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SORGHUM
DISEASES

GRAIN SORGHUM ACREAGE has
increased rapidly since introduction of
hybrids, and disease has increased almost
proportionately. National disease losses in
grain sorghum are estimated at 9 percent,
representing a net profit loss to growers, since
production costs remain constant with or
without disease damage.' Most suggested con-
trol techniques require only changes in
cultural practices or tolerant variety selection
and little or no extra production cost. There-
fore, reducing disease losses represents direct
increase in net profit for the grower.

Introduction of new hybrids has changed
the picture of disease occurrence, but these
later introductions are susceptible sometimes
to old familiar diseases as well as to new
diseases appearing in recent vears. The older
diseases have been controlled through wise
cultural practices and resistant varieties or
hybrids. More recently described diseases,
such as downy mildew and virus diseases, are
currently more damaging to production. Their
contrel is  under intensive study, and
recommendations in this publication are
based on the more recent research.

[Hsease svmptoms result from pathogen
interaction with susceptible host plants. Path-
ogenic organisms ate classifisd as fungi,
bacteria, viruses, nematodesand mycoplasma.
Abnormal plant responses not resulting from
damage by these pathogens are referred to as
non-pathogenic diseases.

Practices to control pathogenic diseases
must be chosen to match the most vulnerable
point in the organism’s life cycle. Crop
rotation controls some diseases while other
practices, such as seed treatment, stop others.
Other problems may be solved by proper
fertilization or by planting a resistant hybrid.
No single practice will selve all sorghum
disease problems.

Vuf pesey in Apriculture”, Agricultorsl Research Ser-
vice, USDA, Agricultural Handbook No, 291, 1965,
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A logical first step in sorghum disease
control is recognition of the problem. This
publication identifies disease problems and
offers information on control through
cultural means, chemical methods or varietal
resistance to specific diseases. New hybrids
are being developed continuously. For this
reason, their disease reactions are not given in
this publication. Growers should contact their
county agriculiural agent for the Ilatest
recommendation.

SEED ROTS AND
SEEDLING DISEASES

When seeds are placed in the soil, they
are immediately exposed to numerous orga-
nisms that may attack and destroy them
before or after they germinate. Organisms
may be in the soil or they may be introduced
with seed.

With use of high-quality seed treated
with fungicides, damage caused by seed rot
and seedling disease can be reduced. Seedling
diseases can become serious enough during
some years to cause considerable stand re-
duction.

Seed rot

When seed decay occurs before germina-
tion, the term “‘seed rot™ is used. Numerous
fungi cause sorghum seed rot. Certain of these
fungi are seedborne, while others persist from
vear to year in the soil. Either tvpe can
destroy seed before it germinates.

Seed rot is more severs when non-treated
seed are planted very early, when the soil is
cold and damp. Under theseé conditions, seed
germination is delayed and seed is exposed to
attack for a longer time. Conditions unfavor-
able for fast seed germination are favorable
for development of organisms attacking seeds.

Seedling discase

When infection occurs after germination
and the seedling has begun to grow, the term
“seedling disease™ is used. Infection of the

young seedling may occur before or after
emergence. The terms “‘pre-emergence and
post-emergence damping off ™ are sometimes
used to more accurately define the growth
stage affected,

Environmental conditions that
encourage seed rot development also will
increase the amount of damage caused by
seedling disease. Vigorous seedlings produced
from high-quality seed can withstand attack
much better than low-vigor seedlings develop-
ing from low-quality seed.

Plant high-quality seed in a well-prepared
seedbed when soil moisture and temperatures
favor rapid germination and seedling growth.
More uniform stands will result when sound
undamaged seed are treated with a fungicide
to protect the germination zone from attack
by seed-rotting organisms.

DOWNY MILDEWS

Three kinds of downy mildews occur on
grain sorghum. These mildews, caused by
three different fungi, vary in nature of occur-
rence and severity of damage. A downy
mildew commonly ecalled “crazy top”,
Sclerophthora macrospora (Sacc.) Thirum,
Shaw, and Naras, was reported by Texas in
1958. This later wag determined to be the
same disorder previously reported by Texas in
1936. This fungus can cause considerable
sorghum damage, although it usually is
confined to individual fields or areas within
fields that are eccasionally flooded. .

Sorghum downy mildew, Sclerospora
sorghi (Kulk) Weston & Uppal, was found
first in Texas in 1961, and became epidemic
in 1967. It has since been severe along the
Texas Gulf Coast and is a potential threat to
other sorghum-growing areas of the United
States. The disease reportedly has occurred in

Mississippi, Oklahoma and Kansas. Most
Sudangrass, sorghum-sudan hybrids and
broomcorns are susceptible to sorghum

downy mildew. Grain sorghums are less
susceptible, although some hybrids are highly
susceptible to the foliar phase of this disease.

4
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A third type of downy mildew, com-
monly known as “green ear,” Selerospora
graminicola (Saac.) (Schr.), has occurred
sporadically but has been of little economic
importance on grain sorghum.

There are three symptoms typical of
plants attacked by sorghum downy mildew:

Systemically diseased seedlings
(infection occurring on roots in soil) are
yellowed, stunted and frequently have a
white downy growth on the underside of the
yellowed leaves, figure 1, This downy growth,
formed by the conidia or fungus spores, can
best be observed during periods of relatively
high humidity and low temperatures. As the
plant grows, neéewly formed leaves become
striped but have little downy fungus growth.

Another symbitom appears when conidia
(seed-like fungus structures) produced on
systemically diseased seedlings infect other
plant foilage, producing stippled or speckled
arcas from which more down is produced
with in 4 to 7 days. Extent of foliar damage is
proportional to persistence of favorable
weather conditions, plant susceptibility and
the host’s stage of development. See cover
photo.

The third phase of the disease is repre-
sented by systemically diseased plants which
develop late in the season. These plants have
green and white-striped or mottled leaves.
They may fail to head, figure 2, produce
sterile heads, or form partially affected heads.
Leaf shredding, figure 3, occurs on these
plants as fungus destroys cells between the
veins, releasing thick-walled overwintering
spores (oospores).

Downy mildew symptoms known as
“grazy top” differ from previously described
downy mildews. In plants infected with
“‘crazy top.,” overwintering spores develop
within and adjacent to wveins rather than
between veins. Leaves infected with ““crazy
top™ are mottled, thickened, stiffened,
twisted or curled, figure 4. The leaf surface
appears to be covered with warts. Any heads
produced have numerous leafy shoots. Downy
growth, as found in downy mildew, is not
apparent; nor do leaves stripe or shred.

Fig. 1.  Downy mildew symplome en young sorghum plant;
Leoves ome striped aond downy growth 48 present on lowser
leaf surfoces.

Fig, 2. Downy mildéw infected planis showing
green ond while stripe sympiom. Thesa planes
are sterile ond will ‘nat predoce grain.

Downy. mildew (nfected soeghum plask

Flg. 3.
showling the advenced |eaf shradding symptom,
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Fig: £

Symproms prodoced ‘on“sorghum by the "érazy fop
typa of downy mildew.

The disease cycle of sorghum downy
mildew, as presently understood, is illustrated
in figure 5. Sorghum seedlings can be infected
by germinating oospores in the soil. When
conditions ‘are right, spores are produced on
the leaf surface and released from infected
plants. They become airborne, and after
landing on a healthy leaf, germinate and result
in foliar infection. This foliar cycle of spores
from diseased to healthy leaves may be
repeated many times during the growing
season. Plants infected in the foliar cycle may
become systemically diseased, Leaves of
systemically infected plants will become
striped with white bands sometimes Tunning
the whole length of the leaf. At this stage, the
disease possibly may be confused with virus
diseases or minor element deficiencies. When
numerous oospores are produced within the
striped leaves, tissue between veins is
destroyed, leaving only vein tissue. Oospores
are released from these shredded leaves, fall to
the ground and remain there until the next
crop season. Oospores reportedly survive as
long as 6 to 8 years in the soil.

The disease cycle of “crazy top™ mildew
is somewhat different since oospores
germinate and produce swimming spores.
These swimming spores require flowing water
for movement from where they are produced.

Newly infected plants will produce additional
fruiting bodies which germinate and produce
swimming spores. Because moisture is
necessary to complete the disease life cycle,
damage is observed most often on plants
growing on land where overflows have
occurred.

To effectively control sorghum downy
mildew, use combined practices designed to
avoid - infection and reduce the amount of
disease-causing inoculum in the soil. The best
and most practical means of avoiding infec-
tion is the use of resistant hybrids. Hybrids
curréntly available differ greatly in their
reaction to sorghum downy mildew. Growers
may obtain information on disease reactions
by hybrids from county agricultural agents.

Many forage-type sorghums used for
silage and green-manure purposes are highly
susceptible to sorghum downy mildew.
Growers should avoid planting these in fields
where this disease is present and if grain
sorghum is to be planted in the immediate
future.

Several cultural practices can be utilized
to reduce the carrvover of disease organisms
in the soil. Rotation with non-related crops is
the mest important culfural practice.
Sorghum stubble should be destroyed as soon
after harvest as possible to reduce organism
buildup.

Table 1. Host range of downy mildew diseases

|
Downy mildew Crazy top Green ear
Broomoom Barley Mannagrass | Corn
Corn Bluestem Millet Miliet
Johnsongrass | Bromegrass Oat | Panicgrass
Sosghum Broomcorn  Red top Sorghum
Sudangrass Canarygrass  Rice Suodangrass
Sweet sorghum | Corn Eye Suparcane
Teosinte Crabgruss  Sorghum Sweet sorghum
Fox tail Sudangrass: | Teosinte
! Johneongrass Sugarcans
i Lovegrass  Wheat
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FOLIAR IMFECTION CYCLE
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EETRMICALLY INFECTED  SEEDUMNG

: LATER B4 SASON
Wit nod peodicr 3 e Feod

will foem Reod
bt may be parisally werde

BARLY SEASON FrETEMIC INFECTION
Frem oeaperrs ot sol

LATE SEASCIM SYSTRWIC INFECTION

Frovm nespeeet in sed

EHSEASE CYCLE OF DOWRY MILDEW CAUSED BY THE FUBMGUS SCUEROQSPORA SORGHI

0 GEAATING SRORES [OOMIDIA] THAT SEVE A5 BFECTION LTS

% SFCAES (COMIDG) O STALKS (COMDISPOSES) AS THEY ASPEAR MERDICOMCALLY OM HDERSURFACE
*'q' OF Liad THESE STRUUCTURES GIVE THE DOMWH APPEARAMCE WHEN CHSERVED ¢ MAKED EYE

Fig. 3 Life cycle of downy mildew coused by 1he fungos |Sclercspora mrgh:.l
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MAIZE DWARF MOSAIC
(MDM)

Maize dwarf mosaic is a severe sorghum
disease occurring throughout the midwestern
and souther states, with losses ranging up to
45 percent. This disease was observed first in
1962 on a few corn plants growing along the
Ohio River. Since then, the causal virus has
spread rapidly throughout most sorghum-
producing areas of the United States. Distri-
bution varies within areas, depending upon
presence of the virus and availability of
perennial host plants such as Johnsongrass.

Symptoms of MDM appear on leaves as
chlorotic mottle of light and dark green areas,
figures 6 and 7. Intensity of this mottle
depends on the genetic makeup of a particular
hybrid, stage of infection and certain environ-
méntal conditions. On some varieties..a “red
leaf™ symptom develops when temperatures
are below 75 to 85 degrees Fahrenheit fora
period. Leaves contain red streaks and heads
also may appear red. figure 8.

Malformed heads and varying degrees of
sterility are symptoms associated with disease
development. Severely infected plants may
fail to head. Extent of this symptom depends
on the growth stage at the time of infection
and reaction of the variety to virus infection.
Stunting is another symptom that varies with
variety reaction. Extreme stunting of sorghum
is not as common as it is with certain varieties
of corn.

Virus particles which multiply within
plant cells and produce visible symptoms can
be separated from diseased tissue and viewed
under the electron microscope, figure 9. Plant
virologists have investigated the nature of
these unbelievably small particles and know
that they form from constituents of living
cells. Presence of these particles disrupts
normal cell functions.

Several grass-type plants are susceptible
to the virus. These include Johnsongrass and

Fig. :&. Mottling in leof coused  Fig. 7. Motiling in the tép af
by the maize dwrarl mosoic  plant coused By the moize
wirug, dwarf rnosaic vins,

Fig. B: fod leaf symplom coused by the maize
dwarf mosale vhres.

Fig, @ Vires paorticles of the malze dwarf
mosant wifus 08 seen through an &lectran mierg-
sope. Magnified obour #0000 fimey,
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Fig. 10. Maize dwarf mosaic virus symptoms on Johnsongrass
along with corn leof aphids which transmit the virus.

quackgrass, which are perennial and persist
through the winter by rhizomes. Virus
particles are distributed throughout all plant
parts except seed. Shoots produced from
infected rhizomes are infected and serve as an
overwintering virus source for aphids capable
of transmitting the disease, figure 10.

Virus particles are carried on the aphid’s
mouthparts as it moves from infected to
non-infected host plants. Virus particles are
injected into plant cells where their multipli-
cation begins. Symptoms begin to develop in
8 to 12 days on most sorghum varieties.
Amount of infection that develops within a
given sorghum field depends upon the number
of overwintering host plants in or around the
field and population level of aphids, figure 11.

Aphids with demonstrated ability to

transmit the virus include:
1. Corn leaf aphid, Rhopalosiphum
maidis

2. Green peach aphid, Myzus
persicae

3. Melon aphid, Aphis gossy pii

4. Apple grain aphid, Rhopalosiphum
fitchii

5. Goldenglow aphid, Dactynotus
rudbeciae

6. Cowpea aphid, Aphis craccivora

7. Peaaphid, Acyrthosiphon pisum

8. Spotted alfalfa aphid, Therioaphis
maculata

9. Bluegrass aphid, Rhopalomysuz
poae

10. Cabbage aphid, Brevicoryne
brassicae L.
11. Oat bird-cherry aphid,

Rhopalosiphum padi

12. Corn root aphid, Anuraphis
maidiradicis

13. Green bug aphid, Schizaphis
graminum®*

Maize dwarf mosaic attacks a wide
variety of grasses. Those grasses found to be
susceptible to MDMYV in Texas include:

TEXAS ANNUALS?

1. Carolina foxtail, Alopecurus

carolinianus

Japanese chess, Bromis japonicus

Soft chess, Bromis mollis

Foxtail brome, Brome rubens

Downy brome or cheatgrass,

Bromis tectorum

Hairy crabgrass, Digitaria

sanguinalis

7. Barnyard grass, Echniochloa
crusgalli

8. Japanese millet, Echnichola

S m e

&

R, W. Toler and Normis E. Daniels, personal
communication.

2Leisy, Ralph L., Masters Thesis, Texas A&M
University, Host Range of Maize Dwarf Mosiac Virus, 1968.
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Aphids transmit virus from plant
to plant and other fields

Aphids transmit virus to com,
sorghum and annual grasses

ssmmmm Virus
B Virus and aphids

Fig. 11.

DISEASE CYCLE
OF

MAIZE DWARF MOSAIC VIRUS

Aphids overwinter on small
grains and winter grasses

Underground Johnsongrass

rhizomes contain the virus

Virus carrying aphids transmit
virus to nearby Johnsongrass

Johnsongrass

Frost kills tops of Johnsongrass

but rhizomes remain alive

Disease cycle of maize dwarf mosaic.
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10.
il

12.
13.

14,

1.9
16.

30.

crusgalli, var, frumentarea
Goosegrass, Eluesine ndica
Lacegrass, Eragrostis capillaris
Southwestern cupgrass, Erichloa
gracitis

Rice, Oryza sativa

Common witchgrass, Panicum
capillare

Broomcoern millet, Pamicum
milincewn

Foxtail millet, Setaria iralica
Yellow bristlegrass, Setaria
{utescens

Giant bristlegrass, Setaria magna
Hooked bristlegrass, Setaria
verricillara

Green bristlegrass, Setaria viridis
Sorghum species, Sorghum almum
Sorghum, Sorghum bicolor
Sudangrass, Sorghum bicolor
Corn, £ea mays

Sorghum sudan hybrid

Showy chloris, Chloris virgata
Junglenice grass, Echinochloa
colornum

Prairie cupgrass, Eriochioa
confracia

Red sprangletop. Leptochloa
filiformis

Browntop panicum, Panicum
Sasiculatum

Texas panicum, Panicum texanum

TEXAS PERENNIALS

1.

2.

SiEnien g 1

0190

Little bluestem, Schizachyrium
SCopar, cem var.

Gaintreed or Georgia cane,
Arunde donax

Coast sandbur, Cenchrus incerius
Rhodesgrass, Chloris gavana
Bermudagrass, Cynodon dactylon
Tall fescue, Festuca elatior

Green sprangletop, Leptochioa
dubia

Perennial rye, Lolium perenne
Kliengrass, Panicum coloratum

Switcherass, Panicum virgatum

1.
12

13:

l6.

17
18.

19,
20.

Dallisgrass, Paspalum dilatatum
Yellow Indiangrass, Sorghastrum
ULy

Johnsongrass, Sorghum
halespense

Sand lovegrass, Eragrostis
trichodes

Winestemm muhly, Mulilenbergia
frondosa

Nimblewill, Muhlenbergia
schreberi

Blue panicum, Panicum antidotale
Prairie cordgrass, Sparting
pectinara

A dropseed, Sporobolusasper

St. Augustine grass, Stenotaphrum
secundatum

GRASSES REPORTED SUSCEPTIBLE
IN OTHER STATES

1.

pe O b

1L
12

13.
14.

15.
16.

7.

18.
2.

-

=l

21:

Meadow brome, Bromus érectus
Hackgrass, Miscanthus
sacchariflorus

Plains muhly, Mufilenbergia
cuspidata

Panicum decompositum
Polyatoca macrophylla
Sugarcane, Saccharum officinarum
Sefaria, Setaria sphacelata
Sorghum spp., Sorghum
arundindceum

Sorghum spp., Sorghum versicolor
Sorghum spp., Sorghum
verticilliflorum

Trichloaena monachne

Florida gamagrass, Tripsacian
floridarom

Field brome grass, Bromus aruenus
African millet, Eleusine coracana
Teosinte, Euchlaena mexicana
Browntop millet, Panicum
ramostm

Pearl millet, Pennisetum glaucum
Rottboellia exaliata

Bristlegrass, Setaria faberi

Tunis grass, Sorghum virgatum
Veldtgrass, Ehrharta calycing

9
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Infection caused by aphid transmission
of the virus from perennial hosts is called
primary infection. Infection caused by trans-
mission from annuals to anmuals within the
season is called secondary. A high level of
secondary infection often is observed where
weather favors maintenance of high aphid
population levels throughout the season. As
crowding occurs on individual plants, winged
forms are produced. These fly to other host
plants in the direction of wind movement.

Best prevention of MDMYV infections is
eradication of perennial host grasses such as
Johnsongrass in fields or near fields where
sorghum is to be grown. Losses have appeared
greater where infected Johnsongrass is present
in the sorghum field, and islands of infection
are often observed around spots of infected
Johnsongrass.

Control Johnsongrass by cultural and
chemical means. Control usually is more
successful when different practices-are used in
combination well before growing the sorghum
crop, Several chemicals are effective in con-
trolling Johnsongrass, but take care to study
label recommendations before using them
where food or feed crops are to be grown.

Prevention of MDMY by aphid control
has been considersed buf has not been inves
tigated sufficiently to warrant recommenda-
tions. Conventional insecticide application
cannot effectively control incoming aphids
before they have an opporfunity to transmit
the virus,

SMUTS

There are three important smut diseases
of sorghum and several minor ones also have
béen described. Smuts reduce wields and
contaminate grain with black smut spores,
thus reducing quality for food and feed
purposes. Smut losses vary according to
environmental conditions and the level of
improved practice adoption by growers.

Smuts are caused by fungi which
penetrate and develop within the sorghum
plant, The black dust in the smutted head or
kernel consists of thousands of spores which

act like tiny seeds to spread the fungus and
keep it alive during winter,

Covered kernel smut

Covered kernel smut, caused by a
fungus, Sphacelotheca sorghi (Link) Clinton,
has been reported as the single most destruc-
tive sorghum disease in the United States.
With the advent of hybrid sorghums, however,
seed production was taken from the farm and
centralized by ssed companies. Since then,
essentially all sorghum seed have been treated
with a fungicide which has pratically
controlled the dissase. It appears only in
fields of sorghum from seed grown and
planted without treatment, and occasionally
on volunteer plants in a field,

Fg.. 12; Towersd kemned
srrt of sorghum

The disease usually destroys all kernels
in a head, but occasionally a few grains
escape, figure 12. The kemel is replaced by
the cone-shaped gall. These galls are first
covered with a light gray or brown membrane
that may later rupture to release dark brown
spores, Spores may spread fo healthy heads
but most remain in place until threstung. At
harvest, the galls are broken and spores
contaminate the clean seed. When smut-
contaminated seeds are planted, spores
germinate along with the seed and infection

10
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