weather conditions may become more favorable for
the seeds to germinate, emerge, and grow.
When germination tests show that the
hard-seed content is greater than 25 to 30

percent, the seed should be scarified. Scarification is a process that scratches the
seed coat and makes it permeable to
water. The hard seed content decreases
while seeds are in storage.

Selection And Preparation of Land
Selection of Field

Early Preparation

Alfalfa produces high yields on all soil
types from sand to fine-textured clay.
However, best yields are obtained on
well-drained, deep loam soils that have a
high capacity to absorb and hold water.
Sandy soils will produce good crops of
alfalfa when fertilized and irrigated adequately; however, consumptive use of
water may be higher than on finer-textured soils.
Areas generally unsuited for alfalfa
production are those having extremely
compact or shallow soils, hardpans, or
high water tables. Soils with a high water
table for part of the season also may be
unsuited for alfalfa production.
Alfalfa may be attacked by several different disease organisms (pathogens).
Take care in selecting the alfalfa field,
since stands will be harder to maintain in
soils heavily infested with plant pathogens. Such pathogens may live in the soil
and be responsible for disease in alfalfa
or other crops. For example, the organisms responsible for toot-rot in alfalfa
also cause this disease in cotton.
Older alfalfa plants are more tolerant
of a high salt concentration than are the
seedlings. Salinity will retard germination, plant growth, and root penetration.
A heavy irrigation before planting helps
to leach salts out of the root zone of
young plants. In some soils with a very
high salinity, the leaching irrigation must
be completed before seedbed preparation.

Land leveling improves irrigation efficiency, reduces the labor requirement, and
increases production. High spots in a
field are likely to be less productive because they receive less irrigation water.
Also, salts tend to accumulate in. these
areas. It usually is necessary to irrigate
land after major leveling and filling so
that high and low areas can be detected
and corrected.
Preliminary cultural operations such as
plowing, disking, harrowing, and leveling must be completed before borders
are established. Compacted soil layers
resulting from cultivation and the use of
heavy equipment should be broken by
sub-soiling (ripping or chiseling) before
planting alfalfa.
When impermeable areas are close to
the soil surface, root development is reduced and water movement is restricted.
Where soil is deep enough or where
compacted layers are present, deep plowing is often practiced. However, data are
insufficient to indicate that deep plowing
gives an added beneficial effect on soils
in good physical condition.
One of the best methods of forming
border ridges is the cross-check system
where a dump scraper is used to collect
soil from the full width of the border.
This system leaves no furrows or ditches.
After the scraper operation, a border disk
may be used to straighten and shape the
border ridges. Some growers use only the
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mum production, adequate moisture must
be present.

Methods of Irrigating
Moisture may be applied by several
different means. Most alfalfa in Arizona
is irrigated by the border method. Corrugations, sometimes in combination with
border ridges, are used where the stream
size is limited or where soils are too
shallow to permit leveling for border
irrigation. Alfalfa is irrigated also by
flooding from contour field ditches, flooding of basins, and sprinkling.
Regardless of the method of irrigation
used, the system should be well designed
and constructed because alfalfa stands
usually are maintained for three or more
years. It should permit uniform distribution of adequate applications of water
with a minimum labor requirement. Also,
ease of machine operation during harvesting should be considered.
Border Width

Where border irrigation is used, the
width of the border normally is determined by (1) The amount of natural
side fall; (2) The irrigating slope; (3)
The size of stream available; and (4) The
width of machinery to be used. Wide
borders are desirable, but problems of
water control are increased with increasing width. Water control is more difficult
on steeper slopes, so border widths must
be decreased accordingly.
Side fall within a border should be
eliminated, but this is sometimes uneconomical or impractical. It should be
limited to 0.1 foot within a border.
Natural side fall thus may determine
border ridge spacing.
Even distribution of the desired amount
of water requires the correct size of
stream per border. Since wide borders
require greater stream size, a small irrigating stream may limit border width.
If harvesting operations are performed
within each border, the size of the ma-

chine also may determine the border
width. For greatest convenience, especially on narrow borders, the width of
the border should be one to three feet
less than a multiple of the mower width
to allow for overlap in cutting.
Border widths vary from 20 to more
than 100 feet depending on the factors
described above. These factors, and others,
such as length of run, intake rate, and
surface roughness are interrelated and
affect the operation of the irrigation
system.

Moisture Requirements
Crown and root development of alfalfa
plants are influenced by moisture conditions of the soil The moisture supply at
planting should be adequate to the depth
of the root zone of mature plants. A
supply of readily available moisture during the development of the plant is
necessary, but excess moisture reduces
aeration and may cause a shallow root
system and small crowns. However, severe
moisture stress in an attempt to force
deep root development is not a good
practice.
In deep soils with no impervious layers,
alfalfa may draw moisture from depths
of 10 feet or more as shown in the drawing below.
An estimate of the total moisture use
by alfalfa on clay-loam soils in the Salt

ROOT
ZONE'

Approximate percentage of total water
requirements obtained by an alfalfa
plant from each quarter of its root
zone.
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alfalfa m the fall, and the mixture pastured. This practice increases production
of forage for grazing and reduces the
bloat hazard. The first cutting of hay in
the spring is a mixture of small grain
and alfalfa, but it has good feed value.
Plant breeders are attempting to develop varieties of alfalfa that are better
suited for grazing. Alfalfas commonly
grown for hay have an upright habit of
growth, and stock may graze them too
closely unless properly managed. Alfalfas
with a creeping or prostrate habit of
growth show promise for pasture. Plants
capable of producing stems from the
roots, or roots from stems, would be
desirable.

occurrence is greatly reduced, however, if
certain precautionary measures are followed. These measures include:
(1) Give cattle a fill of dry cereal or
grass hay before turning into alfalfa.
(2) Allow stock to graze only a short
time each day until they become accustomed to the pasture.
(3) Provide dry hay or straw in a
rack in the field.
(4) Mow a swath of alfalfa in the
field and allow it to dry before turning
the stock into pasture.

Bloat Hazard

(5) Keep a good supply of water and
salt readily accessible at all times.

There always is a danger of bloat when
cattle or sheep are pastured on alfalfa. The

(6) Hold the stock on grass pasture
overnight before turning on alfalfa.

Weed Control
Alfalfa, when grown in thick stands, is
a highly competitive crop. The heavy
shade produced by alfalfa plants, plus
frequent mowing, usually control most
weeds.
Maintenance of a good stand of alfalfa
is the best insurance against weed infestation. Thin stands should be plowed under,
or the stand reestablished. Proper seedbed
preparation, fertilization, harvesting, and
insect and disease control favor the
growth of alfalfa and therefore increase
its ability to compete with weeds.
Effective weed control in other crops
in the rotation will reduce weeds in
alfalfa. Cultivated row crops in the rotation are very helpful. Many weeds which
cannot be controlled with herbicides in
alfalfa can be reduced by treatment in
other crops.
For example, 2,4-D can be used to
control London rocket (a mustard) in

small grains. Dalapon helps to control
Johnson grass in cotton and sorghum.
Annual grasses in cotton can be controlled
with monuron and diuron.
Avoid planting alfalfa in areas severely
infested with wild oats, since this weed
provides excessive competition with alfalfa seedlings.

Time of Planting
Planting alfalfa at the optimum time
also helps to control weeds. When alfalfa
is seeded too early in the lower valleys,
summer-annual weeds are a problem. On
the other hand, seeding too late often
results in an infestation of winter-annual
weeds. In the lower valleys an alfalfa
variety which grows during the winter
will have fewer weeds than a winter-dormant variety.
Planting high quality or certified alfalfa
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seed is extremely important. Such weeds
as silversheath knotweed are often introduced into a stand by planting alfalfa
seed containing these weed seeds.
If vigorous growth of alfalfa cannot
be maintained during mid-summer,
annual weeds become a serious problem
unless irrigation is withheld. Areas at
the end of the field should be mowed,
sprayed or cultivated to control weeds.
When weeds become established on border ridges disk them or spray them with
a herbicide.

Use of Herbicides
Apply one pound of the ammonium
salt of DNBP per acre in seedling stands
of alfalfa when competition with annual
broadleaved weeds becomes severe.
Alfalfa may be a weed in other crops
that follow. Plow under alfalfa early to
allow rime for additional cultivation before the next crop is planted. If volunteer
alfalfa is a problem, spray it with 2,4,5-T
before the seedbed is prepared for the
next crop.

Harmful Insects
Alfalfa is infested by many insects in
Arizona. Some of the principal insect
pests are general feeders on several crops,
while others limit their feeding to alfalfa.
Control of these pests is imperative for
seed production and many times is necessary on hay crops. Harmful insect populations often build up on alfalfa, migrate
to cotton, melons and other crops in adjacent fields causing further damage, and
then migrate back to alfalfa. For specific
controls, see Bulletin A-14, Arizona Insect
Control Recommendations.
The insects discussed individually below are considered to be the major ones
attacking alfalfa for forage in Arizona.
Other insects which are occasionally
troublesome and may need to be controlled in some fields include cutworms,
grasshoppers, thrips, webworms, alfalfa
butterfly, beet armyworm, saltmarsh caterpillar, red harvester ant, serpentine leaf
miner, and Egyptian alfalfa weevil.

Spotted Alfalfa Aphid
(Therioaphis maculata, Buckton)
The rapid spread of the spotted alfalfa
aphid into the major alfalfa-growing
areas has caused great concern and still
is a potential threat to the alfalfa indus-

W

Spotted Alfalfa Aphid

try. This aphid prefers alfalfa but often
occurs on bur clover and occasionally is
found on sour, sweet, and berseem clovers.
When aphids are present, the nymphs
and adults are found mostly on the undersides of the leaves. The leaves become dry
and fall from the stem as a result of
aphid feeding. This loss of leaves reduces
the yield and quality of hay.
When aphids are abundant, large
amounts of honeydew are produced, falling on the leaves and stems, making
baling difficult or nearly impossible. A
black fungus also grows on the honeydew
and reduces the quality of hay. Defoli&i
tion of plants by aphids retards regrowth
of the plants following cutting,
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The spotted alfalfa aphid is a small
insect about one-third the size of the pea
aphid. It is easily distinguished from
other aphids by six rows of black spots
on the back. Many adult females are
winged, and the veins of the wings are
conspicuously darkened. The optimum
temperature for development and reproduction is from 90° to 100° F. Within
this temperature range, the aphids produce an average or four to five young per
day.
The most effective control for the
spotted alfalfa aphid is through the use
of resistant varieties. In susceptible varieties, established plants may be weakened,
and new plantings frequently are killed
to the extent that reseeding becomes
necessary.
Natural enemies of the aphid are effective in suppressing this insect. Lady
beetles are by far the most numerous and
effective of all predators, although adult
collop beetles, lacewing fly larvae, syrphid
fly larvae, various predaceous bugs, and
predaceous mites are present and of some
value in reducing aphid populations.
Three species of old world parasites of
the spotted alfalfa aphid have been released in Arizona. Two of these species,
Trioxys utilis, Muesebeck and Praon palitans, Muesebeck have become widely
established and are important m controlling the spotted alfalfa aphid. Some species of fungi also have been effective in
reducing aphid populations.

Pea Aphid
(Macrospphum pisi, Harris)
The adult pea aphid is a small, brightgreen insect about one-sixth of an inch
long and about one-third as wide. Typically, it lives and feeds in groups and
frequently produces large populations on
the upper parts of the stems. Under optimum conditions, this aphid completes its
life cycle in 7 to 12 days and may give
rise to 15 to 20 generations a year.

(Winged)

(Wingless)

Pea Aphid

Initial infestations are believed to start
from winged females which ghe birth to
living young. Winged forms are produced when overcrowding occurs, and by
other factors not fully understood. Dispersal of winged forms becomes widespread in alfalfa-growing areas, and aphids
are noticeable on the terminal parts of
alfalfa plants beginning in March.
The pea aphid usually is a serious problem in southern Arizona in the spring,
especially during extended periods of cool
weather. Small populations have been
observed on alfalfa in Arizona during the
summer and winter months, but these
are well below economic levels.
The small, soft-bodied insect sticks its
beak into the stems, leaves, flowers, and
pods of its host and sucks out the juice.
Damage varies from cupping and curling
of alfalfa leaves to severe burning of the
foliage and subsequent death of the plant.
Severity of damage, therefore, is proportional to the number of aphids feeding
on the plant. The pea aphid also transmits viruses which cause damage to
alfalfa.

(Mostly Aceratagallia curvata, Oman and
Empoasca spp.)
Leafhoppers are small, elongated,
wedge-shaped insects that vary from onesixteenth to five-eighths inch in length.
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Leafhoppers hop or fly when disturbed
and may be seen easily when you walk
through an infested alfalfa field.
Many species of leafhoppers inhabit
alfalfa fields, but only a few are considered
of economic importance in Arizona. Populations are highest during July, August
and September. Plants that are stressed
for water are preferred by this insect.
Leafhopper damage to alfalfa varies
from flecking of leaves caused by the
mouth parts during feeding, to yellowing
of the leaves and severe stunting of the
entire plant. Young seedlings may be
killed by leafhopper feeding. These insects are also implicated in the transmission of certain virus diseases of alfalfa.

Omnivorous Leaf Roller

Three-cornered
Alfalfa Hopper

(Platanota stultana, Wlsm.)

(Spissistilus festinus, Say)
Nymphs and adults of the three-cornered alfalfa hopper feed on alfalfa by
inserting their needle-like mouthparts
into the stem and sucking out juices. They
may feed up and down the stem or puncture it regularly to form a circular ring
or girdle.
Girdling hinders the movement of food
material and water. It also weakens the
stems and causes them to break. Girdling
may cause the leaves to turn a reddishpurple color. Some damage also is caused
by deposition of eggs within the stems.
Adults of the three-cornered alfalfa
hopper are thick-bodied, triangular insects

Adult

about one-fourth inch long, and are lighi
green in color. They frequently change
to a pale brown when older. The nyniphi
are grayish-white and soft bodied, witr.
"saw-tooth" projections along the back
Each female may lay as many as IOC
eggs during a period of several weeks,
Eggs hatch in two to six weeks depending on the temperature. Nymphs are well
protected since they feed at the base of
the stems. Adults are strong fliers and
move about continually.
This insect normally overwinters in
the adult stage, but in some instances
lives through the winter in the egg stage.
There are three to four generations a
year in southern Arizona.

Nymph

Three-Cornered Alfalfa Hopper

This leaf roller is common in Arizona
and sometimes causes severe damage to
alfalfa from July to October. Most of the
upper leaves are rolled together, thereby
hindering plant growth and preventing
normal flowering. The yellowish to
brownish-green larvae are found within
these tight clusters of leaves. Mature
larvae are one-half inch long and have an
irregular stripe running down the full
length of the back.
Eggs are pale green and generally are
laid on the upper portion of the plant
in flat clusters that overlap like shingles.
Upon hatching, the larvae form a protective housing by wrapping terminal
leaves together with silk. Within this
housing the worms feed and transform
into pupae. Six to seven weeks are required for this insect to complete a
generation.
In southern Arizona several predators
and parasites aid in reducing the larval
population.
Alfalfa seed production also may be
affected by these pests. Other important
insect pests of seed crops include the corn
ear worm, clover seed chalcid, lygus bugs,
spider mites, stink bugs, and crickets.
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Chemicals such as soil fumigants or
fertilizers will not control the alfalfa rootand crown-rot disease pathogens. Alfalfa
roots penetrate deeply into the soil and
probably are "out of reach" of any chemicals applied to the soil surface.
Suggestions which may help to reduce
losses and prolong the life of a stand are:
(1) A well-planned crop rotation
which includes sorghum, barley, and
vegetables provides one of the best means
of controlling diseases of the root and
crown. Do not follow one susceptible crop
with another in the rotation.
(2) Keep "traffic" to a minimum.
Heavy equipment and grazing damage the
alfalfa crowns and increase the chances
for crown- and root-rot attacks.

Bacterial Wilt
Symptoms of bacterial wilt include yellowing and stunting of aerial portions of
plants. Yellowing is especially evident
after the first and second cuttings in the
spring. Stems of new growth are weak,
and leaflets are smaller than normal and
usually are cupped upward. Eventually,
thinning and decline of the stand occur.
(See color photos, page 36)
When bark of the root is removed,
deep yellow-brownish streaks are noticeable. This is in contrast to the almost
white appearance of a normal root with
bark removed. The production of a
watery-like material in the infected root
is especially noticeable during the cooler
periods of the year. Roots affected by
bacterial wilt show virtually the same
symptoms as those attacked by the crownand root-rot pathogens.
Control

(1) The use of wilt-resistant varieties
is recommended. Lahontan, Ranger, and
Buffalo are resistant whereas Moapa has
some resistance. African, Chilean, and
Hairy Peruvian are susceptible.
(2) Rotation with other crops for
four to five years will aid in reducing

A: Large area of diseased, partially
diseased and dead alfalfa plants. These
areas are usually a result of attacks
by the Cotton Root-rot fungus (Phymatotrichum omnivorum) in complexes
with other soil pathogens such as
species of Rhizoctonia, Fusarium and
others. It is not uncommon to find welldeveloped, green-colored plants within the diseased plant areas.
B: (At left): Stunted plant of Hairy
Peruvian alfalfa, showing very little
evidence of necrosis (death) or chlorosis (discoloration). Symptoms in which
a plant is stunted but retains a normal
or greener than normal color are
usually associated with infections by
the Alfalfa Dwarf virus.
B: (At right): A non-infected, nonstunted, Hairy Peruvian plant.
losses from wilt since alfalfa is the only
major field crop in Arizona affected by
this pathogen.
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DISEASES CAUSED BY
PATHOGENS
ATTACKING LEAVES
AND STEMS
Dwarf
Alfalfa may be attacked periodically
by the vims causing dwarf disease. Spread
of the dwarf virus from diseased to
healthy plants is chiefly by "sharpshooter'1
leafhoppers. Plants infected with the virus
are stunted, much the same as in bacterial
wilt. Color of the foliage is usually as
green or greener than normal rather than
yellow as in bacterial wilt.
Other symptoms on the leaflets and
stems are similar to those in wilt-diseased
plants. Color symptoms are not always
reliable since other factors such as water
stress and nematodes may also cause similar symptoms. Diseased plants eventually
die as a result of weakened crown buds
which fail to produce sufficient top
growth to permit normal manufacture of
food.
Control

Control of dwarf is difficult because of
numerous plants other than alfalfa which
carry the virus. Many of these plants such
as Bermuda grass, dallis grass, and Johnson grass become infected but go unnoticed
because the virus, although present, causes
no visual symptoms. These plants are
called '"symptomless carriers."
Since most grape varieties also are susceptible to the dwarf virus, plantings of
alfalfa near vineyards should be avoided.

Other Virus Diseases
There are several mosaic and other
viruses that attack alfalfa. These pathogens cause a wide variety of reactions,
varying from no visible effects to stunting, absence of flowering, and replacement of flowers with leafy structures

(phyllody). Roots, leaves and stems are
affected as viruses spread throughout the
plant.
In many instances, there is no direct
loss from these 'Virus attacks" in alfalfa.
Growers should be concerned about such
infections, however, because these viruses
have a wide range of other host plants.
Perennial weeds, ornamentals, and other
crops may serve as reservoirs for such
viruses. It is now believed that "virus
attacks" make alfalfa and other plants
more susceptible to such diseases as the
crown- and root-rot complexes.
Control

No methods for control of mosaic and
other viruses in alfalfa are known at
present.

Downy Mildew
Attacks by the fungus which causes
downy mildew vary in intensity from year
to year. Frequently, mildew will thrive
when rains occur during cool months and
such conditions are followed by comparatively warmer periods. Infected leaflets
become yellow on their upper surfaces. A
fine,pink-purplish (white in early stages),
powdery, cottony growth may be observed
on the lower surfaces of leaflets.
Control

Control of foliage diseases of this
nature is based on cutting management.
Usually after one or two early cuttings,
leaf pathogens do not develop further
since conditions become unfavorable for
their growth.

Other Stem and
Foliage Diseases
Certain pathogens causing leaf spots,
rust, and black-stem attack alfalfa plants,
These diseases rarely occur in epidemic
proportions.

.34 —

