
10 – Management of Rice Diseases

Rick Cartwright and Fleet Lee 

Despite advances in the development of rice 
varieties with improved resistance and new 
fungicides, diseases remain a major cause of yield 
loss and lower profits in Arkansas rice production. 
Diseases are estimated to cause annual yield and 
quality losses of 8 to 10 percent. Production costs 
are also increased by the use of chemical and 
cultural methods of disease control. 

Diseases and their impact on rice production 
have increased in importance over time. Use of 
high yielding varieties and greater nitrogen (N) 
fertilizer requirements have increased rice yields 
and production efficiency. With the increase in 
Arkansas rice acreage over the past 25 years, rice 
is now commonly used in crop rotations once 
every two or three years. The current rice-cropping 
environment includes thick stands, high N rates, 
inability to water effectively, depletion of essential 
soil nutrients and higher yielding, but often 
disease-susceptible, varieties. The various rice 
management styles used on different farms, plus 
patterns of rice variety usage among different 
farms and geographic regions, often determine 
the type and seriousness of particular diseases. 

The effect of farming practices and rice 
varieties on diseases over time illustrates two 
sides of the well-known “Disease Triangle.” The 
disease triangle is used by plant disease specialists 
to teach others the basic principles of plant disease 
development. A combination of all three sides of 
the triangle results in the highest level of diseased 
plants. If one of the sides is not present, then 
disease will be less severe or nonexistent. 

An example in rice is where a producer plants 
LaGrue (blast susceptible variety) late in the 
spring in a field with a history of blast. Frequent 
light rains are experienced in June and early July 
and the blast fungus (virulent pathogen) attacks 
the leaves (leaf blast). During the boot to early 
heading stages, the grower is unable to maintain 
a deep (≥ 4 inches) flood due to inadequate 
pumping capacity and/or poor water holding 
capacity of the soil (blast favorable stress on the 
plants). Frequent light rains return during this 
critical period, and temperatures are warm in the 
day and mild at night, resulting in heavy, extended 
dew when not raining (additional favorable 
environment). The result is a neck blast epidemic 
during heading and early grain fill, and a possible 
50 bushel per acre or greater yield loss in the field. 

On the other hand, if hot, dry weather was 
present during the booting stage and a deep flood 
was maintained after midseason, the same field 
might suffer almost no yield loss from neck blast. 
In the latter example, the environment was not 
favorable for disease development, even though a 
susceptible variety and virulent pathogen were 
both present. 

Sheath Blight 

Sheath blight is the most common and 
economically important rice disease in Arkansas 
and the southern United States. Sheath blight is 
found in nearly every Arkansas rice field and 
causes a consistent level of damage each year. The 
disease is caused by a fungus called Rhizoctonia 
solani AG1-1A. Other crops grown in rotation 
with rice, including soybeans (Photo 10-4), corn, 
grain sorghum and turf among others, also serve 
as host plants for the fungus – but rice and 
soybeans are its favorites. 

The fungus survives between crops as 
“sclerotia” – hard, brown structures about 1/8 inch 
in diameter that can lie dormant in the soil for at 
least two to three years (Photos 10-2 and 10-3). 
The fungus can also survive in infected rice straw 
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or other crop residue, but does not last as long. In 
rice, the sclerotia float out of the soil and move 
around the field with irrigation water. After the 
permanent flood is established, sclerotia infect the 
rice sheath at or just above the waterline in the 
late tillering to early reproductive growth stages. 
Sheath blight causes long, oval, purple-bordered 
lesions (spots) on the infected sheaths (Photo 10-1) 
and bands of dying tissue in the leaf blades as it 
grows up the infected plants (Photo 10-2). It grows 
over and in the rice tissue by microscopic threads 
called hyphae and can move up to an inch a day 
under favorable conditions. The fungus forms 
sclerotia on dying or dead tissue during the latter 
half of the rice-growing season. Sclerotia fall off 
the straw before or during rice harvest, assuring 
continued survival of the fungus in the field. (See 
Figure 10-1 for the disease cycle of sheath blight.) 

Figure 10-1. Disease Cycle of Sheath Blight of Rice 

Conditions that encourage sheath blight are 
short, leafy rice varieties (e.g., Lemont, Cypress, 
Cocodrie); high N rates (>150 pounds N per acre); 
hot, humid weather with temperatures between 
80° to 92°F during the day and 74°F and above at 
night. Either hot, dry weather or cool tempera­
tures can dramatically reduce the severity of 
sheath blight. Significant yield and grain quality 
losses result from widespread death of leaves in 
the mid to upper canopy prior to completion of 
grain fill or direct damage to emerging panicles. 
Yield losses can reach 50 percent in heavily 

damaged areas of fields seeded to highly susceptible 
semi-dwarf varieties. However, yield losses of 15 
to 25 bushels per acre are more common today in 
“bad sheath blight” fields. Quality (milling) losses 
of 1 to 3 percent of head rice have been documented 
in areas of fields where sheath blight reached the 
top two leaves prior to 50 percent heading. 
Milling quality losses are less common from 
sheath blight damage than with other diseases 
that directly attack rice panicles. 

Management 

1.	 Plant a less susceptible variety (Table 10-1), 
especially on fields with a history of sheath 
blight. 

2.	 Use a seeding rate that results in 15 to 20 
plants per square foot. Avoid thick stands. 

3.	 Use the recommended N rate and application 
timing for the particular field and variety. 
Rates above 150 pounds N per acre will result 
in more sheath blight. 

4.	 Begin scouting fields starting at the beginning 
internode or panicle initiation growth stage 
(Figure 10-2). While scouting methods vary, 
remember that sheath blight is often a 
problem only in certain fields or parts of a 
field (Photo 10-5). Growers will lose money 
applying fungicides to fields or field areas 
that do not have a sheath blight problem. 

5.	 Use an effective fungicide if sheath blight is 
widespread in the field and will likely damage 
the top 2 or 3 leaves before heading (moving 
upward aggressively). See Tables 10-2 and 
10-3 for fungicide recommendations. 
Currently, strobilurin fungicides (Quadris™) 
are the most effective. 

Figure 10-2. Recommended Scouting Pattern for 
Sheath Blight in a Rice Field 
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Table 10-1.  Rice Variety Reactions to Diseases 

Variety Sheath Blight Blast Stem Rot Kernel Smut False Smut2 Brown Spot Straighthead 
AB647 MS1 R MS S S R VS 
Bengal MS MS VS MS MR VS VS 
CL2551 VS S S — — — MR 
CL3291 VS VS S — — — MR 
Cocodrie VS MS S VS S R VS 
Cypress VS MR MS VS S R MS 
Dixiebelle VS MR — — – R MS 
Drew MS R MS MS S S MS 
Earl MS MS MS MS MR R MS 
Jackson MS S S S — R MR 
Jefferson MS S MS S MR R MR 
Katy MS R MS R MR R S 
Kaybonnet MS R MS MS S S S 
Koshihikari MS MR S R MR MR — 
Lacassine VS S MS R — S MS 
LaGrue MS S MS VS S R MS 
Lemont VS MR MS R MS R MS 
Litton S MS MS S R — MS 
M-202 MS VS3 MS VS MR S S 
M-204 MS VS3 MS VS – S S 
Madison VS R MS R MS R MS 
Mars MS MS MS R — S VS 
Maybelle VS S S S — R MR 
Millie MS MS MS MR — R VS 
Newbonnet MS VS S VS S R MR 
Priscilla MS S MS S S R MR 
RT XL6 MR R S S MS R VS 
Wells MS S MS MR S R MS 

1Abbreviations: R=resistant; MR=moderately resistant; MS=moderately susceptible; S=susceptible; VS=very susceptible.
2Ratings are based on 1998 and 1999 replicated plot and commercial field data only; should be considered tentative.
3Not recommended for Arkansas because of extreme susceptibility to rice blast (F.N. Lee and R.D. Cartwright). 

Table 10-2. Sheath Blight Treatment Thresholds 

Treatment Threshold 
Growth Stage 7-14 days after 1/2" internode 

(panicle differentiation) 

Rice Variety Sheath Blight Reaction Percent Positive Stops Percent Infected Tillers 
CL2551 VS 35 5-10 
CL3291 VS 35 5-10 
Cocodrie VS 35 5-10 
Cypress VS 35 5-10 
Lemont VS 35 5-10 
Madison VS 35 5-10 
Bengal MS 50 10-15 
Drew MS 50 10-15 
Earl MS 50 10-15 
Jefferson MS 50 10-15 
Kaybonnet MS 50 10-15 
LaGrue MS 50 10-15 
Priscilla MS 50 10-15 
Wells MS 50 10-15 
VS = Very susceptible;  MS = moderately susceptible. 

SCOUTING: The entire field should be scouted for symptoms in a zigzag pattern stopping every 50 steps (Figure 10-2). 
Only a 3-foot long section of rice should be inspected at each stop for sheath blight symptoms. If symptoms are present 
the stop is positive. A minimum of 50 stops per field should be made or 1 per acre to determine the level of sheath 
blight for the field. If sheath blight is not widespread in the field, but concentrated in certain areas, then treating only 
those areas with the fungicide may be more economical. While experience may be substituted for scouting in fields with 
a history of sheath blight, the economic use of fungicides depends on adequate knowledge of the distribution of the 
disease in a field and its intensity between 1/2" internode elongation and early heading. 
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Table 10-3. Sheath Blight Fungicides 

Disease Fungicide Rate/Acre Comments 

Sheath Blight 
[Rhizoctonia solani AG1-IA] 
(on moderately susceptible 
varieties including Bengal, 
Drew, Jefferson, Kaybonnet, 
LaGrue, Priscilla, Wells and 
others rated MS) 

Quadris 2.08 SC 
(azoxystrobin) 

8.5 fl oz 
(1 gal per 
15 acres) 

Apply 7-14 days after 1/2" internode elongation 
when sheath blight levels meet listed thresholds 
and the disease is threatening the upper leaves. 
Slightly later applications or higher rates 
(12.8 fl oz/A or 1 gallon per 10 acres) may be 
used depending on weather and disease 
development. Do not apply near fishponds or 
apple orchards. Read and follow label directions 
carefully. 

Sheath Blight 
[Rhizoctonia solani AG1-IA] 
(on very susceptible varieties 
including Cocodrie, Cypress, 
Lemont, Madison and others 
rated VS) 

Quadris 2.08 SC 
(azoxystrobin) 

12.8 fl oz 
(1 gal per 
10 acres) 

Apply 7-14 days after 1/2" internode elongation 
when sheath blight levels meet listed thresholds 
and the disease is threatening the upper leaves. 
Slightly earlier or later applications may need to 
be used depending on weather and disease 
development. Do not apply near fishponds or 
apple orchards. Read and follow label directions 
carefully. 

Sheath Blight 
[Rhizoctonia solani AG1-IA] 
(on all varieties) 

Moncut 50WP 
(flutolanil) 

0.7 lbs Apply as a preventative at 1/2" internode 
elongation followed by a second application two 
weeks later. Do not apply to fishponds or to areas 
harboring endangered mussels listed on the 
label. Do not plant wheat after rice treated with 
Moncut. Read and follow label directions and 
warnings carefully. 

Sheath Blight 
[Rhizoctonia solani AG1-IA] 
(on all varieties) 

Moncut 50WP 
(flutolanil) 

1.0–1.4 lbs Apply 7-14 days after 1/2" internode elongation 
when sheath blight levels meet listed thresholds 
and the disease is threatening the upper three 
leaves. Good coverage is essential. Do not apply 
to fishponds or to areas harboring endangered 
mussels listed on the label. Do not plant wheat 
after rice treated with Moncut. Read and follow 
label directions and warnings carefully. 

Sheath Blight 
[Rhizoctonia solani AG1-IA] 
(on all rice varieties) 
This treatment will also 
prevent kernel smut in highly 
susceptible varieties. 

Tilt 428C 
(propiconazole) 

10 fl oz Apply 7-14 days after 1/2" internode elongation 
when sheath blight levels meet listed thresholds 
and the disease is threatening the upper three 
leaves. Control of sheath blight may not be 
adequate if applied too early or favorable 
conditions for disease development continue 
through late boot to early heading. Do not apply 
near fishponds or waters harboring endangered 
mussels. Read and follow all label directions and 
warnings carefully. 

Comparative Effectiveness Of Sheath Blight Fungicides 

Quadris  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Excellent 

Moncut applied twice  . . . . . . . . . . . . . . . . . . . . . .Good 

Moncut applied once  . . . . . . . . . . . . . . . . . . . . . .Fair 

Tilt applied once at 10 fl oz/ac  . . . . . . . . . . . . . . .Fair 

Disclaimer: The mention of proprietary products does not constitute an exclusive endorsement of their use and the label 
should always be consulted prior to use. Changes in labels and use recommendations often occur yearly, so you should 
consult the most recent product label and a county Extension agent or other knowledgeable person each year for the 
latest fungicide information. 
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Blast 

Blast is not as common as sheath blight, but 
when present blast may cause heavier, more 
dramatic yield losses under a favorable environ­
ment. An airborne fungus called Pyricularia 
grisea (formerly Pyricularia oryzae) causes blast 
and, like sheath blight, is a worldwide problem in 
rice production. The fungus survives between 
crops on infected rice straw or on seed. As far as 
is known, rice blast only attacks rice. Other forms 
of the blast fungus may attack certain grassy 
weeds, but these forms are unable to attack rice. 
The fungus can attack the leaves, collars, nodes 
and panicles of rice plants. Airborne spores 
(Photo 10-8) usually infect young leaves from the 
seedling to the reproductive growth stages. 

Blast lesions appear as spindle to oval-shaped 
spots on leaves with a reddish brown border and 
off-white to tan center. These lesions produce 
spores that are transported through the air to 
other plants where they continue the infection 
process throughout the growing season if weather 
conditions are favorable. At heading, spores can 
infect the node below the panicle, resulting in 
“neck blast” (Photo 10-9) – the most damaging 
type of blast. (See Figure 10-3 for the disease 
cycle of rice blast disease.) Because blast spores 
need free moisture on the plant to cause infection, 
the disease is favored by long dew periods, fog, 
shade or frequent light rains. For unknown 
reasons, plants that are grown under conditions 
of consistent, deeper floods (≥ 4 inches) are much 

Table 10-4. Rice Blast Fungicides 

Figure 10-3. Disease Cycle of Rice Blast Disease 

Figure 10-4. Growth Stages of Rice for 
Proper Application of Fungicides to 
Control Neck Blast 

Disease Fungicide Rate/Acre Comments 

Neck Blast* 
[Pyricularia grisea] 

Quadris 2.08 SC 
(azoxystrobin) 

Benlate 50 WP 
(benomyl) 

12.8 fl oz 

1 – 1.5 lb 

Apply at late boot to 10 percent heading (Figure 10-4), 
when 50 percent of the main tillers are cracking the 
boot, to the tips of the panicles just emerging. If 
weather conditions favor blast development (very 
humid to rainy conditions and mild temperatures), then 
a second application is recommended about 5 to 7 
days after the first when 50 percent of the main tillers 
have 70 to 90 percent of the panicle emerged but the 
base of the panicles are still in the boot (Figure 10-4). 

*No thresholds have been developed for blast. The presence of leaf, collar and/or neck lesions in the field or nearby 
fields of susceptible varieties triggers consideration of a fungicide treatment. Susceptible varieties include LaGrue, 
Bengal, Jefferson, Newbonnet and possibly Cocodrie, Priscilla and Wells. All varieties should be inspected 
occasionally prior to heading as the blast fungus can adapt and attack resistant varieties. 

Disclaimer: The mention of proprietary products does not constitute an exclusive endorsement of their use and the label 
should always be consulted prior to use. Changes in labels and use recommendations often occur yearly, so you should 
consult the most recent product label and a county Extension agent or other knowledgeable person each year for the 
latest fungicide information. 
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less susceptible to blast than plants that are 
grown under shallow flood, moist soil or drought-
stressed conditions. Use of high N rates or late 
seeding dates increases the likelihood of blast 
infection. Blast is usually worse when tempera­
tures are slightly cooler than those mentioned for 
sheath blight. 

Management 

1.	 Plant a resistant variety, especially in fields 
with a history of blast or that are difficult to 
water. 

2.	 Plant early (April) to avoid the likelihood of 
heavy blast pressure late in the season. 

3.	 Use the recommended N fertilizer rate. Avoid 
high N rates, especially on susceptible 
varieties in blast-prone fields. 

4.	 Maintain a consistent, deep flood (≥ 4 inches) 
after the drain and dry period for straight-
head prevention (rest of growing season). 
Avoid losing the flood or shallow flood depths, 
especially on susceptible varieties. 

5.	 Scout fields for leaf blast symptoms, 
especially on susceptible varieties. If leaf blast 
is present, a preventative fungicide 
application should be considered. See 
Table 10-4 for blast fungicide guidelines. 

Stem Rot 

Stem rot is a historically important rice 
disease in Arkansas, but was less a problem 
during the 1950s to 1980s. Recently, stem rot has 
again become common, primarily due to low levels 
of available potassium (K) in silt and sandy loam 
soils used for rice production. Fields with severe 
stem rot often have low soil test K as a result of 
inadequate K fertilization practices. Stem rot is 
caused by the fungus Sclerotium oryzae, which 
survives in the soil between crops as long-lived, 
tiny, black sclerotia. Like sheath blight, sclerotia 
of the stem rot fungus are transported with soil 
and water. Sclerotia float on the surface of flood 
water, contact a rice stem and infect the sheath, 
causing a small, dark black and blocky lesion at 
or just above the water line (Photo 10-10). Unlike 
sheath blight, which moves vertically up the 
plant, stem rot progresses into the stem. If the 
fungus reaches the culm before grain fill is 
completed, the tiller may die, resulting in 
partially filled or blanked grains (Photo 10-11). 

Stem rot has been documented to cause up to 
70 percent yield losses and 100 percent lodging in 
fields with severe stem rot problems (Photo 10-12). 
While slower to develop than sheath blight, stem 
rot can move rapidly into plants that have high 
levels of N or low levels of K in sheath and stem 
tissue. A tissue N:K ratio of 3:1 and above after 
midseason favors severe stem rot damage. Most, if 
not all, varieties of rice are susceptible to stem rot 
when grown on soils deficient in K. 

Management 

1.	 Plant rice on heavier clay soils or other soils 
high in potassium, if possible. 

2.	 Soil sample on a regular basis (preferably in 
February before each rice crop), especially for 
silt and sandy loam soils. 

3.	 Apply K fertilizer as recommended by the soil 
test. On soils where salt injury to seedlings is 
a concern, K fertilizer can be applied immedi­
ately before or after flooding when the plants 
are bigger and more resistant to injury. 

4.	 Use the recommended rate of N fertilizer. 
Avoid high N rates on fields with a history of 
stem rot. 

5.	 While fungicides are not usually considered 
economical for stem rot control, Quadris™ 
fungicide has shown good control of stem rot 
in field tests in Arkansas. Rates and timing of 
Quadris™ for stem rot control are the same 
as recommended for sheath blight manage­
ment. However, stem rot thresholds for timing 
fungicide applications have not been devel­
oped. A fungicide application should only be 
considered in fields with a history of severe 
stem rot and where stem rot severity is not 
reduced by application of K fertilizer. 

Crown (Black) Sheath Rot 

Crown sheath rot is a commonly observed 
sheath disease in many Arkansas rice fields, 
especially in fields where rice is not planted on a 
consistent basis or on new rice fields. Once sheath 
blight and stem rot become common in fields, 
black sheath rot usually becomes less of a problem. 
Black sheath rot is caused by the fungus, 
Gaeumannomyces graminis var. graminis, which 
is a close cousin to the take-all fungus of wheat, 
Gaeumannomyces graminis var. tritici. The 
fungus probably survives between rice crops on 
other grasses and infected rice straw. 
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The disease cycle on rice is not well understood, 
but symptoms are usually first noticed on sheaths 
from the green ring to 1/2 inch internode elonga­
tion (midseason) stages. A gray-black to dark 
brown/black lesion up to 1 inch long and irregular 
in shape usually forms on the sheath just above 
the waterline (Photo 10-13). The inner part of the 
lesion is often lighter in color than the rest of the 
lesion, and has an off-white to greenish-gray color. 
A distinguishing characteristic of the black 
sheath rot fungus is the production of fan-shaped 
strands of dark brown hyphae called a mycelial 
mat that develops under the sheath (Photo 10-14). 
The mycelial mat can be observed on the 
underside of infected sheaths with a hand lens 
and used to distinguish black sheath rot from 
stem rot and other sheath diseases. 

Later symptoms include rotted sheaths 
and numerous black dots within older lesions 
(Photo 10-15). The black dots are tiny beaked 
spheres containing spores of the fungus 
(Photo 10-16). While yield losses up to 20 percent 
have been measured in inoculated research plots, 
losses in commercial fields are usually minor. 
Heavier yield loss may occur on highly susceptible 
varieties that have been over-fertilized with N, 
planted extremely thick or grown on newly 
cleared soils. 

Management 

1.	 Plant a less susceptible variety. (Lemont, 
Cypress and Cocodrie are more susceptible.) 

Table 10-5. Kernel Smut Fungicides 

2.	 Use a seeding rate that results in 15 to 20 
plants per square foot. Avoid thick stands. 

3.	 Use only the recommended N fertilizer rate. 
Avoid N rates above 150 pounds N per acre, if 
possible. 

4.	 Research studies to evaluate crown sheath rot 
control with fungicides have produced dis­
appointing results. Quadris™ and Tilt™ are 
moderately effective, when applied at higher 
rates. Early applications, made before infec­
tion, are more effective than applications 
made after the disease is established. Since 
the disease is erratic and does not usually 
cause major economic damage, fungicides are 
not recommended exclusively for control of 
crown sheath rot. 

Kernel Smut 

Kernel smut or black smut of rice became 
increasingly important during the 1990s. Yield 
losses of 10 to 15 percent have been measured on 
highly susceptible varieties. Head rice yield losses 
of more than 6 points have been documented in 
severe cases. Smutted rice is undesirable for 
parboiling because it turns parboiled rice gray. 

A fungus known by several names causes 
kernel smut. The kernel smut organism is 
currently known as Neovossia horrida, and was 
formerly called Tilletia barclayana. The fungus 

Disease Fungicide Rate/Acre Comments 

Kernel Smut 
[Neovossia horrida] 
(on LaGrue, Cypress, 
Jefferson, Cocodrie, and 
Priscilla in fields with a 
history of kernel smut) 

Tilt 428C 
(propiconazole) 

4-6 fl oz Apply at late boot (when no more than 50 percent of 
the main tillers have swollen boots starting to crack) 
as a preventative treatment for kernel smut on listed 
varieties grown in fields with a history of smut. 
There are no known compatibility problems with 
either Quadris or Benlate if a combined application 
is made for both blast and kernel smut control; 
however, research on the effectiveness of such a 
tank mix is lacking. A 4 to 6 fluid ounce Tilt applica­
tion for kernel smut control can also follow earlier 
other fungicide applications for sheath blight, e.g., 
Quadris. Do not apply Tilt later than stated as illegal 
residues in the grain may result. Follow label direc­
tions and warnings carefully. 

Disclaimer: The mention of proprietary products does not constitute an exclusive endorsement of their use and the label 
should always be consulted prior to use. Changes in labels and use recommendations often occur yearly, so you should 
consult the most recent product label and a county Extension agent or other knowledgeable person each year for the 
latest fungicide information. 

93 



survives as tough, microscopic black teliospores 
that replace the rice kernel during grain fill 
(Photos 10-17 and 10-18). The spores are found on 
soil, farm equipment and water, and are a 
common component of the air around rice fields. 
The spores can literally be found in every field 
where rice has been grown. 

Like stem rot, the spores of the kernel smut 
fungus float on water. Kernel smut spores 
germinate on the water surface and expel other 
spores (sporidia) into the air. The sporidia enter 
the flowers, infect and eventually replace the 
endosperm of the rice kernel with numerous black 
teliospores. During grain fill, alternate wetting 
and drying of the infected grain results in kernel 
rupture and release of the teliospores. Combines 
used to harvest heavily smutted fields often have 
a black sooty coating of kernel smut spores 
(Photo 10-19). 

Management 

1.	 Plant a less susceptible variety in fields with 
a history of severe kernel smut. Avoid 
LaGrue, Cocodrie, Cypress, Jefferson and 
Priscilla. 

2.	 Use only the recommended rate of N fertilizer. 
Avoid high N rates. 

3.	 Avoid late season N applications. Apply most 
N early in the season if possible. 

4.	 Use 4 to 6 fluid ounces Tilt™ fungicide during 
the boot stage (at or before boot split) to 
prevent kernel smut in fields seeded with the 
varieties LaGrue, Cocodrie, Cypress, Jefferson 
and Priscilla where kernel smut has been a 
historical problem. This disease cannot be 
scouted for and, therefore, fungicide applica­
tions are strictly preventative. 

False Smut 

False smut disease, also known as orange or 
green smut, has been in the U.S. for many years 
but was first reported in Arkansas in 1997. Since 
the first report in four northeast Arkansas 
counties, the disease has been found in almost all 
rice producing counties in Arkansas. False smut 
caused widespread concern in 1998, especially in 
northeast Arkansas, where environmental condi­
tions favored disease development. False smut is 
caused by the fungus Ustilaginoidea virens and 
survives in the soil or contaminated rice grain as 
spore balls. Similar to kernel smut, false smut 
spores replace the developing rice kernel. 

Spore balls in the soil are believed to 
germinate late in the growing season and release 
spores into the air. When the spores land on and 
infect rice flowers, primary infection occurs. The 
spore balls develop rapidly in infected flowers, 
and appear first as silvery-white structures 
(Photo 10-20). When mature, the spore balls are 
1/4 to 1/2 inch in diameter and are orange 
(Photo 10-21). When disturbed, the mature spore 
balls release tiny airborne spores that appear as 
orange smoke/dust. These spores infect later 
developing panicles, thus continuing the disease 
cycle late into the growing season. 

Factors that delay maturity encourage 
development of false smut. For this reason, levees, 
herbicide-damaged areas, replanted areas and 
other problem spots may have a higher incidence 
of false smut than the rest of the field. False smut 
is primarily a quality problem in rice because it 
has caused little direct yield loss so far. The 
presence of large numbers of spore balls in 
harvested rice (Photo 10-22) is of concern to seed 
dealers and grain processors, since the spore balls 
must be removed before use of the rough rice. 
False smut is also a problem for rice intended for 
export. Importing countries have previously 
rejected rice because of false smut contamination. 

Management 

1.	 Use cleaned, fungicide-treated seed free of 
false smut spore balls to minimize the 
introduction of false smut to previously 
unaffected fields. 

2.	 Plant less susceptible varieties if possible, or 
plant several varieties to avoid uniform levels 
of disease. 

3.	 Plant early, before May 10 if possible. Late 
May and June plantings usually have a 
greater incidence of false smut. 

4.	 Avoid high N rates as this greatly increases 
disease incidence. 

5.	 Fungicides are not currently recommended for 
false smut control. Since false smut is a 
relatively new problem in Arkansas, limited 
fungicide data is available. While no fungicide 
tested has provided excellent control, Tilt™ at 
6 fluid ounces per acre and Quadris™ at 
12.8 fluid ounces per acre applied at late boot 
reduced spore balls in harvested rice about 
50 percent. It is likely that fungicides applied 
for control of sheath blight, blast and kernel 
smut may also provide some suppression of 
false smut. 
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Bacterial Panicle Blight 

Bacterial panicle blight is a poorly understood 
disease that has previously been called panicle 
blight (unknown cause) and fusarium sheath rot 
(in Arkansas). This disease is now thought to be 
caused by the bacterium Burkholderia glumae. 
More research is needed to confirm the cause and 
possible control options. 

Symptoms appear at heading without prior 
warning. During grain fill, small clusters of 
panicles do not fill out and turn over because 
they are blanked (Photo 10-23). Color of the 
blanked grain is uniformly tan at first. Sometimes 
there are aborted (tiny) kernels inside the hulls 
of affected grains. Blanked grains later turn a 
grayish color as other microorganisms invade. 
Sometimes there is a large, reddish brown lesion 
on the flag leaf sheath that may result in the 
death of the flag leaf (Photo 10-24). The 
Fusarium fungus that was originally thought to 
cause the problem often forms white powdery 
spores on this sheath lesion. 

Bacterial panicle blight has primarily been 
noticed on Bengal and Cypress, although other 
varieties are susceptible as well. This disease has 
been notably worse in very hot years like 1995, 
1998 and 1999 in Arkansas. Yield losses of up to 
18 percent have been measured on Bengal. 
Unverified reports of yield losses approaching 50 
percent have been received. The bacterium has 
been isolated from affected rice panicles and seed 
in Louisiana, Texas and Arkansas. Bacterial pani­
cle blight has likely been in the U.S. as an uniden­
tified problem for many years. 

Management 

1.	 Plant varieties other than Bengal, Cocodrie or 
Cypress. 

2.	 Plant early (April) as late planted rice has 
been more affected in the past. 

3.	 Avoid high N rates since they increase damage. 

4.	 While seed treatment bactericides and foliar 
applied bactericides would seem a logical idea 
to manage this disease, research is lacking at 
this time. Future testing may reveal effective 
products that could be used. 

Brown Spot 

Brown spot is a historical rice disease that 
occasionally causes problems in Arkansas. The 
fungus Bipolaris oryzae (formerly Helmintho­

sporium oryzae) causes brown spot. The fungus 
persists on infected rice seed and probably infected 
crop debris. It has traditionally been a seedling 
disease problem under Arkansas growing condi­
tions but can also attack the leaves and panicles 
of rice plants. Rice suffering from either N, K, or P 
deficiency is especially susceptible to brown spot. 

The fungus has airborne spores (Photo 10-28) 
that infect the plant when free moisture is 
available. Infection causes oval-shaped lesions on 
rice leaves and grains. On resistant, healthy rice 
leaves, the spots are small and dark brown, 
staying less than 1/8 inch across (Photo 10-25). 
On susceptible varieties or nutritionally deficient 
rice, the spots enlarge to 1/4 inch or larger with a 
tan center and dark border (Photo 10-26) and 
may also damage the panicles (Photo 10-27). 
Brown spot lesions are occasionally confused with 
leaf blast lesions. 

Management 

1.	 Plant varieties that are resistant to brown spot. 

2.	 Use clean, fungicide-treated seed. 

3.	 Routinely sample and test soil for nutrients 
and apply the recommended fertilizers, 
especially K. 

4.	 Use the recommended rate and timing for N 
fertilization. 

5.	 Fungicides are not recommended for brown 
spot control, although both Tilt™ and 
Quadris™ have activity. On most varieties, 
severe brown spot indicates a nutritional 
problem that fungicides cannot correct. 
Therefore, fungicide application to reduce 
disease incidence will not likely prevent yield 
reductions. Correction of the underlying 
nutritional problem(s) is essential for 
prevention of brown spot on future rice crops. 

Straighthead 

Straighthead is a physiological disorder of 
unknown cause. Symptoms can be induced with 
arsenic under artificial conditions. Straighthead 
is an old problem on the lighter textured rice soils 
of Arkansas. Water management strategies cur­
rently used to control straighthead were devel­
oped by farmers in the early 1900s. 

Symptoms are blanked or partially blanked 
panicles, often with some distorted (parrot-beaked) 
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or only partially formed grains (Photo 10-29). 
[Glyphosate (Roundup) herbicide drift on 
rice during reproductive growth stages can 
result in similarly distorted panicles, as 
well.] In severe straighthead cases, the panicles 
may not emerge from the boot and new tillers 
may emerge from nodes below the panicle. 
Affected plants usually remain dark green 
through grain maturity in the field. Severely 
affected plants are often more common where the 
flood is deepest and most consistent, such as 
barrow ditches. Although straighthead may be 
worse in some years than others, it generally 
reappears in the same fields or areas of fields 
each time rice is grown. 

Management 

1.	 Plant less susceptible varieties. Cocodrie is 
especially susceptible to straighthead and 
water management for straighthead 
prevention is very difficult because this 
variety reaches internode elongation so 
rapidly. Cocodrie should be avoided on fields 
with a history of severe straighthead and 
managed carefully on any field where 
straighthead is suspected. 

2.	 Drain the field to aerate the soil and roots 
according to the DD50 predicted time frame. 
Draining and drying of the soil must be 
thorough for maximum control and may 
increase the chances of blast disease later. For 
this reason, blast resistant varieties with good 
straighthead resistance should be considered 
for fields with severe straighthead histories. 

3.	 Fields with silt or sandy loam soils high in 
organic matter (i.e., freshly cleared ground) or 
a history of cotton production are potential 
sites for the occurrence of straighthead. 

Autumn Decline Or Akiochi 

This is another physiological disorder of rice 
caused by hydrogen sulfide (H2S) toxicity to rice 
roots grown on highly anaerobic flooded soils. Rice 
roots turn black and eventually die and rot, 
resulting in death of the plant (Photo 10-30). 
While rare, a few fields in Arkansas suffer from 
this disorder and usually have very high levels of 
sulfate in the soil and irrigation water. A rotten 
egg odor (H2S gas) is noticed in affected fields 
when the soil and water are disturbed. A large 
quantity of undecomposed crop residues present 

at the time of flooding can increase the reduction 
process and aggravate this disorder. 

Management 

1.	 If Akiochi is suspected and roots appear to be 
dying, draining the field to aerate the roots is 
the only option. The field does not have to be 
thoroughly dried. As soon as healthy, white 
roots appear, a shallow flood can be estab­
lished. Draining the flood is a risky option 
late in the growing season, when symptoms 
are usually noticed, due to the chance of 
possible blast infection or drought damage 
when water is limited. However, only a short 
time is needed for new root growth, which 
helps prevent or minimize potential blast or 
drought damage from flood removal. 

2.	 If the water is the source of sulfur, a different 
water source should be used, if possible. Have 
the water source tested if in doubt. 

3.	 Short season rice varieties may escape some 
damage and should be considered for fields 
with a history of this problem. 

Narrow Brown Leaf Spot 

Narrow brown leaf spot is generally a minor 
disease of rice in Arkansas. It develops late in the 
season and causes little or no yield or quality loss. 
Narrow brown leaf spot is caused by the fungus 
Cercospora oryzae, and can infect leaves, sheaths 
and panicles. The fungus is airborne and probably 
survives between crops in residue and on seed. 

Symptoms on leaves are usually first noticed 
as very narrow, reddish brown lines (≤ 1/4 inch 
long) on the leaf (Photo 10-31). Later, the fungus 
invades the aging sheaths, forming netted reddish-
brown discolored areas that may resemble the 
collar rot symptom of blast (Photo 10-32). Affected 
sheath lesions are irregularly shaped and can be 
several inches long. Lastly, the fungus can infect 
the node area just below the panicle or tissue just 
above the node causing a dark brown discoloration 
that appears similar to neck blast. Although their 
appearances are similar, blanking from narrow 
brown leaf spot is minimal, and the described 
symptoms usually develop only near the 
completion of grain fill. Some spikelets and 
individual flowers may be blanked by this 
disease, especially in no-till fields or in years with 
repeated light rainfall or other moisture during 
heading. 
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Management 

1.	 No control measures are recommended at this 
time. Fungicides are not warranted since the 
disease does not usually cause any measurable 
yield loss. Past research in Texas has demon­
strated that Tilt™ is the most effective of the 
currently registered fungicides, should fungi­
cide control measures become warranted. 

Other Minor Diseases 

There are a host of other diseases of rice in 
Arkansas. None cause routine problems but may 
occasionally cause yield loss in specific circum­
stances or may be confused with the more 
important diseases leading to unnecessary control 
expenses. 

Bordered sheath spot, caused by the fungus 
Rhizoctonia oryzae, and aggregate sheath spot, 
caused by the fungus Rhizoctonia oryzae-sativae, 
are commonly found in Arkansas rice fields but do 
not cause measurable yield losses on current 
varieties. Sheath lesions caused by R. oryzae are 
similar to sheath blight lesions but usually stay 
only on the sheath, are smaller and more rounded 
and have a thick, dark brown border (Photo 10-33). 
Sheath lesions caused by R. oryzae-sativae are 
usually small and circular or long and oval, but 
almost always have a thin, brown vertical line in 
the center of the lesion – especially if viewed 
when held up to the light (Photo 10-34). While not 
themselves important, both diseases have caused 
unnecessary fungicide applications for growers 
who believed the diseases to be sheath blight. 

Leaf smut, caused by the fungus Entyloma 
oryzae, is often observed on the upper leaves of 
rice over-fertilized with N. It is increased by the 
same factors that favor kernel smut, and often 
the two diseases are noticed on the same plants. 
Leaf smut symptoms include small, rectangular 
black dots on the leaves (Photo 10-35). Leaves 
with a large number of lesions may have a dark 
appearance. While fungicides are not recommended 
for control, leaf smut is very sensitive to Tilt™ 
and has been used in the past to verify Tilt™ 
activity in treated fields. Untreated strips will 
have much higher levels of leaf smut – to the line 
of application. 

Sheath rot, caused by the fungus Sarocladium 
oryzae, is a minor disease in the U.S. but a major 
one in tropical rice growing areas. Under 
Arkansas growing conditions, sheath rot is almost 
always associated with panicles injured in the 
boot stage by insects, herbicides or other factors. 
Thus, affected plants are often found near the 
edges of fields. Affected panicles are blanked or 
partially blanked and infected kernels turn a 
characteristic chocolate brown after the panicle 
emerges. Panicles that do not emerge from the 
boot often rot and have dark brown lesions on the 
flag leaf sheath (Photos 10-36 and 10-37). 

Scab, caused by the fungus Fusarium 
graminearum, is the same disease as head scab of 
wheat. It appears to be increasing somewhat in 
Arkansas, likely because of more wheat-rice 
rotations. Individual grains or spikelets are 
typically infected and killed by the scab fungus, 
which produces bright orange spore masses on 
the dead grains (Photo 10-38). While not a 
concern on rice at this time, the fungus produces 
several mycotoxins that are quality concerns 
when found in wheat and barley. 

Scald, caused by the fungus Microdochium 
oryzae (Gerlachia oryzae), shows up occasionally 
in wet summers in Arkansas. The fungus invades 
the ends or sides of leaves producing characteristic 
bands of discolored tissue, with different shades 
of brown (Photos 10-39 and 10-40). 

Sheath blotch is rarely observed in Arkansas 
rice fields. Thus far, sheath blotch has been found 
only on the Bengal variety. The fungus 
Pyrenochaeta oryzae causes sheath blotch. Lesions 
are light, almost white, and irregular in shape 
with a dark border (Photo 10-41). The lesions 
contain numerous, tiny black dots (Photo 10-42) 
that have stiff, black bristles sticking up from 
their surface when examined with a hand lens or 
low-powered microscope. The black dots contain 
spores of the fungus. 

While none of these minor diseases are of 
much concern at present, as varieties and cultural 
production practices change to increase yields and 
production efficiency, conditions could become 
favorable for these diseases. Sheath blight was a 
curiosity in Arkansas until the 1970s, when it 
rapidly increased in importance on newly 
developed varieties. 
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Photo Descriptions 

The following descriptions correspond to the numbered photographs on the next two pages. 

10-1.	 Young sheath blight lesions, 10 days past 1/2" 
internode elongation. 

10-2.	 Sheath blight damage later in the season with 
lesions and sclerotia on the leaves. 

10-3.	 Sclerotia of the sheath blight fungus on a rice 
tiller late in the season. 

10-4.	 Aerial blight of soybean symptom, caused by the 
sheath blight of rice fungus. 

10-5.	 Patchy nature of sheath blight in the lower part of 
an Arkansas rice field. Light spots are small 
patches of sheath blight about 3 feet across each. 

10-6.	 Leaf blast lesions on an Arkansas rice variety. 

10-7.	 Leaf blast lesions on the California rice variety 
M204 under Arkansas conditions. 

10-8.	 Spores of the rice blast fungus, highly magnified. 

10-9.	 Neck and collar blast symptoms on LaGrue rice. 

10-10. Young stem rot lesions on rice shortly after 1/2" 
internode elongation. Note black blocky appearance. 

10-11.	 Severe stem rot of rice (left) versus healthy rice 
stem (right). Photo taken during late grain fill period. 

10-12. Field of Orion rice severely attacked by stem rot. 
Rice was potassium deficient and died (note 
orange-brown color) prior to complete grain fill. 
The worst areas yielded only 60 bushels per acre, 
about 40 percent of the healthy areas. 

10-13. Early crown (black) sheath rot of rice symptoms. 
Note irregular shape of gray-black lesions with 
lighter interiors. 

10-14. Mycelial mat of the black sheath rot fungus, 
magnified with a hand lens. This is an identifying 
characteristic for this disease and can often be 
found on the underside of the infected sheath. 

10-15. Rotted sheaths containing tiny black specks 
caused by black sheath rot later in the season. 

10-16. Highly magnified view of one of the black specks 
from Photo 10-15 – perithecium of the black 
sheath rot fungus. 

10-17. Kernel smut on heavily fertilized Cypress rice. 
The water-seeded field suffered about 10 percent 
loss to the disease in 1996. 

10-18. Highly magnified spores of the kernel smut of rice 
fungus. These spores survive in the soil. 

10-19. Combine coated with spores of the kernel smut 
fungus in a heavily diseased rice field. 

10-20. Very young spore balls of the false smut of rice 
fungus – note silvery white covering. 

10-21. “Orange” spore ball stage of false smut. Uncount­
able microscopic spores are released during this 
stage and infect surrounding immature rice panicles. 

10-22. Mature (brown) spore balls of false smut mixed in 
harvested grain inside a combine hopper. 

10-23. Bacterial panicle blight of rice; a.k.a. fusarium 
sheath rot and other conditions. Note the cluster 
of blanked panicles – Bengal rice. 

10-24. Brown flag sheath lesions of bacterial panicle blight 
that sometimes are observed, but not always. 

10-25. Typical brown spot leaf lesions on healthy rice. 

10-26. Severe brown spot leaf lesions on potassium 
deficient Bengal rice. 

10-27. Severe brown spot disease of a potassium 
deficient Bengal rice panicle during 1994. 

10-28. Highly magnified view of spores of the brown spot 
fungus. 

10-29. Straighthead of rice. Note the distortions (parrot­
beaking) of the grains. 

10-30. Autumn decline of rice, a.k.a. Akiochi disease; 
caused by hydrogen sulfide toxicity to the roots. 

10-31. Narrow brown leaf spot lesions on Kaybonnet rice. 

10-32. Narrow brown leaf spot lesion on sheath of 
Kaybonnet late in the season. 

10-33. Bordered sheath spot of rice, sometimes 
confused with sheath blight lesions. 

10-34. Aggregate sheath spot of rice lesion, sometimes 
confused with sheath blight. Note brown vertical 
line in the center of the lesion. 

10-35. Leaf smut of rice. Note tiny black, rectangular leaf 
spots. 

10-36. Sheath rot of rice, usually found around the 
edges of field or where rice has been injured. 

10-37. Spore masses and bearing structures of the 
sheath rot of rice fungus (highly magnified). 

10-38. Head scab of rice – note the orange color on 
infected kernels (spore masses of the fungus) 
and the brown lesion at the base of the kernel. 

10-39. Scald of rice symptoms. 

10-40. Highly magnified view of spores of the scald of 
rice fungus. 

10-41. Sheath blotch of rice lesion (rarely observed in 
Arkansas). 

10-42. Setose (hairy) pycnidia of the sheath blotch of 
rice fungus within a sheath lesion (magnified with 
a dissecting scope). 

(All photos taken by R.D. Cartwright in Arkansas between 1993 and 1999.) 
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