
B-1136
May 2003

Revised January 2004

Cooperative Extension Service



Senior Editor: Vicki Hamende, College of Agriculture, Office of Communications and Technology
Graphic Designer: Tana Stith, College of Agriculture, Office of Communications and Technology

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation
with the U.S. Department of Agriculture. Glen Whipple, Director, Cooperative Extension Service, Uni-
versity of Wyoming, Laramie, Wyoming 82071.

Persons seeking admission, employment, or access to programs of the University of Wyoming shall be con-
sidered without regard to race, color, religion, sex, national origin, disability, age, political belief, veteran
status, sexual orientation, and marital or familial status. Persons with disabilities who require alterna-
tive means for communication or program information (Braille, large print, audiotape, etc.) should con-
tact their local UW CES Office. To file a complaint, write the UW Employment Practices/Affirmative
Action Office, University of Wyoming, P.O. Box 3434, Laramie, Wyoming 82071-3434.

A full copy of this publication can be accessed at www.uwyo.edu/ces/plantsci.htm



1

Alfalfa Disease Management

INTRODUCTION

Alfalfa, Medicago sativa spp. sativa L.,
originated in the region of Asia Minor,
Transcaucasia, Iran, and the highlands of
Turkmenistan, where it has been cultivated
since before recorded history (9). The old-
est known reference to alfalfa is from Tur-
key (1300 BC) 3,300 years ago. The word
“alfalfa” is Arabic meaning “good fodder.”
Leaves and stems of alfalfa are high in pro-
tein and serve as an excellent and nutri-
tious feed for many domesticated animals.
From its point of origin, alfalfa has been
spread by man to the far reaches of the
globe. It was first successfully grown in the
western U.S. about 1850 and is now
grown in every state in the continental
U.S. It is believed to have been introduced
into the Wyoming Territory in the late
1800s. Today alfalfa is grown in all 23
counties within Wyoming. There are cur-
rently an estimated 620,000 acres of alfalfa
grown for hay production, of which
440,000 acres are irrigated and 180,000
acres are grown under natural rainfall (dry-
land) conditions. Additionally, an esti-
mated 8,000 acres of alfalfa, most of which
are located in the Wind and Big Horn
River Valleys, are grown for seed produc-
tion. Although forage production is
greater under irrigation than under dry-

land (2.3 tons/acre versus 0.8 tons/acre),
diseases are more numerous and damaging
in irrigated fields. Since alfalfa seed fields
are not irrigated as frequently as fields
grown for forage, diseases are not only
fewer but are also less severe.

Like most crops, alfalfa is attacked by many
disease-causing organisms. Seedlings as
well as seeds, stems, leaves, and roots of
older plants all serve as food sources for a
number of disease-causing organisms. Of
the 80 different diseases that have been re-
ported on alfalfa from North America (6),
16 have been identified in Wyoming.
Other diseases may occur in the state but
have not been detected. Crown rots, root
rots, and wilts, which can cause plant
death, are usually worse than leaf and stem
diseases. Under certain conditions, seed-
ling diseases can damage newly planted
stands. The presence and severity of plant
diseases are largely dependent on the culti-
var planted and the environmental condi-
tions present. Loss from leaf and stem dis-
eases is usually worse in years having
higher rainfall as well as in alfalfa grown
under irrigation. Foliage diseases are usu-
ally worse in sprinkle-irrigated fields while
loss from root and crown diseases is usually
worse where alfalfa is grown under furrow
irrigation.
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DISEASE IDENTIFICATION

Information on the 16 alfalfa diseases iden-
tified in Wyoming is presented in Table 1.
Diseases are listed in alphabetical order.
Age and plant part attacked, characteristic
symptoms, distribution within the state,
and suggested control practices are given.
One or more colored photographs is pro-
vided for each disease. After reading Table
1, see if you can recognize any of these dis-
eases. If you are not sure what diseases are
present in your field, contact your Univer-
sity of Wyoming agriculture extension edu-
cator for instructions on submitting a dis-
eased plant sample for positive identifica-
tion.

Stand Decline Diseases

In Wyoming the most damaging diseases
of irrigated alfalfa, in order of importance,
are Verticillium wilt, Alfalfa stem nema-
tode, Phytophthora root rot, and Brown
root rot (Disease No. 10, 14, 5, 2, Table
1). Both Alfalfa stem nematode and Brown
root rot reduce stored carbohydrates and
proteins in plant crowns and upper roots
that are needed for winter survival and pre-
dispose plants to low-temperature injury
and winterkill. All four of these diseases
can cause a reduction in the plant stand
and yield of susceptible varieties. Verticil-
lium wilt results in the plugging of water-

conducting vessels and reduced movement
of water and essential nutrients within a
plant. Plants with Verticillium wilt usually
die during the summer months. Alfalfa
stem nematodes parasitize new stem buds
prior to their emergence from the soil, re-
sulting in severe swelling and stunting.
Studies recently conducted by University
of Wyoming researchers found the Chry-
santhemum foliar nematode Aphelenchoides
ritzemabosi as a co-habitant with Alfalfa
stem nematode (Ditylenchus dipsaci) in dis-
eased alfalfa stem and bud tissue. Although
both of these nematodes may be present in
alfalfa fields throughout the western U.S.,
reference will only be made to Alfalfa stem
nematode for the purpose of brevity. Se-
verely parasitized plants usually die during
the winter months. Phytophthora attacks
and kills seedlings and also causes root rot
in older plants. Diseased plants may die
anytime during the growing season or dur-
ing the winter months. Brown root rot is a
new disease in Wyoming, identified near
Farson in Sweetwater County (elevation
6,800 feet) during 1996. This disease has
been found to occur at most high eleva-
tion growing areas in the state where alfalfa
is grown. It is associated with the periodic
severe winterkill of plants. Additional in-
formation on these four important diseases
are available (1, 4, 5, 8).
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Verticillium wilt

Plate 1. Early symptoms of Verticillium wilt
(VW). Source: F.A. Gray.

Plate 2. Advanced symptoms of VW. Source: F.A. Gray.

Plate 3. Collapse of VW-diseased plant during the
hot summer months. Source: F.A. Gray.

Plate 4. Field symptoms of VW showing multiple
infected plants. Source: F.A. Gray.
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Alfalfa stem nematode

Plate 5. Severe stunting of plants parasitized by
Alfalfa stem nematodes (ASN). Note adjacent
healthy plants. Source: F.A. Gray.

Plate 6. Severe winterkill of ASN-parasitized plants.
Source: F.A. Gray.

Plate7. Alfalfa crown severely prasitized by ASN.
Note swollen crown stem buds which fail to grow.
Source: F.A. Gray.

Plate 8. Comparison of ASN-parasitized
and healthy stems. Source: F.A. Gray.
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Brown root rot

Plate 9. Alfalfa field showing severe winterkill and
stunting in a 3-year-old stand of alfalfa in the early
spring due to Brown root rot (BRR). Source: F.A. Gray.

Plate 10. Close-up of field described in Plate 1
showing winterkill of an alfalfa plant due to BRR.
Source: F.A. Gray.

Plate 11. Alfalfa plant removed from the 3-year-old
statnd shown in Plate 1 showing severe rot of the
tap root caused by BRR. Note adjacent dead plant
with root entirely rotted off. Source: F.A. Gray.

Plate 12. Severe BRR symptoms on 3-year-old
plants. Source: F.A. Gray.
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Phytophthora root rot

Plate 13. Older field showing severe stand loss and
stunted plants in furrow-irrigated field caused by
PRR. Source: R.B. Hine.

Plate 14. Seedling blight phase of Phytophthora
root rot (PRR). Note healthy and diseased plants.
Source: F.A. Gray.

Plate15. Severe root rot of a 6-month-
old plant caused by PRR. Source: F.A.
Gray.

Plate 16. Severe root rot of a 2-year-old
plant caused by PRR. Rotted roots are
usually reddish-brown in color. Source:
F.A. Gray.



12

Northern root-knot nematode

Plate 17. Severe stunting of potted alfalfa plant due
to severe parasitism by Northern root-knot nema-
tode (NRKN). Note healthy plant on the left. Source:
F.A. Gray.

Plate 18. Root system of a 6-month-old
alfalfa plant showing severe galling due to
NRKN parasitism.  Source: F.A. Gray.

Bacterial wilt

Plate 19. Stunted and chlorotic plant infected by
Bacterial wilt (BW) bacteria. Source: F.A. Gray.

Plate 20. Close-up of tap root showing vascular
discoloration of water-conducting xylem vessels
caused by BW. Source: F.A. Gray.
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Foliage Diseases

Several foliar (leaf and stem) diseases occur
in Wyoming. The most prevalent are Com-
mon leaf spot, Downy mildew, and
Spring black stem and leaf spot (Disease
Numbers 3, 4, 7, Table 1). Less frequent
foliar diseases include Anthracnose,
Stemphylium leaf spot, and Summer black
stem and leaf spot (Disease Numbers 1, 8,
9, Table 1). Of these diseases the most im-
portant are Common leaf spot and Spring
black stem and leaf spot, which can reduce
yield and forage value. Alfalfa plots contain-
ing standard check varieties were established
at six locations in Wyoming and foliage dis-
eases were assessed over a three-year period
(1980-1982). Five locations were irrigated
(Afton, Laramie, Powell, Riverton, and
Torrington) while one (Sheridan) was
grown under dryland conditions. Plots were
visited twice yearly and foliage diseases iden-
tified and varieties rated for disease severity.
Results are presented in Figure 1. Spring

black stem was the most prevalent disease at
all six locations while Downy mildew and
Common leaf spot occurred at three loca-
tions each. Yellow leaf blotch was identified
at the dryland site only. Yellow leaf blotch
(Disease Number 11, Table 1) appears to
be the only foliage disease of importance in
dryland alfalfa fields in Wyoming. This dis-
ease may cause severe leaf defoliation during
certain years.

Bacterial stem blight (Disease Number 12,
Table 1) occurs after spring frosts, result-
ing in severe damage to first-cut yields.
This disease has been identified in irrigated
fields on several occasions in Sheridan and
Buffalo counties near the foothills of the
Big Horn Mountains. It may occur else-
where in the state at higher elevations.

Alfalfa mosaic virus is a seed-borne virus dis-
ease which becomes systemic throughout the
plant (Disease Number 16, Table 1). Dam-
age from this disease is considered minor.

Figure 1. Severity of four foliage diseases of alfalfa at six locations in Wyoming. Disease ratings
were based on a scale of 1-5 in order of increasing disease severity (1 = no disease, 2 = slight, 3
= moderate, 4 = severe, 5 = very severe). Values are the highest disease rating given a cultivar
at the site during the three-year period from 1980 through 1982. All test sites were irrigated
except Sheridan, which was dryland.
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Common leaf spot

Plate 21. Leaves infected with Common leaf spot (CLS) fungus. Note small
circular light brown to chocolate-colored spots on leaves and tissue
chlorosis (yellowing). Source: F.A. Gray.

Plate 22. Severe leaf defoliation caused by CLS.  Source: F.A. Gray.
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Downy mildew

Plate 23. Light green to yellow blotches on leaves
caused by Downy mildew (DM) fungus. Source: F.A.
Gray.

Plate 24. Close-up of DM-diseased leaves—upper
leaf surface showing chlorosis. Source: F.A. Gray.

Plate 25. Close-up of DM-diseased leaves—lower
leaf surface showing sporulation of the fungus.
Source: F.A. Gray.

Plate 26. Systemic infection of upper portion of
plant infected with DM fungus. Source: F.A. Gray.
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Spring black stem and leaf spot

Plate 27. Leaf infection caused by Spring black
stem and leaf spot (SPBS) fungus. Source: F.A. Gray.

Plate 28. Alfalfa plant severely diseased by  SPBS
fungus. Note black discoloration of lower stems and
leaf defoliation. Source: F.A. Gray.

Plate 29. Close-up of diseased stem showing “black
stem” symptom. Source: F.A. Gray.
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Anthracnose

Plate 30. Typical “Shepard’s Crook” symptoms
caused by Anthracnose (AN). Source: John E.
Watkins.

Plate 31. Close-up of AN-infected stem showing
“Shepard’s Crook” symptom (right) and diamond-
shaped, tan lesions with dark borders on lower
stems. Source: Alfalfa Analyst.
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Stemphylium leaf spot

Plate 32. Stemphylium leaf spot (SLS) caused by the
California biotype of SLS fungus. Source:  F.A. Gray.

Plate 34. Leaf stem and symptoms caused by SBLS
fungus. Source: Alfalfa Analyst.

Plate 33. Leaf spot caused by Summer black stem
and leaf spot (SBLS) fungus. Note large dark brown
to black spots on leaves. Source: F.A. Gray.

Summer black stem and leaf spot
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Sclerotinia crown and stem rot

Plate 35. Dead plants caused by Sclerotinia crown
and stem rot (SCSR). Source: L.H. Rhodes.

Plate 36. White fungal growth and black sclerotia
on lower stems of alfalfa plants produced by SCSR
fungus. Source: L.H. Rhodes.

Plate 37. Small orange mushrooms called apoth-
ecia which are produced from the sclerotia of SCSR
fungus located at or near the soil surface. As-
cospores are discharged from the spothecia and are
wind-disseminated to other plants and nearby
fields during the fall. Source: L.H. Rhodes.
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Yellow leaf blotch

Plate 38. Yellow leaf blotch (YLB) in a field of
dryland alfalfa. Source:  F.A. Gray.

Plate 39. Close-up of an alfalfa trifoliate leaf in-
fected by YLB fungus. Source: F.A. Gray.
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Bacterial stem blight

Plate 40. Infection of the lower plant
canopy by Bacterial stem blight (BSB)
bacterium. Source: F.A. Gray.

Plate 41. Close-up of infected leaf showing water-soaked
symptom caused by BSB bacterium. Source: F.A. Gray.

Plate 42. BSB symptoms showing amber
color of diseased tissue and blackening and
distortion of lower stems. Source: F.A. Gray.
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Plate 43. Light green mottling of leaves caused by
Alfalfa mosaic virus (AMV). Source: F.A. Gray.

Plate 44. Close-up of leaves infected by AMV
showing light green to white streaks between leaf
veins. Source: Alfalfa Analyst.

Alfalfa mosiac virus
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DISEASE MANAGEMENT

Management practices of irrigated alfalfa,
aimed at reducing loss from plant disease,
are based on factors such as location in one
of ten disease zones in the state, selection
of an appropriate multiple disease-resistant
variety, and use of other disease manage-
ment practices including environment
modification, crop rotation, irrigation, and
fungicides.

Disease Zones

To assist in the management of alfalfa dis-
eases, a state/county map was developed
with ten separate disease zones (Figure 2).
Disease zones were designed on the basis
of geography, historical laboratory, and
field disease records. Diseases which have
been identified in each zone are listed in
order of importance (Table 2). Additional
information on when or under what con-

ditions specific diseases may be expected to
be severe is given under the “Comments”
section. Knowledge of what diseases occur
in your zone and which are most impor-
tant is critical for selecting the best disease-
resistant variety.

Selecting Multiple Disease-Resistant Va-
rieties. Currently there are 252 certified
varieties of alfalfa available for purchase in
the U.S. (7). Of these, 167 with fall dor-
mancy ratings of 2-4 can be adapted to the
growing conditions in Wyoming. Names
of these 167 varieties, marketing informa-
tion, and disease ratings for the four major
stand-decline diseases which occur in Wyo-
ming are given in Table 3. Diseases include
Verticillium wilt (VW), Phytophthora root
rot (PRR), Stem nematode (SN) and
Brown root rot (BRR). Alfalfa variety reac-
tion to the Northern root-knot nematode
(NRKN) is also provided for alfalfa grow-

Figure 2. Ten Alfalfa Disease Zones in Wyoming and Foliage Disease Nursery Sites (•).
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ers in eastern Wyoming. Disease ratings are
explained in the footnotes at the bottom
of each page. Varieties are also rated for fall
dormancy (FD) on a scale of 1-10; 1
equals most fall dormant or winterhardy,
and 10 equals least fall dormant or
winterhardy. Currently there are no FD 1
varieties available or recommended for the
U.S. In Wyoming, varieties should be cho-
sen with FD ratings of 2-4, with 2s and 3s
being grown at higher elevations and 3s
and 4s grown at lower elevations. Varieties
with FD ratings of  2 and 3 will go dor-
mant sooner than varieties with higher FD
ratings and will survive the harsh Wyoming
winter.

When selecting a variety, emphasis should
be placed primarily on the diseases which
occur within a given zone that are known
to cause stand and yield decline: Verticil-
lium wilt, Stem nematode, Phytophthora
root rot, and Brown root rot. Unfortu-
nately, there are no certified varieties devel-
oped in the U.S. that have known resis-
tance to Brown root rot. The U.S. variety
Ranger (FD=3) and the Canadian variety
Peace (FD=1) have shown field resistance
to Brown root rot in Sweetwater County.
To assist in the selection process, varieties
with a “resistant” (R) rating or greater for
Verticillium wilt, Phytophthora root rot,
and Alfalfa stem nematode in Table 3 have
a single asterisk while those with a “highly
resistant” (HR) rating to all three diseases
have double asterisks.

Information on resistance to foliage dis-
eases is not readily available. Varieties with
resistance to Common leaf spot and
Downy mildew are available. Marketers
and/or alfalfa seed companies can provide
information on foliage disease resistance

for their varieties. Varieties with resistance
to Bacterial stem blight have not been de-
veloped, and there are currently no variet-
ies with resistance to Yellow leaf blotch. If
it is not known what diseases are present,
select a variety based on diseases given for
the disease zone in Table 2.

For an example of variety selection, let’s
say a producer lives in Goshen County
within Disease Zone I shown in Figure 2.
Ten diseases have been identified in this
zone and are listed in Table 2. Diseases are
listed in order of importance. Verticillium
wilt is the worst disease in Goshen County.
Select a variety with an R or HR rating to
Verticillium wilt, using an HR rating if the
field will be irrigated by sprinkler. Care
should be taken to consider soil type
(sandy versus clay loam) and type of irriga-
tion (furrow versus sprinkler) which may
increase certain diseases. This is especially
true for Stem nematode and Phytophthora
root rot, which are generally more severe
in fields with a high clay content (river
bottom land) and Northern root-knot
nematode, which is more severe in fields
with a sandy loam soil. All will be worse
under furrow irrigation. Several varieties
are available with R or HR rating to all
three of these diseases (Table 3). After se-
lecting one or more varieties, check with a
seed distributor or marketer on possible
resistance to Common leaf spot.

Optimal yields and extended stand persis-
tence should be obtained by selecting a va-
riety with as high a level of disease resis-
tance as possible. Check with a University
of Wyoming agriculture extension educa-
tor to determine which of the varieties se-
lected have been tested in Wyoming (3).
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Table 2. Principal Alfalfa Diseases in the Ten Disease Zones in Wyoming.
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Table 2. Principal Alfalfa Diseases in the Ten Disease Zones in Wyoming (continued).
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Table 2. Principal Alfalfa Diseases in the Ten Disease Zones in Wyoming (continued).
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Table 3. Disease Ratings of 2003-2004 Certified Alfalfa Varieties adapted to Wyoming with Fall
Dormancy (FD) Ratings of 2 to 4.a
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Table 3. (continued).
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Table 3. (continued).
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Table 3. (continued).
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Table 3. (continued).
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Other Disease Management Practices

Environment Modification

Plant disease severity is usually increased if
air and soil temperatures are favorable and
prolonged periods of optimum moisture
occur. Phytophthora root rot and Alfalfa
stem nematode both require water-satu-
rated soils for plant infection to occur.
Stem nematode infects newly forming stem
buds which emerge from the crown just
below the soil surface. Phytophthora in-
fects roots several inches below the soil
surface. As previously mentioned, the dis-
eases are worse in flood-irrigated fields
with heavy soils and in low areas of fields,
both of which retain moisture longer.
Managing irrigation to avoid prolonged
periods of soil saturation and waiting until
regrowth is 6 to 8 inches high before irri-
gating will reduce the severity of both dis-
eases. Leveling fields prior to establishing
alfalfa, particularly fields with heavy soil,
will also aid in managing Phytophthora
root rot and Stem nematode. Air-borne
spores of Verticillium wilt can infect plants
through recently cut stems. This usually
occurs immediately after swathing, espe-
cially if a field receives rain or is sprinkle
irrigated. A higher incidence of Verticil-
lium wilt occurs in sprinkler-irrigated
fields. Swathing fields when foliage is com-
pletely dry and waiting for two to three
days before irrigating should reduce the
spread and damage related to Verticillium
wilt.

Crop Rotation

Rotating alfalfa fields with small grains or
corn for two to five years will reduce
pathogen populations and increase the per-
formance of the disease-resistant variety of
alfalfa when alfalfa is replanted. The longer
the rotation, the better the control. Some
diseases are reduced more than others de-

pending on the presence of long-term sur-
vival structures. Crop rotation, although
helpful, has less effect on the incidence of
Brown root rot and Phytophthora root rot
than other diseases present in Wyoming.

Fungicides

Seedling diseases may occur in fields when
environmental conditions are optimum for
their development (cool, wet soils). This is
particularly true in fields where
Phytophthora root rot is present. Severe
seedling disease in alfalfa has been ob-
served in Wyoming in new seedings in
fields with a history of growing alfalfa and
of having a high clay content (25 percent
or greater) and in old alfalfa stands that are
interseeded, a practice that is not recom-
mended. In both cases disease damage is
usually worse during cool, wet periods
which tend to occur in the spring. In new
seedings the use of the fungicide metalaxyl
as a seed or soil treatment, even with resis-
tant varieties, should reduce seedling loss
when environmental conditions are favor-
able for disease development. Metalaxyl
seed treatment will also provide protection
for seedling alfalfa from downy mildew.

Although sulfur and copper fungicides can
be used to reduce foliar diseases in alfalfa,
few are applied in Wyoming. However, un-
der severe foliage disease pressure, particu-
larly when Spring black stem and/or Com-
mon leaf spot are present, either of these
fungicides should reduce leaf defoliation.
Application of fungicides should be made
before a disease becomes severe and should
be applied with a ground sprayer if pos-
sible. Bi-weekly applications of copper hy-
droxide provided moderate control of
Spring black stem in southeastern Wyo-
ming and significantly increased forage
yield at the first harvest.
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INTEGRATED DISEASE MANAGEMENT

Managing Old Stands

• Avoid excessive irrigation, especially in
fields with high clay soils, since this will
increase Alfalfa stem nematode and
Phytophthora root rot. Fields that are
flood irrigated are more likely to be
over irrigated than those that are sprin-
kler irrigated. Remember, Verticillium
wilt is usually worse in sprinkler-irri-
gated fields.

• After harvesting fields that are flood
irrigated, allow 6 to 8 inches of re-
growth before irrigating. This practice
will reduce infection by Stem nema-
tode of young stem buds which initiate
below the soil surface.

• Fields known to have Verticillium wilt
should be harvested last. Before reus-
ing a swather, pressure wash it to re-
move all alfalfa plant material and allow
it to dry.

• Interseeding alfalfa into old stands
which are declining from disease is not
recommended. This is particularly true
if Alfalfa stem nematode and/or
Phytophthora root rot are present
since seedlings are particularly suscep-
tible to both diseases.

Establishing New Stands

• Choose a certified variety with as high
a level of resistance as possible to dis-
eases present in the disease zone. Plant
varieties with a fall dormancy (FD) rat-
ing of 2 or 3 at higher elevations and 3
or 4 at lower elevations. Use all infor-
mation available on variety yield per-
formance from university tests con-
ducted in Wyoming (3), neighboring
states, and by other growers to further
aid in the selection of the best variety.

• Plant new stands in fields after a two to
three-year rotation with other crops.
This will allow time for a reduction of
most alfalfa disease pathogens.

• If fields are furrow irrigated, level them
prior to seeding to allow for good
drainage.

• If Phytophthora is known to be
present, select a variety with an HR rat-
ing. Metalaxyl, applied as a seed or soil
treatment, should provide added pro-
tection of alfalfa seedlings during es-
tablishment.

• Add Rhizobium inoculant in the seed
box prior to planting if seeds are not
already pre-inoculated. This will allow
for the formation of root nodules for a
maximum fixation of atmospheric ni-
trogen.
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