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Field evaluation of beneficial Bacillus strains for suppression of bacterial panicle blight in rice, 2011. 
 

An experiment was established in a field of League-type soil (3% sand, 32% silt, and 64% clay) at the Texas A&M 
University’s AgriLife Research and Extension Center, Beaumont, TX. The experiment consisted of ten treatments: 1) 
Bacillus subtilis Strain 99-101; 2) B. subtilis Strain EXTN-1; 3) B. subtilis Strain MBI-600); 4) Mixture of the strains 99-101 
and EXTN-1; 5) Oxolinic acid (an antibiotic) at full rate (10% a. i.); 6) Combined use of the Bacillus strain 99-101 with 
oxolinic acid at ½ the full rate; 7) Combined use of the Bacillus strain EXTN-1 with oxolinic acid at ½ the full rate; 8) 
Kasugamycin;  9) Thermo MAG containing a mixture of B. subtilis (25%), B. megaterium (25%), B. amyloliquefaciens 
(25%) and B. licheniformis (25%); and 10) untreated control. The Bacillus Strains 99-101, EXTN-1, and MBI-600 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.  Plots consisted of 
seven 5.5-m rows, and spaced 18 cm between rows. Seeds of the rice variety Cocodrie were treated with the Bacillus strains 
at 108 to 109 cfu/ml prior to planting. Rice was drill seeded at 90 kg/ha on 29 Apr. Plots received 64 kg N/ha of urea fertilizer 
(46-0-0, N-P-K) at post emergence on 9 May, 64 kg N/ha of urea prior to permanent flood on 1 Jun, and an additional 
application of 64 kg N/ha of urea at panicle differentiation on 24 Jun. For weed control, plots were applied with herbicides of 
Ordram 8E (2.24 kg a.i./ha), Facet 75DF (0.28 kg a.i./ha), Basagran (0.84 kg a.i./ha), Stam 80EDF (2.24 kg a.i./ha) and 
Penetrator Plus (1.2 L/ha) on 25 May. Permanent flood was established on 1 Jun and plots were irrigated as locally 
recommended.  On 27 Jul, plots were sprayed with the Bacillus strains at 108 cfu/ml, oxolinic acid at 5, or 10% a.i., 
Kasugamycin and Thermo MAG at the flowering stage, using a CO2 pressurized sprayer equipped with a boom of three 
TeeJet 8002 nozzles spaced 16 in. apart that delivered 32 gallon/A at 30 psi. On 28 Jul, all plots were spray inoculated with 
Burkholderia glumae at 108 cfu/ml. The strains of Bacillus subtilis subsp. subtilis and Burkholderia glumae were grown in 
Nutrient’s broth medium on a shaker (120 rpm) at room temperature for 2 to 3 days. On 19 Aug, severity of bacterial panicle 
blight was rated on a scale of 0 to 9, where 0 = no symptom; 1 = trace to 10% grains sterile or affected; 2= 11-20%; 3= 21-
30; 4= 31-40; 5= 41-50; 6=51-60; 7= 61-70; 8= 71-80; and 9=81-100%.  Plots were harvested at maturity on 26 Aug using a 
plot combine, and grain yield adjusted to 12% grain moisture. Disease severity and yield were analyzed with the procedure 
PROC in SAS. Means were separated using Fisher’s protected LSD test.  

Bacillus strains 99-101, EXTN-1, and MBI-600 significantly and equally reduced bacterial panicle blight severity 
and increased yield compared to the untreated control. Mixture of strains 99-101 and EXTN-1 did not further reduce disease 
severity and increase yield.  Addition of oxolinic acid at ½ the full rate as a foliar application at flowering to any of the 
Bacillus strains 99-101 and EXTN-1 further reduced severity of bacterial panicle blight but did not increase yield compared 
with the strains alone. Applications of oxalinic acid at the full rate, Kasugamycin and Thermo MAG significantly reduced 
disease severity and increased yield.  No phytotoxicity was observed.   
 

zMeans in column followed by the same letter are not significantly different (P = 0.05) according to Fisher’s protected LSD  
test.    

 
Treatment, and rate (32 gallon H2O/A) 

Bacterial panicle  
blight severity 

 (0-9) 
Yield  

(kg/ha) 

Untreated control……………………………………………………………… 5.6 az 6094 c 

Bacillus Strain 99-101, 1 x 108 cfu/ml….…………………………………….. 2.6 d 6948 ab 

Bacillus Strain EXTN-1, 1 x 108 cfu/ml………………………......................... 2.9 cd 6465 bc 
Bacillus Strain 99-101, 1 x 108 cfu/ml plus 
    Bacillus Strain EXTN-1, 1 x 108 cfu/ml …………………………………… 3.1 cd 6394 bc 

Oxolinic acid, 10% a.i. …….………………….................................................. 0.6 f 7075 a 
Oxolinic acid, 5% a.i. plus 
   Bacillus Strain 99-101, 1 x 108 cfu/ml ………..……………………………. 0.8 f 6739 ab 
Oxolinic acid, 5% a.i. plus  
   Bacillus Strain EXTN-1, 1 x 108 cfu/ml ……………………….…………… 0.8 f 6946 ab 
Bacillus Strain MBI-600, 1 x 108 cfu/ml.…………………………………….. 3.4 c 6774 ab 
Kasugamycin, 13.7 fl oz/A…………………………………………………… 1.6 e 6845 ab 
Thermo MAG, 5.3 fl qt/A…………………………………………………….. 4.9 b 6098 c 
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