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Efficacy of biocontrol agents for suppression of sheath blight and narrow brown leaf spot in organic rice, 2011. 
 

The experiment was established in a field of League-type soil (3% sand, 32% silt, and 64% clay) under organic 
management for many years at the Texas A&M University System’s Agrilife Research and Extension Center, Beaumont, TX. 
Plots consisted of seven 18-ft rows, spaced 7 in. between rows. There were eight treatments: 1) Serenade Max (Bacillus 
subtilis strain QST713, 14.6% active ingredient), 2) Serenade ASO (B. subtilis strain QST713, 1.34% a.i.), 3) Ballad Plus (B. 
pumilus strain QST2808, 1.38% a.i.), 4) B. subtilis MBI-600, 5) B. subtilis 99-101, 6) B. subtilis EXTN-1, 7) Thermo MAG 
containing a mixture of B. subtilis (25%), B. megaterium (25%), B. amyloliquefaciens (25%) and B. licheniformis (25%), and 
8) untreated control. The Bacillus strains MBI-600 (an effective ingredient in the biofungicide Integral), 99-101 and EXTN-1 
are plant growth-promoting rhizobacteria (PGPR) that have been demonstrated to have growth promoting effects on rice and 
other crops. These treatments were arranged in a randomized complete block design with four replications. Durana and 
Patriot clovers (6 lb/A) were planted on 4 Nov, 2009, mowed on 6 Jun, 2010, and plowed down on 16 Aug, 2010. Rice (cv 
Sierra) was drill seeded at 180 lb/A on 30 Apr, 2011. Plots received 1000 lb/A of organic Nature Safe fertilizer (13-0-0, N-P-
K) on 28 Apr. Plots were irrigated as locally recommended. All plots were inoculated with the sheath blight pathogen by 
manually broadcasting 100 ml /plot of rice grain and rice hull mixture (1:2 vol/vol) containing R. solani on 7 Jul. Narrow 
brown leaf spot developed from natural infection. On 20 Jul, plots were sprayed with the biocontrol agents at the booting 
stage, using a CO2 pressurized sprayer equipped with a boom of three TeeJet 8002 nozzles spaced 16 in. apart  that delivered 
at 32 gal/A. On 4 Aug, severity of sheath blight and narrow brown leaf spot was rated on a scale of 0 to 9, where 0 represents 
no symptoms and 9 represents the most severe symptoms and damage. Plots were harvested at maturity using a plot combine 
and grain yield was adjusted to 12% grain moisture.   

Sheath blight was severe in inoculated plots. Applications of Serenade Max, Serenade ASO, or Bacillus strain MBI-
600 significantly reduced sheath blight compared to the untreated control. Serenade ASO, Thermo MAG, and Bacillus strains 
MBI-600 and EXTN-1 reduced narrow brown leaf spot equally. Ballad Plus did not effectively reduce either disease. Only 
Serenade Max and Serenade ASO increased yield significantly. No phytotoxicity was observed. 
 

Biocontrol agent, rate (32 gallon H2O/A) 
Sheath blight 

(0-9) z 
Narrow brown leaf spot 

(0-9) z 
Yield 
(lb/A) 

Serenade Max, 3 
lb/A……………...................... 7.0 d 2.9 b 4979 a 

Serenade ASO, 6 fl qt/A……………………… 7.9 bc 3.3 ab 4983 a 

Ballad Plus, 4 fl qt/A…………………………. 8.1 ab 3.8 a 4702 ab 

MBI-600, 1 x 108 cfu/ml……………………… 7.3 cd 2.6 b 4609 ab 

99-101, 1 x 108 cfu/ml ……………………….. 8.3 ab 3.3 a 4519 ab 

EXTN-1, 1 x 108 cfu/ml ……………………… 8.0 ab 2.6 b 4775 ab 

Thermo MAG, 5.3 fl qt/A…………………… 8.0 ab 2.9 b 4830 ab 

Untreated control……………………………… 8.6 a 3.8 a 4160 b 

P > F x 0.0017 0.0067 0.0152 
zSeverity of sheath blight and narrow brown leaf spot was rated on a scale of 0 to 9 where 0 represents no symptoms, and 9 
represents most severe. 

yMeans in a column followed by the same letter are not significantly different (P = 0.05) based on Fisher’s protected LSD 
xP values ≤ 0.05 indicate significant differences exist among treatments. 
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