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LEAF AND STEM DISEASES OF ALFALFA

Alfalfaiscommonly attacked by anumber of |eaf and stem diseasesthat cause aloss of vigor and reduce
both the hay quality and yield. Diseases are worst when the spring seasonis cold, wet, and late and when
there are frequent showers and heavy dews. Seedling sands often become heavily infected, especially
under athick nurse crop (such asoats). A high stubble and weeds matting around the alfalfa plants also
contribute to disease severity.

COMMON, OR PSEUDOPEZIZA LEAF SPOT.
This is caused by the fungus Pseudopeziza
medicaginis and occurs wherever dfalfa is grown.
The disease appears to be most serious on soils that
are acid or low in fertility. Plants may be severely
weakened, lack vigor, and become stunted the first
year, but little permanent damage occurs. Common
leaf spot starts on the lowermost foliage and
progressesup theplant. Later cuttingsare usually the
ones attacked most severely.

Small, circular, dark brownto black spots, about 1/16
inch (1 to 3 mm) in diameter, develop first on the
lower and inner leaves (Figure 1). In the thickened
center of fully developed spots, a tiny, raised, light
brown, disk-shaped fungus fruiting body
(apothecium) forms on the upper leaf surface. This fruiting body is easily visible with a hand lens or
reading glass. Large numbers of microscopic spores (ascospores) are shot into the air during cool to
warm, wet weather and are carried by wind currents and rainsplash to other plants. Thus, the disease may
spread quickly throughout afield. When the spots are numerous, the leaflets soon turn yellow and fall
off. Premature defoliation reduces the quality and quantity of forage. The causal fungus overwinters as
mycelium in fallen, undecayed leaves and leaf fragments on the soil surface. It is not known to be
seedborne. As indicated, disease attacks are most damaging on susceptible varieties during prolonged
periods of cool, wet weather in spring, early summer, and autumn. The incidence of disease decreases
during dry warm summers.

Figure 1. Common or Pseudopeziza leaf spot.

SPRING BLACK STEM AND LEAF SPOT. All aboveground parts of the plant are atacked by the
fungusPhoma medi caginisvar. medicaginis(formerly called Ascochyta i mper fecta and Phoma herbarum
var. medicaginis). Numerous spots develop on the lower leaves, petioles, and stems in early spring.
Thesespotsaresmall, dark brownto black, andirregular. Y oung shootsareoften girdled and killed. Leaf
lesionsmay enlarge and merge, killing large areas of theleaflets. Theleavesturn yellow and often wither
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ﬁ S S before dropping off. Stem and petiole lesions may
%ﬁ :‘3; R T, enlarge, girdle, and blacken large areas near the base of
?:tr} AT S .% Jé' the plant (Figure 2). The fungus may extend into the
. M ¥ %¢  crown and upper root causing a crown and root rot.

Affected stems are brittle and easily broken. When
severe, entire stems are blackened and killed.

The Spring Black Stem and Leaf Spot fungus (Phoma)
mostly overwinters as mycelium in old stems and fallen
|leaveswhereminute, brownto black, pimple-likefruiting
structures (pycnidia) are produced. Large numbers of
mi croscopi ¢ spores(conidia) formed withinthepycnidia,
oozeout in cool, wet weather and are spread primarily by splashing water, but also by wind and insects.
In cool humid areas, seed pods may become infected and the fungus becomes seedborne as mycelium in
the seed coat. Infection of new alfalfashoots by the Spring Black Stem and Leaf Spot fungus occurs as
the shoots grow through the residue or stubble of a previous alfalfa crop. The first harvest is usually
damaged the most.
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Figure 2. Spring black stem.

SUMMERBLACK STEM AND LEAF SPOT, caused by the fungus Cer cospora medicaginis, ismost
prevalent and damaging during warm to hot, moist weather when harvesting is delayed. Small brown
spots form on both leaf surfaces. The spots soon enlarge to form roughly circular, reddish to smoky
brown lesions with an indefinite margin and 1/8 to 1/4 inch (2-6 mm) in diameter. Warm to hot, high
humidity weather results in lesions that become ashy gray with silvery, glistening areas covered with
clusters of conidiophores and conidia. Severely infected leaflets are killed and a high amount of
defoliaion occurs. Astheinfection progresses, dongated, dark brown to black lesions enlarge, merge,
and may cover most of the stems and petioles. Small stems, petioles, and peduncles on nearly mature
plantsmay die, resulting infurther defoliation. Spring and summer black stem infections are much more
severe following feeding injury by pea gphids and their secretion of “honeydew.” The honeydew
stimulates the black stem fungus and resultsin many new infections. Infected stemsare not as brittle as
those attacked by spring black stem, so damageisnot as serious.
The Cersospora fungus overwintersasmyceliumin old infected
stemsand other cropdebris. In warmto hot, moist weather, large
numbers of microscopic conidia are produced and are spread to
new foliage and to other plants by air currents and rain. The
fungus can be seedbornein warm, humid aress.

YELLOW LEAF BLOTCH is caused by the fungus &%
Leptotrochila medicaginis (formerly named Pseudopeziza or
Pyrenopeziza medicaginis); imperfect stage Sporonema K&
phacidiodes. It occurs primarily in the northern half of the K #
United Statesand in Canada. Y ellow leaf blotchislessprevalent
than common leaf spot or spring and summer black stem, being
most conspicuous in rank and unusually tall stands. Disease
attacks occur during prolonged cool, wet weather in the spring
and autumn. Enlarging yellow spots, streaks, and blotches |
develop, most commonly dong the leaf margins or along the
veins. The blotches become elongated to fan-shaped as they areas (pseudostromata and apothedia) on the
expand and orange-yellow withsmall dark dots, whicharefungus ; . .4 eaflet (courtesy Clemson University
fruiting bodies (pycnidia), enbedded inthe center. Thecenter of ang uspa).

Figure 3. Yellow leaf blotch. Note the dark
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the blotched area finally becomes dark brown to black with the formation of pseudostromata and
apothecia (Figure 3). Similar, elongated yellow blotches may occur on the stems. These blotches later
turn dark brown. Dead leaves curl downward and frequently remain attached to the stemsfor sometime.

The yellow leaf blotch fungus overwinters as mycelium and apotheciain infected lesflets and stems. It
is spread mostly by planting infected seed and by airborne ascospores. The discharge of ascosporesis
favored by arelative humidity above 70 percent and atemperature below 77°F (25°C). The ascospores
germinate from 36° to 88°F (2° to 31°C) with an optimum of 40° to 70°F (7.5° to 21°C). Their germ
tubes penetrate alfalfatissue directly within 4 hoursat 68°F (20°C), 8 hours at 54°F (12°C), and 24 hours
at 43°F (6°C).

Yellow leaf blotch attacks are favored by prolonged cool, wet spring weather, a thick nurse crop, and
succulent, lush growth. Losses are in proportion to the number of leavesthat drop during wind and rain
storms, which may be as high as 40 percent at harvest time or 80 percent at the time of seed pod
formation.

LEPTO, OR PEPPER LEAF SPOT is caused by the
fungus Leptosphaerulina (Pseudoplea or
Pleosphaerulina) briosiana. Lepto leaf spot iscommon
throughout the Midwest, especialy during prolonged
periods of cool, moist weather. Small, irregular black
spots devel op—-mostly on the younger leaves, athough
some may form on the petioles and young stems. Leaf
symptoms vary with the plant’ s age, stage of growth, and
environment. The lesions often start as small, black
“pepper” spots. The lesions generally enlarge to form
round to oval, light brown to tan spots with adarker brown margin—often surrounded by ayellowish area
(Figure4). Under prolonged cool, wet conditionswith rapid regrowth, the lesions appear asrather large,
light tan to almost white areas that merge to kill the entire leaf. In older growth, the young upper leaves
become infected and have typica symptoms but seldom die before harvesting. The dead |eaflets and
petioles often cling on the stemsfor atime. Tiny black dots (fungusfruiting bodies called ascocarps) may
be sprinkled within the light brown centers in the late fall and early spring. Ascospores are produced
within the fruiting bodies on dead but undecayed leaves and stems during cool, moist weather. The
ascospores are forcibly discharged and disseminated by air currents. The greatest damage by Lepto |eaf
spot occurs to the leaves of young regrowth following harvest. Epidemics, however, may occur at any
time during the growing season following periods of

cool, moist weather.

Figure 4. Lepto, or pepper leaf spot.

STEMPHYLIUM, OR ZONATE LEAF SPOT is
caused by the fungus Stemphylium botryosum; sexual
stage Pleospora herbarum. Stemphylium leaf spot is a
common diseasethat devel ops during prolonged periods
of warm, wet weather in the summer and fall, especidly
indensestands. Smdl, oval, dark brown spotsappear on
the leaves, petioles, stems, peduncles, and seed pods.
Thedlightly sunken spots|ater enlargeand often become
zoned. They arelight and dark brown, oftensurrounded rigyre 5. Stemphylium leaf spot (courtesy of
by a pae yelow “hdo” (Figure 5). Infected leaves university of Wisconsin).
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commonly turn yellow and fall prematurdy. Usually asingle large lesion causes aleaflet to turn yellow
and drop prematurely. Black areas appear on the stems and petioles. Stems and petioles may be girdled
in wet weather, causng the foliage above the leson to wilt and die. Foliar infection by Stemphylium
reducesroot growth and may hasten death of afalfaplants. The Semphyliumfungusoverwinterson seed
and as mycelium on dead stems and leaves. The fungus is spread by airborne and waterborne spores
(conidia and ascospores) and by sowing infected seed.

STAGONOSPORA LEAFAND STEM SPOT OF ALFALFA AND SWEETCLOVER. Thisdisease
is caused by the fungus Stagonospora meliloti (sexual stage Leptosphaeria pratensis). Theleaf and stem
lesionsare similar, having adiffuse margin and ableached center in which dark brown specks (pycnidia)
are sprinkled.

Infected leaves drop soon after thelesions appear. Thefungus also producesa slowly devel oping crown
and taproot decay which appearsto develop from crown and stem infections. Small pockets of an orange-
red materid give the solid and dry crown and taproot tissue an irregularly speckled appearance. The
exterior of an infected root has a rough texture. Eventudly, the root decays and the plant dies. The
Sagonosporafungusoverseasonsasmyceliumin crop debrisand isbelieved to be spread by airborneand
waterborne spores (conidia and ascospores). Stagonospora leaf and stem spot is most severe during
prolonged periods of warm, moist weather and where alfalfa or sweetclover are not rotated with corn,
soybeans, small grains, sorghum, or forage grasses.

BACTERIAL LEAF SPOT is caused by the bacterium
Xanthomonas campestris subsp. alfalfae (X. alfalfae).
Bacterial leaf spot begins as small, irregular, yellowish,
watersoaked spots on the leaves. These spots enlarge, R
turn brown to black, and may develop alight yellow to :
tan, papery center (Figure 6). The lesions usually shine
due to dried, bacterial exudate. Severe defoliation is | Lo
common. Thestemlesionsarewatersoakedand“greasy” | L LS

at first, later turning light to dark brown or black. Lesions Figure 6. Bacterial leaf spot with stem lesions
may coal esceand extendfor several inches. Seedlingsare (courtesy of University of Minnesota).

often killed, especiadly in late summer or early fall

seedings. Thedisease is favored by extended periodsof hot, rainy, windy weather. Optimum growth of
the bacterium occurs at 82° to 90°F (27° to 32°C). The casual bacterium overwintersin crop debris and
seed. It isspread by wind and rain, insects, all types of equipment, and by infected forage. Aninvasion
of alfalfatissue occurs through a variety of wounds, especially
those made by blowing sand or soil particles.

DOWNY MILDEW is caused by the fungus Peronospora
trifoliorum.  Downy mildew may be prevalent during
uncommonly cool, wet or very humid late springs. The disease
seldom damages gands. Downy mildew ismost severe during
the first year following seeding. Mildew disappears during
warm, dry weather but may reappear during cool, wet periodsin
_ the autumn. Pale green to yellowish green blotches appear on
Figure 7. Downy mildew on two alfalfa theyoung leaves. If the diseaseis severe, |eaflets will roll and
leaves. Note the downy mold growth on the twist downward. A delicate, violet-gray, downy mold of

underside of the leaf (right) (courtesy D.L. conidiophoresand conidiamay be abundant on the underside of
Stuteville).
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theseleafletsin cool, wet weather (Figure7). Terminal portions of the shoots are often dwarfed. Highly
susceptible, systemically infected plants may be stunted and yellowed, with swollen stems.

The downy mildew fungus overwinters in systemicdly infected crown buds and shoots of certain
susceptible plants, enablingit to survivefrom season to season. Thedelicateconidiaareproducedin cool,
overcast, moist weather and are disseminated by wind and rainsplash. Germination occurs only in free
water at temperatures from 40° to 85°F (4° to 29°C); optimum 65°F (18°C). The youngest leaves are
most susceptible to infection. Secondary cycles can occur every 5 daysif the weather remains cool and
moist. Weather-resistant spores (oospores) also formin old dead | eaves, wherethey remain dormant over
the winter and germinate the following spring. The fungusis also seedborne.

RUST iscaused by the fungus Uromyces striatus. Rust may
be common, but generally is not very damaging because
infections usually occur lae in the season. The diseaseis
favored by warm to hot, damp weather and rank, lush
growth. Small, round, powdery, reddish brown to dark
brown pustules form, mostly on the undersides of the leaves
(Figure 8). Pustules may also appear on the petioles and
stem. Seriously infected leavesmay turn yellow, wither, and
drop prematurely. Therust fungus survivesthewinter in the
southern statesand theinfective spores (urediospores) spread
into Illinoisfrom middleto late summer on southerly winds.

figure 8. Rust pustules on the underside of an
alfalfa leaflet (courtesy of Univ. of Wisconsin).

Several other diseases affect alfafa stems, usualy at or near the crown. These diseases include
Anthracnose, Sclerotiniacrown and stem rot, and Rhizoctoniastem blight. Those diseasesand othersare
discussed in Report on Plant Diseases No. 302, “Root and Crown Troubles of Alfalfa.”

CONTROL

1. Growwell-adapted, high-yieldingalfalfavarieties. Varietiesdiffer intheir resistanceto Common
leaf spot, Lepto leaf spot, Spring Black Stem, Anthracnose, Downy mildew, other diseases, and
winter hardiness. See the current “lllinois Agricultural Pest Management Handbook.” Alfalfa
cultivars with Medicago falcata germ plasm tend to have some resistance to Y ellow leaf blotch.

2. Sowcertified, disease-freeseed produced in arid areas. Thefollowingleaf and stem diseasesare
spread by planting infected seed: Spring Black Stem, Y ellow leaf blotch, Stemphylium leaf spot,
Bacterial leaf spot, and Downy mildew. In addition, several different crown and root rots, as well
as seed decay and seedling blight (damping-off) organisms, are transmitted via infected seed.

3. Plantinwarm, well-drained soil in awell-prepar ed seedbed that isonly slightly acid toneutral
(apH of 6.5t0 7.0).

4. Practice balanced soil fertility. Maintain adequate amounts of phosphate and potash in the
soil, based on soil tests.

5. Cut heavily infected standsin themid to late bud stage befor e bloom appear sfor high yields,
minimal leaf loss, and high quality. Cutting beforeleaf drop maintainsthe quality of the hay and
removes the infected leaves that are the source of infection for later growth. Thus, later cuttings
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have a greater chance to remain healthy. Cut early to avoid rank foliar growth that favors fungus
growth (disease buildup).

6. Cutonlywhenthefoliageisdry. Thisavoidsspreading fungi and bacteriathat causeleaf and stem
diseases, wilts, and crown and root rots.

7. Cut short, leaving a stubble of 1 1/2 to 2 inches. This removes sources of infection for the
recovering shoot growth.

8. Control weeds. Prevent thick growth of weeds to ma around the afafa plants.
9. Control insects. Follow the suggestions given by University of Illinois Extenson Entomologists.

10. Wherefeasible, rotate alfalfa at least two yearswith corn, soybeans, small grains, sorghum,
or forage grassesthat are free from volunteer forage legumes.

No control measures are practical or usudly necessary for Bacterial leaf spot, Downy mildew, and Rust.

The practices briefly outlined here should reduce losses of hay yield and quality by 50 percent or more.



