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OBJECTIVES AND EXPERIMENTS CONDUCTED, BY LOCATION, TO 
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OBJECTIVE 1) To evaluate current and new fungicides for management of aggregate 
sheath spot, stem rot, and kernel smut. 
 
Methods 
 
Eight fungicide trials were conducted in 2019. Products used, their active ingredient and 
Fungicide Resistance Action Committee (FRAC) code number are listed in table 1. Four trials 
targeted stem rot, two aggregate sheath spot, and two kernel smut. Locations, variety, and dates 
are presented in table 2. Treatments were applied to 10x20 ft plots using a CO2-powered sprayer 
and replicated four times, except for the Wilbur Ellis (WE) trial, which was replicated three 
times. All fungicide treatments included the surfactant Dyne-Amic at a rate of 5 pints/100 gal, 
except for the WE trial, in which the surfactant used was SYL-COAT at a rate of 4 oz/100 gal., 
and the Midway trial, which used the organic surfactant Natural Wet at a rate of 1 oz/gal. 
 
 
 



Stem rot and aggregate sheath spot trials 
 
The Rice Experiment Station (RES), WE, and Fairview Rd trials were topdressed with 20 lbs/a 
of N as ammonium sulfate at the panicle initiation stage in addition to the N rate used by the 
grower. Additionally, the RES and WE trials were inoculated with stem rot sclerotia provided by 
RES staff.  
 
Three application timings were tested, mid tillering, boot, and heading. The mid tillering 
application coincided with the application of propanil, therefore water was lowered when the 
applications were made, and was made 35 to 41 days after seeding. This timing was included in 
the trials because some growers and PCAs like to apply a fungicide at this stage tank mixed with 
a herbicide, usually propanil, to save on application costs. Additionally, it is thought that because 
the canopy is not closed at this time, the fungicide can reach the water level, where stem rot and 
aggregate sheath spot disease symptoms typically start. Mid boot treatments were applied when 
the panicle developing inside the main tiller was about 4 inches in length. This timing was 
included in the trials in response to the recent increase in kernel smut incidence and severity in 
the northern part of the Sacramento Valley. Research has shown that mid boot is the best time to 
apply fungicides to prevent kernel smut. However, early heading is the recommended application 
timing to manage stem rot and aggregate sheath spot. If these two diseases could be managed 
with applications at the mid boot stage, then it would be possible to combine kernel smut with 
stem rot or aggregate sheath spot fungicide applications, saving in application costs.  
 
To assess disease incidence and severity, tiller samples were taken from each plot right before or 
after the fields were drained for harvest. Samples consisted of tillers cut below the water level 
randomly from the front, middle, and back of each plot. A subset of 25 tillers per sample were 
used to rate stem rot or aggregate sheath spot incidence and severity using the scale presented in 
table 3.  
 
To calculate disease incidence and severity, the following formulas were used: 
 

• % disease incidence = (number of tillers in categories 1-4) / total tillers*100 
• Disease severity = [å(number of tillers per category*category)] / total tillers 

 
Blast 
 
Blast was observed on the Fairview Rd trial. To determine the incidence of blast, the number of 
blasted or partially blasted panicles were counted in a 3 ft wide area in the middle of each plot 
for the length of each plot. 
 
Kernel smut trials 
 
The Road Z trial was conducted in a field with a history of high kernel smut incidence and 
severity. The Midway trial was conducted on an organic field, and only organic approved 
products were used.  
 



In the Midway trial, the effect of two N rates (low or high) and fungicide treatments on kernel 
smut were tested. Before flooding for seeding, the field was fertilized with 5,000 lbs/a of True 
Organic 4-4-2 fertilizer (200 lb N/a). At the panicle initiation stage, a 60x40 ft area was 
topdressed with 5,000 lbs/a of 4-4-2 fertilizer, resulting in a total N rate of 400 lb/a. Fungicide 
treatments were established in the area with and without N topdress. 
 
At harvest, grain samples were collected and processed using KOH for both trials. The KOH 
method consists in soaking three, 25 g grain samples in a 0.27 M KOH solution (15 gr/lt) for 24 
hours to clear the hulls and then count the number of smutted kernels by placing the sample over 
a light. Additionally, in the Midway trial, three samples of 10 panicles each were inspected per 
plot before harvest, and the proportion of panicles with smutted kernels recorded. 
 
Grain yield and milling quality determination 
 
The 7 mile Rd and Oswald Rd trials were not harvested. All other trials were harvested using a 
small plot combine. Grain samples were collected at harvest, air dried to 14% moisture content 
and then stored until milled. For all harvested trials, quality determinations were done by 
California Agri Inspections. Determinations included milling yield, head rice yield, and kernel 
whiteness (for kernel smut trials only). Kernel whiteness is based on Kett-C-300 manufacturer 
calibrations, with higher values representing higher whiteness. 
 
Analysis 
 
All trials, except the Midway trial, were conducted as randomized complete blocks. The Midway 
trial was conducted as a split plot, with N level (low or high) as main plots and fungicide 
treatments as sub plots. Analysis of variance was used to detect differences among treatment 
means for parameters evaluated. When significant differences were detected, contrasts or 
Tukey’s range test were used to compare parameter means. The level of a used was 0.10. 
 
Results and Discussion 
 
Stem Rot 
 
RES trial 
Stem rot incidence and severity in this trial was moderate (table 4). Incidence was not 
significantly affected by the treatments, but severity was (P=0.001). Quadris and QuiltXcel 
applied at the boot stage reduced the severity of stem rot by 35 and 54%, respectively. Excalia 
did not significantly reduce the severity of stem rot at any of the application timings. Grain 
moisture content was significantly higher in plots treated with Quadris and QuiltXcel at the boot 
or heading stage.  
 
The active ingredient in Quadris is azoxystrobin, and QuiltXcel is a mix of azoxystrobin and 
propiconazole. Trials conducted in previous years have shown that azoxystrobin can reduce the 
incidence and severity of stem rot when applied at early heading. In this trial, heading treatments 
were applied when plots were at about 50% heading. At this application timing, no effect on 
stem rot severity was detected. Severity was significantly reduced when azoxystrobin was 



applied at the boot stage. Possibly, 50% heading might have been too late to see an effect on the 
severity of stem rot. 
 
At the rates used in the trial, the same amount of azoxystrobin was applied with both Quadris and 
QuiltXcel. While the reduction in disease severity with QuiltXcel was numerically higher than 
with Quadris, Tukey’s test shows that it was not significantly different.  
 
Growers report that when using Quadris, grain dries down slowly. This trial shows that. 
Treatment with Quadris and QuiltXcel at the boot or heading stage resulted in one or two 
percentage points higher moisture, respectively, at harvest, than grain in untreated plots. 
 
Grain, milling, and head rice yields were not significantly affected by the fungicide treatments. 
However, when relating disease incidence or severity to yield per plot, a negative significant 
linear relationship was found (P=0.005 for incidence and P=0.08 for severity) with grain yield. 
As incidence and severity increased, yields decreased (fig. 1). An increase of one unit in the 
severity scale resulted in a yield reduction of 161 lbs/a. 
 
WE trial 
In this trial, stem rot incidence and severity were low to moderate. None of the parameters 
evaluated were significantly affected by the fungicide treatments (table 5). Several of these 
treatments were experimental products.  
 
7 Mile Rd trial 
This trial was established in a field with a history of severe stem rot. The soil is a heavy clay that 
remains wet for long in the spring, preventing early field work and delaying planting and harvest. 
The straw is usually incorporated and the field flooded for duck hunting. Last year, a trial was 
also established at this location, and none of the fungicides tested resulted in any disease 
reduction.  
 
Stem rot incidence was 100% for all treatments (table 6), meaning all tillers sampled showed 
stem rot lesions in them. Average stem rot severity for the trial was 2.9, slightly lower than last 
year (3.2). None of the treatments significantly reduced the severity of the disease when 
compared with the untreated.  
 
The proportion of tillers that were classified as severity 4 (culm rotted through) per treatment did 
not differ significantly, however, the P value of the ANOVA was low (P=0.18). Tiller samples 
of plots treated with Quadris at heading tended to have fewer tillers classified as severity 4. 
 
Fairview Rd trial 
This trial was conducted in a location with moderate levels of stem rot. None of the treatments 
significantly affected the incidence or severity of stem rot (table 7), and there was no relationship 
between stem rot incidence or severity and yield. This trial was affected by blast. Effects of stem 
rot in yield may have been masked by the effect of blast. 
 
 
 



Blast 
 
Fairview Rd trial 
The number of blasted panicles per plot was significantly affected by the treatments (P<0.001). 
Application of Quadris at boot and heading, QuiltXcel at boot, Stratego at boot and heading, and 
Excalia at boot, resulted in significantly fewer blasted panicles than the untreated (table 7). For 
Quadris, QuiltXcel, and Stratego, the reduction in the number of blasted panicles when applied 
during the boot stage averaged 90%, and when applied during the heading stage averaged 47%. 
This is most likely because the heading application was done when 100% of panicles were 
emerged; however, the blast guidelines recommend to make the application during early heading. 
It is interesting to note that the mid boot application (when the panicle is about 4 inches inside 
the boot) controlled blast well. Blast levels in the trial were low, and it is hard to predict if such 
good control would be obtained if blast pressure was high. 
 
Excalia applied at the boot stage resulted in 45% fewer blasted panicles than the control. This 
result is surprising giving that this fungicide was not expected to have activity on blast. 
Nevertheless, the reduction in blast that it provided was smaller than the reduction obtained with 
the other products tested. 
 
Yields were significantly affected by treatments (P=0.015). Several of the treatments resulted in 
significantly higher yields than the control. Treatment with Quadris, QuiltXcel and Stratego all 
resulted in significantly higher yields than the control when application timing was at the boot or 
heading stage. Application of Quadris and Stratego at the 35 DAS stage also resulted in 
significantly higher yields than the control. For Excalia, application at the heading stage resulted 
in significantly higher yield than the control. For all treatments, while control of blast was much 
better when treatments were applied at the boot stage, yields were higher when treatments were 
applied at the heading stage. However, when averaging yields by timing of application and using 
a factorial ANOVA (product x timing) to analyze the data, Tukey’s test shows that yields from 
plots treated at the boot and heading stages were not significantly different, and both were 
significantly higher than yields from untreated plots (fig. 2).  
 
There was a negative significant relationship between the number of blasted panicles and yield 
per plot (P=0.085), with yields decreasing almost 40 lb/a per each increase in one blasted 
panicle. 
 
Aggregate Sheath Spot 
 
Oswald Rd trial 
This site has a history of high aggregate sheath spot incidence and severity. Both measures of 
aggregate sheath spot were significantly affected by the treatments (P<0.001 for both) (table 8). 
Application of Quadris, QuiltXcel or Excalia significantly reduced the incidence of aggregate 
sheath spot compared to the untreated when applied at the boot stage (by 61, 48, and 87%, 
respectively). Applications of these products made at heading did not reduce the incidence of the 
disease. Heading applications were done when all panicles had emerged, which may have been 
too late to reduce disease incidence. 
 



Disease severity was significantly reduced by application of Quadris and QuiltXcel at the boot 
and heading stages, and by Excalia applied 35 days after seeding, boot and heading stages. 
Disease severity reduction with Excalia was the largest when applied at the boot stage (90%). 
Disease reduction with other products ranged from 30 to 65%. 
 
Richvale Hwy trial 
This location has a history of aggregate sheath spot pressure. Disease incidence was significantly 
affected by the treatments (P<0.001). Application of Quadris or QuiltXcel at 35 DAS, boot or 
heading resulted in significantly less disease incidence than the untreated (table 9). Excalia 
significantly reduced disease incidence when applied at boot or heading. Sonata applied at 
heading or at 35 DAS and heading also significantly reduced disease incidence. The highest 
reduction in disease incidence was obtained with QuiltXcel applied at the boot stage (95% 
reduction). 
 
Disease severity was significantly affected by the treatments (P<0.001). All treatments 
significantly reduced disease severity, with the exception of Sonata at 1 qt/a applied at heading. 
In general, treatments applied 35 DAS reduced disease severity the least. Applications at boot 
and heading resulted in similar levels of disease reduction, except for QuiltXcel, which resulted 
in the highest disease reduction when applied at the boot stage (97% reduction). Sonata at 4 qt/a 
applied at heading or at 35 DAS and heading reduced disease severity by 30%. 
 
Yield or quality parameters were not affected by the treatments, and no significant relationship 
was found between incidence or severity and yield or quality parameters per plot. However, there 
was a tendency of lower yields as disease severity increased (P=0.118), with yields decreasing 
325 lb/a per each unit increase in disease severity. 
 
Kernel Smut 
 
Road Z trial 
This location had a very severe smut problem in 2018. That year, levels of smut averaged 56 
smutted kernels/25 g of grain, but several samples reached more than 100 smutted kernels/25 g. 
Because of this, a kernel smut trial was set up at this location in 2019. Kernel smut signs are only 
visible close to harvest, but treatments for control need to be applied at the boot stage.  
 
This year, smut was not a problem in this field and other nearby fields. While the field was 
treated with propiconazole during the late boot stage, the area where the trial was set up was left 
untreated. A very low level of smut was observed, averaging 1 smutted kernel/25 g in the 
untreated plots (table 10).  
 
Fungicides treatment had a significant effect on number of smutted kernels (P=0.094). Treatment 
with Tilt and Amistar Top significantly reduced the level of kernel smut compared to untreated 
plots. QuiltXcel, Stratego and Tilt contain propiconazole. Propiconazole is active against kernel 
smut; however, the amount applied with each of these products differed. Given the application 
rates, 98, 70 and 128 g of propiconazole were applied with QuiltXcel, Stratego and Tilt, 
respectively. The higher amount of propiconazole applied with Tilt might explain the significant 
reduction in the number of smutted kernels.  



 
Amistar Top is not registered for use in California rice. It was included in the trial because 
southern researchers have found that it is one of the best products for kernel smut control. The 
active ingredients in Amistar Top are azoxystrobin and difenoconazole. Difenoconazole belongs 
to the same chemical group as propiconazole, and seems to be effective against smut.  
 
Grain and milling yields were not significantly affected by the treatments, but head rice yield 
was (P=0.054). Treatment with Stratego resulted in two points higher head rice yield than 
untreated plots. Kernel whitness was not significantly affected by the treatments. 
 
When relating the average number of smutted kernels/25 g to yield parameters, a significant, 
negative relationship was found with grain (P=0.024), milling (P=0.032), and head rice 
(P=0.006) yield (fig. 3). For the past two years, experiments looking at the effect of smut on 
yield parameters showed an effect on milling and head rice yield. In this experiment, a weak 
effect on grain yield was also observed. Levels of smut were low, so these results need to be 
taken with care and confirmed in subsequent years. 
 
Midway trial 
In this trial, the efficacy of fungicides to control kernel smut under two N levels in an organic 
field was tested. Past research has shown that high N levels increases the incidence and severity 
of smut.  
 
Fungicide treatments behaved similarly under the two nitrogen levels (table 11), as indicated by 
the lack of significant nitrogen level x treatment interaction for all parameters evaluated, 
therefore results will be averaged by nitrogen level or treatment in the discussion. The 
application of the high N rate resulted in a significantly (P=0.028) higher proportion of panicles 
with smut and a significantly (P=0.004) higher number of smutted kernels/25 g of grain than 
under the low N rate. On average, under the low N level, only 10% of panicles were affected, 
while under the high N rate, 30% of panicles had smutted kernels. When processing grain 
samples with KOH, samples from plots that received the low rate of N had 3 smutted kernels in 
25 g, while grain samples from plots that received the high N rate had 13 smutted kernels/25 g 
(given approximately 1,000 kernels in 25 grams, this would be equivalent to 1.3% of affected 
kernels). 
 
The fungicide treatments had a significant effect on the proportion of panicles with smutted 
kernels (P=0.011) and the number of smutted kernels in 25 g (P=0.095). Fewer panicles had 
smutted kernels when treated with Stargus, Serenade or ThermX at both tested rates (fig. 4). The 
number of smutted kernels in 25 g was higher in plots treated with Regalia or ThermX at the 7.2 
oz rates (fig. 4). It is not clear why the untreated plots had a lower level of smutted kernels than 
some of the treatments. Perhaps there were errors during the sampling or processing of samples. 
However, Stargus, Serenade, and ThermX at the 14.5 oz rate showed significantly lower levels 
of smutted kernels than the treatments with the higher levels. 
 
Research conducted in 2017 and 2018 has shown that there is a relationship between the 
proportion of infected panicles and the number of smutted kernels in grain samples. This 
relationship was explored with the intention of developing an easy method to assess the level of 



kernel smut in the field, without having to take grain samples and process them using KOH. In 
this trial, while the relationship was significant (P<0.001), it did not do a good job of predicting 
which treatments would have the highest levels of smut in grain. Variability of the data was high 
(the regression’s r2 was only 0.237); in the future, taking more samples per plot to determine the 
proportion of panicles with smutted kernels may be needed.  
 
Overall, the reduction in the number of panicles with smutted kernels was small. For example, 
Stargus reduced this proportion by 43%, and Serenade by 30%. Because the number of smutted 
kernels in grain for the untreated was lower than some of the treatments, it is difficult to draw 
conclusions, but if we compare the treatments to Regalia, a product that seemed not to have 
activity against smut, Stargus and Serenade reduced the number of smutted kernels by 26 and 
20%, respectively. 
 
Yields were not affected by the fungicide treatments, but they were significantly (P=0.003) 
affected by nitrogen level. The addition of 200 lbs of N as topdress resulted in a yield increase of 
1,635 lbs/a. Additionally, the topdress also increased MC at harvest by 2 percentage points. 
 
Milling and head rice yield were significantly affected by N level (P=0.021 and P=0.045, 
respectively), with higher milling yield with low N and higher head rice yield with high N. 
Average milling yield under low and high N was 69.2 and 68.4%, respectively; average head rice 
yield under low and high N was 56.3 and 58.2% respectively. Although the difference was 
significant, in practical terms, the difference was small.  
 
Whiteness of milled kernels was not affected by fungicide treatments, but was affected by N 
level (P=0.022). The low level of N resulted in a whiteness score of 42.4, and the high level in a 
whiteness score of 40.8. It is unlikely that nitrogen directly affected kernel whiteness. The high 
N level resulted in significantly more smut, which reduced the whiteness of kernels from these 
plots during milling. A negative relationship was found between the average proportion of 
panicles infected with kernel smut (P=0.002) or the number of smutted kernels in 25 g of grain 
(P=0.058) and the whiteness score per plot, indicating that as smut increased, kernel whiteness 
decreased (fig. 5). 
 
In this trial, using the low N rate reduced smut to very low levels (0.3%). However, this low rate 
resulted in a yield loss of 16 cwt. The high N rate used in this study was higher than what is 
typically used in organic fields. While the high N rate resulted in better yields, the trial shows 
that excess N can result in higher smut levels. In years with high smut pressure, whiteness 
reduction can be a problem that can offset yield gains due to higher N rates. Trials need to be 
continued to find viable organic fungicides that can address the smut problem.  
 
OBJECIVE 2) Test methods to rate kernel smut and determine the effect of kernel smut on 
the yield and quality of rice. 
 
This year, kernel smut was observed at very low levels and was not a problem. The project could 
not find suitable fields with high enough levels of smut to produce meaningful data. We plan on 
continuing these objectives in 2020. 
 



In 2018, a rice grower and processor faced questions from customers regarding the presence of a 
blackish film over the water when cooking rice and the safety of the rice. The film was caused by 
smut spores. One of us (Swett) put together a fact sheet with available information regarding the 
safety of eating rice contaminated with smut spores. The fact sheet is included at the end this 
report as an appendix. 
  
OBJECTIVE 3) Determine the susceptibility of California varieties to kernel smut. 
 
The variety trials conducted in 2019 did not show high enough levels of kernel smut. The project 
will monitor the trials and continue evaluating varieties in 2020. 
 
OBJECTIVE 4) Start epidemiological studies to better understand kernel smut 
distribution, incidence, and severity. 
 
4.1. Identify smut species in rice seed in CA. 
 
We analyzed 10 samples to determine species identity of smut in rice; all amplified isolates were 
Tilletia horrida, although we did have some trouble in amplifications. Examples of the Basic 
Local Alignment Search Tool (BLAST) search analysis are below. No other species were found. 
Tilletia barclayana is the species name used for this pathogen, as described on the UC IPM page. 
These two names may be synonymous, but both names are used in current the literature non-
synonymously.   Based on a search, the name T. barclayana was used in ~13 papers in 2019 and 
the name T. horrida was used in ~13 papers. Knowing the correct species name is critical in 
enabling future research efforts to develop accurate detection and quantification methods. To 
clarify nomenclatural confusion we will need to reach out to smut experts.  
 

 
 
4.2. Are seeds infected with smut? 
 
To determine if seed plays a major role in the distribution of kernel smut, we first tested several 
detection methods for smutted seed, including KOH, water and bleach; the KOH  method was 
the most sensitive.  
 
We then assayed 22 sees lots. We established that all sources had smut infected kernels (fig. 6) 
and 80% of all seed lots had one or more smut-infected rice seed. There was significant 
variability in the number of seeds with smut, ranging from 1 to 16 infested seeds. 
 
4.3. Does NaClO kill smut? 
 
To assay smut spore viability required a significantly greater level of finess than we previously 
realized since smut spores produce inhibitors which prevent them from germinating. I met with a 
smut specialist in Maryland who provided us with several protocols that can be used to remove 
these inhibitors. However, we have not yet perfected this method to get consistent results. This 
was a challenging part of the project and prevented us from completing this objective.  

Smut Blast ID Accession number Max ScoreTotal ScoreQuery coverageE value % percentage
L47 Tilletia horrida strain S080 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequenceAF398435.1 1205 1205 100 0 99.1
L43 Tilletia horrida strain S080 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequenceAF398435.1 1068 1068 100 0 97.3



OBJECTIVE 5) Survey of incidence of rice diseases in the Sacramento Valley of California  
 
In order to comply with the Conditional Rice Straw Burning Program, every five year the levels 
of rice diseases in the Sacramento Valley need to be evaluated. This information is used by the 
rice counties Ag Commissioners in their determination of allowing the burning of rice straw to 
continue. The last survey was conducted in 2014, which was used to approve the Rice Burning 
Program in 2015. This year we conducted a survey to provide information on the levels of rice 
diseases in the field to be used in the authorization of the Rice Burning Program in 2020. 
 
Methods 
 
Eight Sacramento Valley counties where rice is grown were selected for the survey (table 12). 
Rice acreage in these counties represents 99% of the rice acreage in California. In each county, 
rice fields were randomly selected for inspection, trying to distribute the fields geographically to 
include most of the rice area in a county. The number of fields surveyed in each county varied 
with the size of rice acreage. Ten, five or two fields were surveyed in large, medium and small 
rice counties, respectively. The survey was conducted between September 12 and October 3. 
 
In each field, three or four basins were selected. In each basin, a scout performed six to 15 
inspections every 15 feet, as to have a minimum of 30 inspections per field. For each basing, half 
the inspections were conducted walking towards the center of the basin, and the other half 
walking in the opposite direction, towards the basin’s edge. Each inspection consisted of a 1-
minute search during which the scout looked for disease symptoms in nearby plants and recorded 
their presence or absence. Diseases surveyed, their symptoms, and location in the plant are 
described in table 13. 
 
Each inspection was considered a sample unit. Inspections conducted within the same basin were 
considered a sample, and a percentage of inspections with disease symptoms was calculated for 
each sample. Sample size per county ranged from 4 to 40. Results are summarized by County 
and field as the average percentage of inspections with disease symptoms. 
 
Results and Discussion 
 
Inspected fields were at the grain filling and maturity stage during the survey dates. During this 
stage, rice diseases presented in Table 13 can be easily identified.  
 
Diseases not included in the survey were seedling disease and bakanae. Seedling disease affects 
rice during the first two weeks after planting, killing seeds before they germinate. Surveying this 
disease is difficult because it occurs before plant structures can be observed. Bakanae is a 
seedling disease that can be observed after plants have emerged through the water, 3 to 4 weeks 
after planting, or during grain development. However, the occurrence of this disease is minor and 
its effect on yield negligible at this time. The widespread use of sodium hypochlorite during seed 
soaking has greatly limited the incidence of this disease. 
 
A total of 162 samples, consisting of 1,649 sample units, were taken (table 14). On average, stem 
rot and aggregate sheath spot were the most common diseases, found in all counties. Stem rot 



had a higher incidence than aggregate sheath spot. Blast was found in only three counties, with 
Glenn County having the highest incidence by far. Kernel smut was found in all but two 
counties. 
 
Stem rot was present in every inspected field. For all counties, percentage of inspections with 
stem rot disease symptoms ranged from 10 to 100%, averaging 65%. Geographically, the 
distribution of stem rot is uniform across the Sacramento Valley (fig. 7). Aggregate sheath spot 
was present in 51 of the 54 inspected fields, with an average incidence of 35% for all counties. 
Higher incidence was found in the northern (Glenn and Butte) and eastern (Sutter, Placer, and 
Yuba) counties (fig. 7). In these counties, 35% of inspected fields had an incidence higher than 
75%. Research has shown that aggregate sheath spot incidence and severity increases when 
potassium soil levels are below optimal. Typically, soils in the eastern part of the Valley tend to 
have lower potassium levels, explaining the higher incidence of the disease in these counties. 
While soils in the northern part of the valley are not typically low in potassium, their clay type 
can fix potassium, making it unavailable to the plant. 
 
Stem rot has been a problem in California since the beginning of rice cultivation. Aggregate 
sheath spot became a problem after the introduction of high-yielding, semidwarf varieties by the 
end of the 1960s. These two diseases can be highly influenced by agronomic practices, especially 
straw management. These two pathogens form resting structures at the end of the season called 
sclerotia. The sclerotia survive in straw tissue during the winter, and accumulate in the soil over 
the years. Research has shown that higher levels of sclerotia in the soil correlate with higher 
disease incidence and severity. To reduce the survival of sclerotia, straw residue needs to be 
degraded or burned. Fertility can also influence these diseases. Excess nitrogen can increase the 
severity of stem rot, and potassium deficiency that of aggregate sheath spot. All varieties grown 
in California are equally susceptible to both pathogens. 
 
Blast was present only in 14 fields in Butte, Glenn, and Colusa counties (fig. 7). Highest levels 
were observed in Glenn County, with half the fields inspected having more than 50% of 
inspections with disease symptoms. Incidence in Butte and Colusa counties were low, with the 
highest levels only reaching 17%. Blast was first identified in California in Glenn and Colusa 
counties in 1996. Since then, rice blast has become endemic in these counties, showing up at 
varying levels every year, mostly due to climatic conditions. Blast infections are favored by long 
periods of leaf wetness, high relative humidity and mild temperatures (63oF to 82oF). In Glenn 
County, several areas have micro climates that offer these conditions most years. In years when 
these conditions are mode widespread, disease epidemics can occur throughout the Valley, such 
as in 2010.  
 
Blast can be affected by agronomic practices. Excess N and water drain increase the 
susceptibility of plants to blast infection. Blast can survive in straw residue, therefore straw 
residue management is an important component of disease management. A recently released 
variety, M-210, is resistant to the races of blast present in California.  
 
Kernel smut was present in most counties, but higher incidence was found in north Glenn and 
Butte counties, and Yuba County (fig. 7). This disease had been considered a minor rice disease 
in California; however, in recent years, its incidence and severity seem to be increasing. For 



example, 2018 was a very severe smut year, and a few fields in Colusa, Butte, and Glenn 
counties reported losses due to the disease. Several factors can affect the development of this 
disease, such as nitrogen level and variety. Additionally, contaminated seed can spread the 
disease and may play a role on the increased levels of the disease. Finally, spores of kernel smut 
can remain in the field after harvest, contaminating the following crop.  
 
Integrated disease management in California relays on several tactics to reduce the impact of 
diseases on rice yield and quality. As mentioned above, variety selection, fertility, water and 
straw management, are key components of a successful disease management program. Straw 
management is especially important in managing stem rot and aggregate sheath spot, and can 
also aid in the prevention of blast and smut. Fungicides are also used to manage diseases. 
Widespread fungicide use in California started with the identification of blast. Since then, 
fungicide use has expanded to cover all the diseases observed in the survey.  
 
In conclusion, stem rot and aggregate sheath spot were commonly found during this survey. 
While stem rot was uniformly distributed across the Sacramento Valley, aggregate sheath spot 
was more important in the northern and eastern areas of the Valley. Rice blast was only found in 
three counties, but at high incidence in Glenn County. Kernel smut was found in most counties, 
but its incidence was generally low.  
 
 
CONCISE GENERAL SUMMARY OF CURRENT YEAR’S RESULTS 
 
OBJECTIVE 1) To evaluate current and new fungicides for management of aggregate 
sheath spot, stem rot, and kernel smut. 
 

• In three stem rot trials, no significant effects were observed on disease incidence or 
severity. 

• In one trial, stem rot severity was reduced with Quadris or QuiltXcel applied at the boot 
stage. Stem rot severity significantly affected yield. 

• Quadris, QuiltXcel, and Stratego reduced the incidence of blasted panicles when applied 
at the boot or heading stages. As the number of panicles increased, plot yield declined. 

• In two trials, Quadris, QuiltXcell, Excalia or Sonata reduced the severity of aggregate 
sheath spot when applied at the boot or heading stages. Excalia was highly effective in 
reducing the incidence and severity of aggegate sheath spot. 

• In one trial, a tendency to lower yields was observed as aggreagate sheath spot severity 
levels increased. 

• Overall, no control of stem rot or blast was observed with applications made at the 35 
days after seeding timing. For aggreagate sheath spot, only Excalia reduced disease 
severity when applied 35 days after seeding. 

• Results of the fungicide trials seem to indicate that reduction in stem rot, aggregate 
sheath spot or blast incidence or severity can be achieved with applications at the mid 
boot stage. 

• In a kernel smut fungicide trial, Tilt and Amistart Top, significantly reduced the number 
of smutted kernels in grain samples.  



• In an organic trial targeting kernel smut, a high N rate resulted in higher levels of smut 
than with a low N rate. As smut levels increased, kernel whiteness decreased. Organic 
fungicides had a weak effect on the disease.  

 
OBJECIVE 2) Test methods to rate kernel smut and determine the effect of kernel smut on 
the yield and quality of rice, and OBJECTIVE 3) Determine the susceptibility of California 
varieties to kernel smut 
 

• Year 2019 was low in kernel smut incidence, and did not allow for varietal testing or 
evaluation of effects on yield. 

 
OBJECTIVE 4) Start epidemiological studies to better understand kernel smut 
distribution, incidence, and severity. 
 

• RNA analysis of smut samples determined that the identity of the pathogen is Tilletia 
horrida. It is unclear if T. horrida and T. barclayana (the current name used for kernel 
smut of rice) are synonyms. 

• Analysis of 22 commercial seed lot samples showed that 80% of samples had smutted 
seeds in them. 

 
OBJECTIVE 5) Survey of incidence of rice diseases in the Sacramento Valley of California  
 

• Stem rot and aggregate sheath spot were commonly found during the survey. While stem 
rot was uniformly distributed across the Sacramento Valley, aggregate sheath spot was 
more important in the northern and eastern areas of the Valley. Rice blast was only found 
in three counties, but at high incidence in Glenn County. Kernel smut was found in most 
counties, but its incidence was generally low. 

 
  



Table 1. List of fungicides used in the 2019 fungicide trials. 
 
Product Active ingredient FRAC Group 
Amistar Top Azoxystrobin (18.2%) + difenoconazole 

(11.4%) 
11(strobularin) + 3 (triazole) 

Excalia  inpyrfluxam 7 (succinate-dehydrogenase 
inhibitor) 

K-Phyte 7LP Mono- and dipotassium salts of phosphorous 
acid 

33 (unknown) 

Quadris azoxystrobin (22.9%) 11 (strobularin) 

QuiltXcel azoxystrobin (13.5%) + propiconazole 
(11.7%) 

11(strobularin) + 3 (triazole) 

Regalia Extract of Reynautria sachalinensis (5%) P05 (plant extract) 

Serenade Bacillus subtilis strain QST 713  44 (microbial) 

Sonata Bacillus pumilus strain QST 2808 (1.38%) 44 (microbial) 

Stargus Bacillus amyloliquefaciens strain F727 cells 
and spent fermentation media (96.4%) 

44 (microbial) 

Stratego trifloxystrobin (11.4%) + propiconazole 
(11.4%) 

11(strobularin) + 3 (triazole) 

ThermX70 Saponin extract from Yucca schidigera (20%) P05 (plant extract) 

Tilt Propiconazole (41.8%) 3 (triazole) 

WE 1819-1 NA NA 

WE1865-1 NA NA 

WE1924-1 NA NA 

WE1925-1 NA NA 

WE1926-1 NA NA 

 
  



Table 2. Trial locations, treatment and evaluation dates for the 2019 fungicide trials. 
 

Location Target Variety Seeding 
date 

Application dates 
(DAS* seeding, stage) 

Evaluation 
date 

Harvest 
date 

Biggs, 
Butte 
County 
(RES) 

Stem rot M-206 6/15 

7/24 (39 DAS) 
8/16 (62 DAS, mid boot) 
8/30 (76 DAS, 50% 
heading) 

10/7 10/24 

Biggs, 
Butte 
County 
(WE) 

Stem rot M-206 6/13 
7/24 (41 DAS) 
8/23 (71 DAS, 20% 
heading) 

10/4 10/24 

7 Mile Rd, 
Butte 
County Stem rot M-206 5/18 

6/24 (37 DAS) 
7/29 (72 DAS, late boot) 
8/12 (86 DAS, 80% 
heading) 

9/9 Not 
harvested 

Fairview 
Rd, Colusa 
County 

Stem rot 
and blast M-206 5/17 

6/23 (37 DAS) 
7/26 (70 DAS, mid boot) 
8/10 (85 DAS, 100% 
heading) 

8/22 (blast) 
9/24 (stem 

rot) 
10/1 

Oswald 
Rd, Sutter 
County 

Aggregate 
sheath 
spot 

M-206 5/28 

7/2 (35 DAS) 
8/1 (65 DAS, mid boot) 
8/20 (84 DAS, 100% 
heading) 

9/19 Not 
harvested 

Richvale 
Hwy, Butte 
County 

Aggregate 
sheath 
spot 

M-105 6/13 

7/19 (36 DAS) 
8/15 (63 DAS, mid boot) 
8/23 (71 DAS, 80% 
heading) 

9/26 10/25 

Road Z, 
Glenn 
County 

Kernel 
smut M-105 5/11 7/22 (72 DAS, mid boot) -- 10/2 

Midway, 
Butte 
County 

Kernel 
smut 

(organic) 
A-201 5/11 8/7 (88 DAS, mid to late 

boot) 10/24 10/24 

*=Days after seeding 
  



Table 3. Stem rot and aggregate sheath spot disease severity scale. 
 

Category Stem rot Aggregate sheath spot 

0 No disease No disease 

1 Disease lesions on outer leaf sheath Disease affecting second leaf below flag 
leaf or lower 

2 Disease lesions have penetrated into 
inner leaf sheaths Disease affecting leaf below flag leaf 

3 Disease lesions on culm Disease affecting flag leaf 

4 Culm is rotted though Disease affecting panicle 
 
  



Table 4. Parameters evaluated for the RES trial, Biggs, Butte County, 2019. 
 

Treatment Timing Rate/a Incidence 
(%) Severity MC Yield 

(lb/a) 
MY 
(%) 

HRY 
(%) 

Untreated --  74.00 1.96 14.38 7,130 68.00 61.75 

Quadris Mid tiller 15.5 oz 88.00 2.33 14.50 7,320 67.75 60.75 

Quadris Boot 15.5 oz 77.25 1.27* 16.43* 7,255 66.50 60.25 

Quadris Heading 15.5 oz 91.38 1.85 15.63* 7,459 67.50 60.50 

QuiltXcel Mid tiller 27 oz 78.00 2.05 14.85 7,564 68.25 60.25 

QuiltXcel Boot 27 oz 60.30 0.90* 16.75* 7,379 68.00 61.75 

QuiltXcel Heading 27 oz 91.07 2.00 15.73* 7,158 67.75 60.25 

Excalia Mid tiller 2 oz 93.04 2.22 13.68 6,825 67.50 61.25 

Excalia Boot 2 oz 86.13 2.24 15.13 7,168 67.75 60.75 

Excalia Heading 2 oz 87.08 1.93 15.17 7,222 67.75 61.00 

MY=Milling yield, HRY=Heard rice yield 
* Significantly different from the untreated (P<0.05) 
  



Table 5. Parameters evaluated for the WE trial, Biggs, Butte County, 2019. 
 

Treatment Timing Rate/a Incidence 
(%) Severity MC Yield 

(lb/a) 
MY 
(%) 

HRY 
(%) 

Untreated -- -- 82.44 1.55 12.80 7,311 71.00 66.50 

Sonata 35 DAS 1 qt 84.28 1.41 12.87 7,134 71.67 67.33 

Sonata 35 DAS 4 qt 94.76 1.70 12.57 7,262 70.67 66.33 

Sonata 
35 DAS 

and 
Heading 

4 qt and  
4 qt 95.99 1.74 12.43 7,500 70.67 65.67 

Quadris 35 DAS 6 oz 84.31 1.60 12.70 7,006 71.33 67.00 

Sonata + 
Quadris 35 DAS 1 qt +  

6 oz 90.10 1.79 13.23 7,524 70.67 65.00 

WE 1865-1 35 DAS 3 qt 85.90 1.59 12.80 7,254 71.33 61.67 

WE 1865-
1+Sonata 35 DAS 3 qt +  

1 qt 79.78 1.46 12.67 7,587 71.00 66.00 

WE1924-1 35 DAS 3 qt 81.00 1.32 12.47 7,195 71.00 66.50 

WE1925-1 35 DAS 2 qt 83.12 1.34 12.00 6,867 71.00 65.67 

WE1926-1 35 DAS 2 qt 88.27 1.48 12.87 7,338 71.00 67.33 

MY=Milling yield, HRY=Heard rice yield 
 
 
  



Table 6. Parameters evaluated for the 7 Mile Rd trial, Biggs, Butte County, 2019. 
 

Treatment Timing Rate/a 
SR 

Incidence 
(%) 

SR 
Severity 

Proportion of tillers per 
sample in category 4 

Untreated --  100 2.90 0.23 

Quadris 35 DAS 15.5 oz 100 2.72 0.21 

Quadris Boot 15.5 oz 100 2.93 0.25 

Quadris Heading 15.5 oz 100 2.72 0.10 

QuiltXcel 35 DAS 27 oz 100 3.05 0.30 

QuiltXcel Boot 27 oz 100 2.81 0.19 

QuiltXcel Heading 27 oz 100 2.95 0.24 

Excalia 35 DAS 2 oz 100 2.96 0.28 

Excalia Boot 2 oz 100 2.82 0.19 

Excalia Heading 2 oz 100 2.89 0.25 

Excalia 35 DAS 4 oz 100 2.99 0.29 

Excalia Boot 4 oz 100 2.78 0.19 

Excalia Heading 4 oz 100 2.75 0.17 

K-Phyte 35 DAS+ 
Heading 1 gal + 1 gal 100 2.78 0.17 

MY=Milling yield, HRY=Heard rice yield 
* Significantly different from the untreated (P<0.05) 
 
  



Table 7. Parameters evaluated for the Fair View Rd, Maxwell, Colusa County, 2019. 
 

Treatment Timing Rate/a 
SR 

Incidence 
(%) 

SR 
Severity 

Number 
of 

blasted 
panicles 

Yield 
(lb/a) 

Untreated -- -- 94.00 1.89 10.5 6,734 

Quadris 35 DAS 15.5 oz 89.39 1.90 10.0 7,465* 

Quadris Boot 15.5 oz 92.00 2.15 1.5* 7,717* 

Quadris Heading 15.5 oz 87.32 1.73 4.5* 7,818* 

QuiltXcel 35 DAS 27 oz 87.27 1.90 7.8 6,809 

QuiltXcel Boot 27 oz 91.07 1.80 1.0* 7,465* 

QuiltXcel Heading 27 oz 91.36 1.97 7.5 8,171* 

Stratego 35 DAS 19 oz 89.00 2.39 8.3 7,440* 

Stratego Boot 19 oz 80.96 1.62 0.8* 7,616* 

Stratego Heading 19 oz 82.12 1.82 4.8* 7,667* 

Excalia 35 DAS 2 oz 86.27 2.17 8.3 7,263 

Excalia Boot 2 oz 90.83 2.22 5.8* 7,188 

Excalia Heading 2 oz 98.15 2.36 8.5 7,490* 

* Significantly different from the untreated (P<0.05) 
 
  



Table 8. Parameters evaluated for the Oswald Rd trial, Sutter County, 2019. 
 

Treatment Timing Rate/a Incidence (%) SR Severity 

Untreated --  77.30 1.24 

Quadris 35 DAS 15.5 oz 83.27 1.42 

Quadris Boot 15.5 oz 30.11* 0.43* 

Quadris Heading 15.5 oz 68.00 0.86* 

QuiltXcel 35 DAS 27 oz 80.12 1.31 

QuiltXcel Boot 27 oz 39.82* 0.55* 

QuiltXcel Heading 27 oz 61.58 0.66* 

Excalia 35 DAS 2 oz 55.74 0.83* 

Excalia Boot 2 oz 9.85* 0.10* 

Excalia Heading 2 oz 58.45 0.65* 

Sonata Heading 1 qt 81.43 1.37 

Sonata Heading 4 qt 67.04 1.23 

Sonata 35 DAS and 
heading 4 qt and 4 qt 74.41 1.35 

* Significantly different from the untreated (P<0.05) 
 
  



Table 9. Parameters evaluated for Richvale Hwy trial, Butte County, 2019. 
 

Treatment Timing Rate/a Incidence 
(%) Severity MC Yield 

(lb/a) 
MY 
(%) 

HRY 
(%) 

Untreated -- -- 82.31 1.29 16.25 8,687 71.50 58.00 

Quadris 35 DAS 15.5 oz 31.98* 0.43* 16.63 8,872 70.50 55.25 

Quadris Boot 15.5 oz 17.00* 0.20* 17.98* 8,320 70.50 58.75 

Quadris Heading 15.5 oz 24.26* 0.26* 16.78 8,759 71.25 58.25 

QuiltXcel 35 DAS 27 oz 53.50* 0.70* 16.13 8,517 71.00 57.50 

QuiltXcel Boot 27 oz 4.00* 0.04* 16.93 8,619 71.25 59.00 

QuiltXcel Heading 27 oz 37.14* 0.38* 16.95 9,248 71.00 58.50 

Excalia 35 DAS 2 oz 64.51 0.83* 15.80 9,377 71.00 58.25 

Excalia Boot 2 oz 28.00* 0.36* 16.20 8,805 71.25 57.25 

Excalia Heading 2 oz 28.86* 0.36* 16.68 8,582 71.00 57.25 

Sonata Heading 1 qt 71.28 1.12 15.73 8,418 72.00 60.00 

Sonata Heading 4 qt 58.28* 0.90* 16.05 8,049 70.00 55.67 

Sonata 
35 DAS 

and 
heading 

4 qt and 
4 qt 58.26* 0.90* 15.55 8,795 70.75 54.75 

MY=Milling yield, HRY=Heard rice yield 
* Significantly different from the untreated (P<0.05) 
 
 

 
 
  



Table 10. Parameters evaluated for Road Z trial, Butte County, 2019. 
 

Treatment Rate/a 
Smutted 

kernels/25 
g 

MC Yield 
(lb/a) 

MY 
(%) 

HRY 
(%) Whiteness 

Untreated -- 1.00 16.95 9,611 72.50 66.25 39.90 

Quadris 15.5 oz 1.25 16.68 9,471 72.50 65.50 37.78 

QuiltXcel 27 oz 0.58 17.65 9,343 72.75 67.25 40.03 

Stratego 19 oz 0.58 17.90 9,654 73.00 68.33* 39.30 

Excalia 2 oz 0.50 16.68 9,895 72.75 66.00 38.05 

Tilt 10 oz 0.25* 16.95 10,419 73.00 67.75 39.40 

Amistar Top 15 oz 0.25* 17.70 10,346 73.25 67.75 40.00 

MY=Milling yield, HRY=Heard rice yield 
* Significantly different from the untreated (P<0.05) 
 
  



Table 11. Parameters evaluated for smut trial, Midway, Butte County. 
 

N 
level Treatment Rate/a 

Proportion 
smutted 
panicles 

Smutted 
kernels/25 

g 
MC Yield 

(lb/a) 
MY 
(%) 

HRY 
(%) White 

Low 
(200 
lb/a) 

Untreated -- 0.18 2.25 17.92 7,035 69.33 57.00 42.53 

Regalia 2 qt 0.13 3.42 18.33 7,005 68.67 55.67 42.10 

Stargus 2 qt 0.08 3.75 17.76 6,643 69.33 55.33 42.43 

ThermX 14.5 oz 0.14 1.58 18.15 6,865 68.75 57.00 43.33 

Serenade 2 qt 0.07 2.25 17.56 6,696 69.50 57.50 41.05 

ThermX 7.2 oz 0.10 4.00 17.58 6,497 68.67 54.67 43.53 

High 
(400 
lb/a) 

Untreated -- 0.36 10.67 19.76 8,639 69.00 60.25 38.18 

Regalia 2 qt 0.37 15.00 20.24 8,577 69.00 59.25 39.60 

Stargus 2 qt 0.23 9.83 19.50 8,341 68.50 58.25 42.20 

ThermX 14.5 oz 0.23 10.75 20.34 8,481 67.75 56.00 41.68 

Serenade 2 qt 0.31 12.42 20.52 8,095 68.00 59.00 40.22 

ThermX 7.2 oz 0.26 17.42 19.96 8,415 68.00 56.00 42.53 

MY=Milling yield, HRY=Heard rice yield, White=Whiteness based on Kett C-300 calibrations 
 
  



Table 12. Counties surveyed, their rice acreage, and number of fields sampled, 2019. 
 

County Rice Acreage* % of statewide acrage Number of fields 
sampled 

Butte 105,000 19 10 

Colusa 150,000 28 10 

Glenn 75,000 14 10 

Sutter 120,000 22 10 

Yolo 32,500 6 5 

Yuba 36,100 7 5 

Placer 10,000 2 2 

Sacramento 8,800 2 2 

Total 537,400 99 54 

*2016 growing season, National Agricultural Statistics Service and County Crop Reports 
  



Table 13. Diseases surveyed, causal organism, symptoms and plant part inspected, 2019. 
 

Disease Organism Symptoms Plant part inspected 

Stem rot Sclerotium oryzae Stem lesions Stems at the water line 

Aggregate sheath spot Rhizoctonia 
oryzae-sativa Stem lesions Stems at the water line 

Rice blast Pyricularia grisea Necrotic tissue Panicles 

Kernel smut Tilletia 
barclayana Infected panicles Panicles 

 
  



Table 14. Disease survey sample size per county and average percentage of inspections with 
disease symptoms present, 2019. 
 

County Sample 
size 

Stem rot 
(%) 

Aggregate 
sheath spot 

(%) 

Blast 
(%) 

Kernel smut 
(%) 

Butte 40 65.42 36.35 3.85 13.13 

Colusa 30 69.00 9.33 2.67 11.00 

Glenn 20 68.33 29.00 43.00 13.67 

Sutter 37 65.64 56.83 0 19.19 

Yolo 15 60.00 32.67 0 11.33 

Yuba 10 71.33 84.67 0 55.33 

Placer 4 36.67 98.33 0 0 

Sacramento 6 51.67 15.00 0 0 

All counties 162 65.14 38.50 6.75 15.81 

 
 
  



 

 

 
Fig. 1. Relationship between yield (lbs/a) and stem rot incidence or severity in the RES trial, 
Biggs, Butte County, 2019. 
  



 

 
Fig. 2. Average yield of plots treated with Quadris, QuiltXcel, Stratego and Excalia applied at 
three times of crop development. Bars with the same letter are not significantly different 
(Tukey’s test). 
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Fig. 3. Relationship between average number of smutted kernels/25 g of grain per plot and grain, 
milling, and head rice yield. Road Z smut trial, Glenn County, 2019. 
  



 

 
Fig. 4. Average number of panicles with smutted kernels and number of smutted kernels/25 g of 
grain. The asterisk above the bar represents the mean is significantly different than the untreated 
mean. 
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Fig. 5. Relationship between measures of kernel smut and kernel whiteness. Whiteness is based 
on Kett C-300 manufacturer calibration. 
  



 
Fig. 6. Number of smutted kernels in 22 samples of commercial seed obtained from several 
Sacramento Valley dealers in 2019.  
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Fig. 7. Percentage of inspections per field with disease symptoms present, 2019.  
 
 



APPENDIX: Smut outreach article for rice growers to share with concerned clientele  
 
Cassandra Swett, Heather Johnson 
UC Davis  
Vegetable and Field Crops Pathology 
 
My water turns brown from fungus when I cook my rice: am I going to get sick? 

If you have cooked rice before, you 
may have noticed the water turning brown 
once you add the rice kernels. The 
discoloration of the boiling water can be 
caused by Tilletia barclayana, more 
commonly known as Kernel Smut of Rice.  

Rice smut is within a group of plant 
pathogens all labeled as “smuts”. Smuts 
are very common diseases on cereal crops 
such as wheat, barley, corn, and rice 

When in large quantities, such as in 
the field, the spores from the fungi have 
been shown to contribute to Type I 
allergies (hay fever, asthma), however no 
smut has ever been shown to produce a 
toxin; currently there is no know harm 
caused to humans for eating grains 
covered in smut. This means when you 
see your water turn brown while cooking 
rice, there is no harm in continuing your 
cooking and eating the rice. There are no 
other diseases of rice that look similar to 
Kernel smut, so there are minimal risks to 
eating rice that looks like it may have 
Kernel smut. 

 
Figure 2. Rice infected (left) and uninfected 
(right) with Kernel Smut 

 

 
Figure 1. Rice panicle infected with kernel 
smut 

 
Another commonly known example 

of a smut being consumed is Corn smut. 
Corn smut is a delicacy in Mexican cuisine 
and can typically be bought canned in a 
local grocery store.  

 
Figure 3. Edible Corn smut on an ear of corn 
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