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OBJECTIVES AND EXPERIMENTS CONDUCTED, BY LOCATION, TO 

ACCOMPLISH OBJECTIVES: 

 

OBJECTIVE 1) To evaluate fungicides for management of stem rot, aggregate sheath spot 

(AGSS), and kernel smut. 

 

Three fungicide trials were conducted in 2021, one for each of the diseases of interest. Products 

used, their active ingredient, Fungicide Resistance Action Committee (FRAC) code number, and 

price per acre for products registered on rice are listed in table 1. Locations, variety, and dates 

are presented in table 2. Treatments were applied to 10x20 ft plots using a CO2-powered sprayer. 

 

Stem rot 

 

Methods 

 

The stem rot trial was conducted at the Rice Experiment Station, on a basin with a history of 

high pressure of stem rot. A high pre-plant N rate (180 lbs/a) was used to promote the 

development of stem rot. At panicle initiation, plots were topdressed with 20 lbs N/a as 

ammonium sulfate. Products not registered on rice were applied at propanil timing (mid tillering) 

following the recommendation of the manufacturers. Quadris, the standard product, was applied 

at mid boot or early heading. Previous trials have shown that Quadris applied at early heading 



can significantly reduce the incidence or severity of stem rot. The mid boot timing was included 

to determine if application of the product at the kernel smut timing could be effective. If so, it 

would be possible to combine the timing of kernel smut and stem rot into a single one. Stratego 

was applied at the mid boot stage to test if this timing could be effective in reducing stem rot. In 

previous years trials, Stratego applied at early heading has not been effective against stem rot. 

The surfactant DyneAmic at 3 pints/100 gal was used with LifeGard, Sil-Matrix, Stratego and 

Quadris. The surfactant Embrece EA at 2 pints/100 gal was used with products WE2052-1 and 

WE1975-1. 

 

To assess disease incidence and severity, tiller samples were taken from each plot at drain time. 

Samples consisted of tillers cut below the water level randomly from the front, middle, and back 

of each plot. A subset of 30 tillers per sample were used to rate stem rot 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 = [(number of tillers per category*category)] / total tillers 

 

Plots were harvested using a small plot combine and yields converted to 14% MC. 

 

The trial was conducted as randomized complete block with four replications. Analysis of 

variance was used to detect differences among treatment means for parameters evaluated. When 

significant differences were detected, contrasts were used to compare treatment means to 

untreated plot means. The level of  used was 0.05. 

 

Results 

 

Incidence was not significantly different among treatments (table 4). Incidence ranged from 65 to 

90% and follow the same trend observed in past trials of increasing incidence with increasing 

severity, reaching close to 100% incidence when the severity level reaches 2. Severity was 

significantly afftected by the treatments (P = 0.002). Treatment with WE2052 at mid tillering, 

Stratego at mid boot, and Quadris at mid boot or early heading resulted in significantly lower 

severity than untreated plots.  

 

Contrasts comparing the Stratego and Quadris treatments show that Quadris resulted in 

significantly lower severity when it was applied at mid boot (P = 0.038) or early heading (P = 

0.004) compared to Stratego applied at mid boot. There was no significant difference between 

the two timings of Quadris application. On average for both application timings, Quadris reduced 

stem rot severity almost 50%, while Stratego reduced severity 40%. 

 

WE2052-1 applied at mid tillering also reduced stem rot severity. The level or reduction was 

similar to what was obtained with Stratego. Trials conducted in past years have shown little 

benefit of mid tillering application of fungicides for control of stem rot. With WE2059-1, stem 

rot severity was reduced a little over 30%. This indicates that this is an effective product.  

 



Yields were not significant different among treatments; however, the ANOVA P value was low 

(0.109). Most treatments resulted in a numerical yield increase from untreated plots. Stratego and 

Quadris applied at boot produced the highest yield increases, 800 and 1,000 lbs/a respectively. 

However, Quadris at heading did not provide a similar level of yield increase.  

 

In conclusion, this trial showed that Stratego applied at mid boot can reduce the severity of stem 

rot. Similarly, Quadris applied at mid boot or early heading can reduce stem rot severity, with 

both timings resulting in statistically similar reduction. In the trial, Quadris was 10% more 

effective than Stratego. Yields were not significantly affected by the treatments, but tended to be 

higher with Quadris and Stratego applied at the boot stage. 

 

 

Aggregate sheath spot 

 

Methods 

 

The AGSS trial was conducted on a commercial rice field near Richvale. This field has a history 

of AGSS pressure, and trials in this field in previous years have provided good results. All 

management was done by the grower, following typical practices for rice in California. Products 

not registered on rice were applied at propanil timing (mid tillering) following the 

recommendation of the manufacturers. Quadris, the standard product, was applied at mid boot or 

early heading. Previous trials have shown that Quadris applied at early heading can significantly 

reduce the incidence or severity of AGSS. The mid boot timing was included to determine if 

application of the product at the kernel smut timing could be effective. If so, it would be possible 

to combine the timing of kernel smut and stem rot into a single one. The surfactant DyneAmic at 

3 pints/100 gal was used with LifeGard, Sil-Matrix, Stratego and Quadris. The surfactant 

Embrece EA at 2 pints/100 gal was used with products WE2052-1 and WE1975-1. 

 

To assess disease incidence and severity, tiller samples were taken from each plot at drain time. 

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 AGSS 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 = [(number of tillers per category*category)] / total tillers 

 

Plots were harvested using a small plot combine and yields converted to 14% MC. 

 

The trial was conducted as randomized complete block with four replications. Analysis of 

variance was used to detect differences among treatment means for parameters evaluated. When 

significant differences were detected, contrasts were used to compare treatment means to 

untreated plot means. The level of  used was 0.05. 

 

Results 



 

Trials conducted at this location in previous years resulted in good levels of disease; however, 

this was not observed this year. Disease level on the trial was low.  

 

Disease incidence and severity were significantly affected by the treatments (table 5) (P<0.001 

for both). Treatment with WE2052-1 at mid tillering, and Quadris at mid boot or early heading 

significantly reduced incidence and severity of AGSS when compared with the untreated plots. 

Addionally, Stratego applied at mid boot significantly reduced severity but not incidence; 

however, the significance level for incidence was low (P=0.76). 

 

Contrast comparisons show that for incidence and severity, both Quadris treatments were not 

significantly different from each other, but they both resulted in significantly lower incidence 

and severity than Stratego and WE2052-1. Stratego and WE2052-1 were not significantly 

different from each other. Overall, Quadris reduced AGSS incidence and severity 73 and 77%, 

respectively. Stratego applied at mid boot reduced incidence and severity 25 and 34%. 

 

Yields were not significantly affected by the treatments. The trial had an average yield of 9,633 

lbs/a. 

 

Disease reduction obtained with WE2052-1 was similar to what was obtained with Stratego 

applied at mid boot. Similar to the stem rot trial, the timing of application for WE2052-1 was 

mid tillering. Past trials have shown little response on disease incidence and severity when 

fungicides are applied at this timing. The advantage of a mid tillering fungicide application is 

that it can be combined with a clean up herbicide application. The disadvantage is that the 

efficacy is much lower than the standard fungicides applied at mid boot or early heading. On a 

year with low disease pressure this might not be a problem, but it might not provide sufficient 

control in years with high disease pressure. 

 

 

Kernel Smut 

 

Methods 

 

The kernel smut trial was conducted in a long grain commercial field near Richvale with a 

history of smut problems. All management was done by the grower following typical practices 

for rice in California. To promote the development of kernel smut, plots received an extra 

topdress at panicle initiation of 30 lbs N/a as ammonium sulfate. Treatment timings were mid 

boot or early heading. Mid boot is the recommended timing for systemic fungicides such as Tilt. 

In this trial we included early heading timings for Quadris, Tilt, and Quinoa extract to test the 

effectiveness of this timing on the disease. The surfactant DyneAmic at 3 pints/100 gal was 

added to all treatments, except the quinoa extract, for which the surfactant Natural Wet was used 

at 1 oz/gal. 

 

Plots were hand harvested by cutting a 1 yard-square area within each plot. Grain was separated 

from stems with a stationary thresher, cleaned with pressurized air, weighed and moisture 

measured. To determine the incidence of smut, three 25 g grain samples were processed using 



KOH. The KOH method consists in soaking samples in a 0.27 M KOH solution (15 gr/lt) for 24 

hours to clear the hulls and then counting the number of smutted kernels by placing the grain in a 

petri dish filled with water. To determine milling and head rice yield, a 200 g sample from each 

plot was hulled and milled using standard milling equipment. 

 

The trial was conducted as randomized complete block with six replications. Analysis of 

variance was used to detect differences among treatment means for parameters evaluated. When 

significant differences were detected, contrasts were used to compare treatment means to 

untreated plot means. The level of  used was 0.05. 

 

Results 

 

Kernel smut levels were very low, averaging 0.42 smutted kernels/25 grams. When kernel smut 

is moderate or severe, it can be easily detected in the field before harvest. In the trial area, smut 

was not observed in the field and it was only detected using KOH. The treatments did not have a 

significant effect on any of the parameters evaluated (table 6). 

 

 

OBJECIVE 2) Determine the susceptibility of California varieties to stem rot, aggregate 

sheath spot, and kernel smut and explore their effect on yield and quality. 

 

For this objective, two trials were established in fields with a history of stem rot and AGSS (table 

7). As in previous years, the Statewide Variety Trials were monitored for the presence of kernel 

smut; however, kernel smut was not observed in any of the trials. 

 

Methods 

 

The stem rot variety trial was established in a basin with a history of stem rot at the Rice 

Experiment Station in Biggs. The AGSS variety trial was established in a commercial field near 

Richvale. Important dates are presented in table 7. Plots were seeded at a rate of 180 lbs/acre. At 

the stem rot location, the N rate was increased to promote the development of stem rot; 180 lbs 

N/a were applied preflood as aqua ammonia and followed with 20 lbs N/a as ammonim sulfate at 

panicle initiation. In both trials, varieties tested were S-102, CM-101, M-105, M-206, M-209, M-

211, L-208, and A-202 (table 8). 

 

Two plots were established for each variety, one was left untreated and the other was treated 

with Quadris at 15.5 oz/a. In each trial, the fungicide treatment for all treated plots was applied 

on the same day. Because of the differences in days to heading for the varieties, the stage of 

development ranged from late boot to early heading. To rate disease incidence and severity, tiller 

samples were taken when the fields started to be drained for harvest, approximately 120 days 

after seeding. Tiller samples consisted of tillers cut below the water level randomly from the 

front, middle, and back of each plot. A subset of 30 tillers per sample were used to rate stem rot 

or AGSS 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 = [(number of tillers per category*category)] / total tillers 

 

Plots were harvested using a small plot combine and yields converted to 14% MC. 

 

The trial was conducted in a split-plot design, with fungicide treatment as main plots and 

varieties as sub-plots, with four replications. Analysis of variance was used to detect differences 

among treatment means for parameters evaluated. When significant differences were detected, 

the Least Significant Difference test was used to compare treatment means. The level of  used 

was 0.05. 

 

Results 

 

Stem rot 

 

Stem rot levels in the trial area reached high levels, with samples from untreated plots ranging in 

severity from 0.8 to 3.59.  

 

For incidence, the interaction between variety and treatment was not significant (P=0.776). The 

treatment main effect was not significant either and only the variety main effect was significant 

(P=0.037). These results indicate that treatment with Quadris did not affect incidence of the 

disease, but that variety did. Overall, stem rot incidence per variety ranged between 80 and 100% 

(fig. 1). Stem rot incidence of very early varieties S-102 and CM-101 was significantly higher 

than incidence in the early varieties M-211, A-202, and M-209. Incidence of varieties M-206, M-

105, and L-208 were not significantly different than other varieties. 

 

The lack of treatment effect on incidence is probably because incidence tends to increase rapidly 

with severity. Typically, when severity is 2 or higher, incidence reaches 100%. For example, if 

severity for a treatment drops from 3.5 to 3, incidence will still be 100% for both. 

 

For stem rot severity, the interaction between treatment and variety was not significant but the 

effects of treatment and variety were (P=0.008 and P<0.001, respectively). The lack of 

significant interaction indicates that the effect of the treatment was similar in all varieties. On 

average, using Quadris at the early heading stage reduced stem rot severity from 2.3 to 1.6, a 

30% reduction. 

 

Severity was significantly lower in varieties M-209, M-211, and A-202 and higher in varieties S-

102, CM-101, and M-105 (fig. 2). Varieties with intermediate stem rot severity levels were M-

206 and L-208. 

 

Regarding yield, the interaction between treatment and variety was not significant (P=0.959), but 

the effect of both treatment and variety were (P=0.020 and P<0.001, respectively). Averaging 

across varieties, treatment with Quadris resulted in a yield increase of 357 lbs/a, or a 4% yield 

increase from yield of untreated plots (8,777 lbs/a).  

 



Varieties significantly differed in yield (fig. 3). This was expected, given that different varieties 

have different yield potentials. The highest yields were obtained with L-208, followed by M-211, 

A-202, M-206, and M-105. The lowest yields were obtained with CM-101 and S-102. 

 

Results of this trial could be interpreted in a couple of ways. One would be looking at the 

response of the varieties to the fungicide in stem rot severity and yield. For severity, an 

interaction between varieties and treatment would have meant that the reduction of severity was 

of different magnitude for different varieties. A resistant or highly tolerant variety would have 

had a low stem rot severity rating and a fungicide would not have had an effect. Similarly, for 

yield, an interaction would have meant that the yield increase due to the treatment was of 

different magnitude for different varieties, with resistant or highly resistant varieties not showing 

a difference between treated or untreated plots and achieving good yields in both. In the trial, for 

both parameters, the interaction was not significant, indicating that all varieties responded 

similarly to the fungicide with respect to severity rating and yield. This shows that none of the 

varieties can be considered resistant or highly tolerant. 

 

When looking at the differences in severity among varieties, some varieties developed more stem 

rot than others. This might indicate that some varieties, such as S-102 and CM-101, are more 

susceptible than others, like M-211 or M-209. However, the differences in stem rot severity 

rating may be due to how the disease develops in the field and the length of time it takes varieties 

to reach maturity. Typically, signs of stem rot are observed during crop development, but rating 

is done at drain time because this is when symptoms are well developed and easily observed. 

After drain, plants start to senesce and identifying stem rot symptoms becomes difficult. In fields 

with high stem rot levels, after the water is drained, severely infected plants dry out very quickly 

and stem rot symptoms develop fast. In the trial, water was held and left to subside starting in 

early September so as to provide enough water for grain fill for the variety with the longest 

development period, M-211. By the time tiller samples were taken, varieties with shorter 

development periods like S-102, CM-101 or M-105 were more mature than other varieties. It is 

possible than once they reached a level of maturity, stem rot symptoms developed quickly and 

this resulted in these varieties having a higher stem rot severity rating (fig. 4). The question is if 

this difference in development time, approximately 10 days or so, could explain a difference in 

stem rot severity of more than one point. To answer this question, the trial could be repeated but 

tiller samples should be taken for each variety at the same physiological stage and not at the time 

when the field is drained. 

 

Aggregate sheath spot 

 

Aggregate sheath spot levels in the trial were moderate to low. Severity in untreated plots ranged 

from 0.3 to 1.82. 

 

The interaction between treatment and variety was not significant for incidence, but the main 

effects of treatment and variety were (P<0.001 and P=0.002, respectively). Similarly, for 

severity, the interaction between treatment and variety was not significant, but the main effects 

were (P<0.001 for both). 

 



Treatment reduced AGSS incidence and severity significantly. Average incidence in untreated 

plots was 79%; use of Quadris at heading reduced incidence to 37%. Amog varieties, A-202 and 

M-211 had the lowest incidence, and CM-101, S-102, M-105, and M-206 had the highest. Other 

varieties were in between (fig. 5). 

 

Treatment reduced AGSS severity significantly. Untreated plots had an average severity of 1.2 

while treated plots had an average severity of 0.4. For varieties, severity followed the same 

pattern as incidence, with A-202 having the lowest severity (fig. 6). 

 

For yield, the interaction between treatment and variety was significant (P=0.021). For all 

varieties, except CM-101, yields from treated plots were not significantly different from 

untreated plots. For CM-101, treatment increased yield over 750 lbs/a (fig. 7). 

 

The lack of yield difference between treated and untreated plots for most varieties seem to 

indicate that those varieties are tolerant to the level of AGSS in the trial. On average, incidence 

and severity for untreated plots was 79% and 1.2, respectively. Treatment significantly reduced 

both incidence and severity, but a yield increase was not observed as a result of these reductions 

on disease level. Treatment increased CM-101 yield by 9%, indicating that a yield loss due to 

AGSS was realized. Looking at the incidence and severity level per variety, CM-101 was in the 

group with the highest levels of AGSS in the trial.  

 

As with stem rot, it is possible that higher levels of AGSS in some varieties may be due to 

shorter period of development and staying in the field longer than the variety normally would 

have (fig. 8). In this trial, the field variety was M-206 and the field was drained and harvested to 

maximize its yield. Repeating this trial and rating the level of disease at the same physiological 

time for all varieties would help clear this issue. 

 

 

OBJECTIVE 3) Monitor the response of M-210, a blast resistant variety, to blast epidemics 

in the field.  

 

M-210 is a new medium grain variety resistant to blast. There are some rumors that blast can 

develop in M-210; however, these rumors have not been confirmed. In the spring of 2021, a 

notice was sent to growers asking for fields of M-210 where blast had been seen in the past or if 

growers were concerned that blast could develop. Four contacts were received. These fields were 

monitored two or three times during the season looking for leaf or panicle blast. No blast was 

observed in any of the fields. Overall, 2021 was a year with very little blast, unlike 2020 and 

2019. 

 

Variety M-210 has a gene (Pi-b) that confers resistance to several blast races, including the race 

known to exist in California (IG-1). It is not clear if there are other races in California. Around 

2010, the variety M-208, resistant to the IG-1 blast race, started to show symptoms of blast. It 

was never determined if this break in resistance was caused by a new race or a mutation of race 

IG-1. Some experts believe that, since blast infections of M-208 were not severe, most likely the 

cause was a mutation of IG-1. 

 



During development of M-210, the variety was not exposed to the pathogen. It is not known how 

the variety will respond when challenged by the fungus. Some symptoms could develop, but 

breeders believe that blast development on M-210 should be very limited and not cause 

significant yield reductions. It is important to document the response of M-210 to blast so that 

growers can better understand the protection the variety provides. Also, it is important to monitor 

for blast in M-210 to detect other races of mutants that may be able to infect it.  

 

 

CONCISE GENERAL SUMMARY OF CURRENT YEAR’S RESULTS 

 

OBJECTIVE 1) To evaluate current and new fungicides for management of AGSS, stem 

rot, and kernel smut. 

 

Results from this year’s trial confirm that azoxystrobin (Quadris) applied at mid boot or early 

heading can reduce the severity of stem rot and aggregate sheath spot. Trifloxystrobin (Stratego) 

applied at the mid boot stage also reduced the severity of the diseases but was not as effective as 

azoxystrobin. The fungicide WE2052-1 also reduced the severity of the diseases when applied at 

propanil time; however, the reduction was not as high as with azoxystrobin applied at boot or 

heading. 

 

OBJECIVE 2) Determine the susceptibility of California varieties to stem rot, aggregate 

sheath spot, and kernel smut and explore their effect on yield and quality. 

 

For stem rot, all varieties tested benefited from the application of azoxystrobin at the early 

heading stage, resulting in a reduction of disease severity and a yield increase. Disease severity 

varied across varieties, with long season varieties showing lower severity than short season 

varities. 

 

For aggregate sheath spot, disease levels were low. However, only variety CM101 responded to 

the application of azoxystrobin at early heading with a yield increase. Variety A202 had the 

lowest disease incidence and varieties CM101, S102, M105, and M206 the highest. 

 

OBJECTIVE 3) Monitor the response of M-210, a blast resistant variety, to blast epidemics 

in the field.  

 

Year 2021 was not a blast year. Blast did not develop in the Valley. Four M210 were monitored 

during the season, but no blast symptoms were observed. 

  



Table 1. List of fungicides used in the 2021 fungicide trials. 

 

Product Active ingredient FRAC Group Reference price ($/a) 

Quadris azoxystrobin (22.9%) 11 (strobularin) 25 

Stratego trifloxystrobin (11.4%) + 

propiconazole (11.4%) 

11(strobularin) + 3 

(triazole) 

26 

Tilt propiconazole (41.8%) 3 (triazole) 7 

LifeGard WG Bacillus mycoides isolate 

J 

P 06 (microbial) 8.40 

Sil-Matrix Potassium silicate Not classified 6 

Quinoa extract -- -- -- 

WE2052-

1+Embrece EA 

-- -- -- 

WE1975-1 

+Embrece EA 

-- -- -- 

 

  



Table 2. Trial locations, treatment, evaluation, and harvest dates for the 2020 fungicide trials. 

 

Location Target Variety Seeding 

date 

Application dates 

(DAS*, stage) 

Tiller 

samples 

Harvest 

date 
Biggs, 

Butte 

County 

(RES) 

Stem rot M-206 5/24 

6/29 (26 DAS, mid 

tillering) 

8/5 (73 DAS, mid boot) 

8/16 (84 DAS, 20% 

heading) 

9/17 10/14 

Richvale, 

Butte 

County AGSS M-206 4/28 

6/4 (37 DAS, mid 

tillering) 

7/12 (75 DAS, mid boot) 

7/21 (84 DAS, 10% 

heading) 

8/23 9/15 

Aguas 

Frias Rd, 

Butte 

Coutny 

Smut A-201 5/14 

7/27 (74 DAS, mid boot) 

8/5 (83 DAS, 20% 

heading) 

- 9/23 

*=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 stem rot trial, Biggs, Butte County, 2021. 

 

Treatment Timing 
Rate 

(oz/a) 

Incidence 

(%) 
Severity MC Yield (lb/a) 

Untreated -- -- 90.61 1.46 12.59 9,724 

LifeGard 
Mid 

tillering 
1 76.97 1.29 12.50 10,315 

Sil-Matrix 
Mid 

tillering 
25 79.54 1.27 12.59 10,168 

WE2052-1  
Mid 

tillering 
19 75.94 0.98* 13.34 10,288 

WE1975-1  
Mid 

tillering 
88 74.82 1.25 12.41 10,108 

Stratego  Mid boot 19 70.59 0.89* 12.74 10,617 

Quadris Mid boot 15.5 65.26 0.70* 12.83 10,814 

Quadris 
Early 

heading 
15.5 67.50 0.79* 12.85 9,809 

* Significantly different from the untreated (P<0.05) 

  



Table 5. Parameters evaluated for aggregate sheath spot trial, Richvale, Butte County, 2021. 

 

Treatment Timing 
Rate 

(oz/a) 

Incidence 

(%) 
Severity MC Yield (lb/a) 

Untreated -- -- 73.73 0.90 18.35 9,697 

LifeGard 
Mid 

tillering 
1 66.27 0.78 18.73 9,944 

Sil-Matrix 
Mid 

tillering 
25 74.95 0.87 18.35 9,375 

WE2052-1  
Mid 

tillering 
19 51.81* 0.60* 17.83 9,607 

WE1975-1  
Mid 

tillering 
88 58.33 0.76 18.75 9,401 

Stratego  Mid boot 19 55.19 0.59* 18.90 9,591 

Quadris Mid boot 15.5 11.77* 0.12* 18.92 9,827 

Quadris 
Early 

heading 
15.5 27.05* 0.29* 18.75 9,627 

* Significantly different from the untreated (P<0.05) 

 

  



Table 6. Parameters evaluated for the kernel smut trial, Richvale, Butte County, 2021. 

 

Treatment Timing 
Rate 

(oz/a) 

Smut/

25 g 
MC 

Yield 

(lb/a) 

MY HRY Whiteness 

Untreated -- -- 0.39 20.05 9,742 62.21 38.95 41.31 

LifeGard Mid boot 1 0.33 19.98 9,081 62.55 35.17 40.92 

Sil-Matrix Mid boot 25 0.44 19.75 9,341 63.42 34.71 40.97 

Quadris  Mid boot 15.5 0.44 20.00 9,120 63.29 33.18 40.98 

Quadris  
Early 

heading 
15.5 0.5 20.40 9,941 62.75 35.34 40.37 

Tilt  Mid boot 10 0.44 20.42 9,359 63.21 35.49 40.62 

Tilt 
Early 

heading 
10 0.33 20.77 9,230 62.79 34.62 40.72 

Quinoa 

extract 

Early 

heading 
128 0.44 20.60 9,630 62.90 39.34 40.16 

MY=Milling yield, HRY=Heard rice yield 



Table 7. Location and important dates for stem rot and aggregate sheath spot (AGSS) variety 

trials. 

 

Location Target Seeding 

date 

Quadris application 

date (DAS, stage) 

Tiller 

samples 

(DAS) 

Harvest 

date 

Biggs, 

Butte 

County 

(RES) 

Stem rot 5/19 
8/6 (79 DAS, late boot to 

20% heading) 

9/14-9/16 

(118-120 

DAS) 

10/14 

Richvale, 

Butte 

County 

AGSS 4/28 
7/21 (84 DAS, late boot to 

60% heading) 

8/24-8/26 

(118-120 

DAS) 

9/15 

DAS = Days after seeding 

 



Project No RP-2 

 

Table 8. Varieties used in stem rot and aggregate sheath spot variety trials. Days to 50% heading 

is the average from trials conducted at the Rice Experiment Station (RES) during 2017, 2018, 

and 2019. 

 

Variety Grain type Maturity 
Days to 50% 

heading at RES 

CM-101 Specialty (Glutinous) Very early 73 

S-102 Short Very early 72 

M-105 Medium Very early 72 

M-206 Medium Early 74 

M-209 Medium Early 81 

M-211 Medium Early 82 

L-208 Long Early 74 

A-202 Long Early 77 

 

 

 

  



Project No RP-2 

 

 
 

Figure. 1. Stem rot incidence for variety trial, Biggs, Butte County, 2021. Bars followed by 

different letters are statistically different (LSD, P<0.05). 
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Figure. 2. Stem rot severity for variety trial, Biggs, Butte County, 2021. Bars followed by 

different letters are statistically different (LSD, P<0.05). 
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Figure 3. Average yield of varieties in stem rot variety trial, Biggs, Butte County, 2021. Bars 

followed by different letters are statistically different (LSD, P<0.05) 
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Figure. 4. Average stem rot severity and days to 50% heading for varieties tested in stem rot 

variety trial, Biggs, Butte County, 2021.  

  

S-102 

CM-101 

M-105 

L-208 

M-206 

A-202 

M-209 

M-211 



Project No RP-2 

 

 
Figure 5. Aggregate sheath spot (AGSS) incidence for variety trial, Richvale, Butte County, 

2021. Bars followed by different letters are statistically different (LSD, P<0.05). 
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Fig 6. Aggregate sheath spot (AGSS) severity for variety trial, Richvale, Butte County, 2021. 

Bars followed by different letters are statistically different (LSD, P<0.05). 
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Fig 7. Yields for aggregate sheath spot variety trial, Richvale, Butte County, 2021. * indicates 

significant differences between treated and untreated plots (LSD, P<0.05). 
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Fig. 8. Average aggregate sheath spot (AGSS) severity and days to 50% heading for varieties 

tested in AGSS variety trial, Richvale, Butte County, 2021. 
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