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8 (A) (B) 

Fig. 1. Effect of seed soaking by Bacillus subtilis WG6-14
broth culture at 1X, 10X, 50X, and 100X in dilutions on
seed germination (A) and seedling growth (B) of
greenhouse grown rice (Oryzae sativa L. cv. TK8)
comparing to that by Prochloraz treatment (CHEM).
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WG6-14 (1 1010 cfu/ml) 50 8 
(A) 9 (B) (CHEM) (Water) 

Fig. 2. Effect of seed soaking with Bacillus subtilis WG6-14 broth culture (1 1010 cfu/ml) at 50X in dilution on seed
germination and seedling growth of TK8 (A) and TK9 (B) rice. Rice treated with Prochloraz (CHEM, for TK8) or water
(for TK9) was used as control. Seedling height and seedling density were determined 3 weeks after treatment. Bars top
labeled with different letters are significantly different according to Duncan's multiple range test (P=0.05).

(A) Bacillus subtilis WG6-14 Sclerotium rolfsii NTSR-1 PSA (B)
Sclerotium rolfsii NTSR-1 PSA 
Fig. 3. Antagonistic effect of Bacillus subtilis WG6-14 (A) against Sclerotium rolfsii NTSR-1 shown by dual culture assay
on potato sucrose agar plate (A) comparing to that of non-treated control (B).
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Bacillus subtilis WG6-14 Scelrotium rolfsii NTSR-01 
(A) 50% (CK) (B) (Antibiotic)

Fig. 4. Antagonistic effect of crude antibiotic extract obtained from broth culture of Bacillus subtilis WG6-14 by the
method described by Mckeen et al., (1985) against Scelrotium rolfsii NTSR-01 (B). The compared control (CK) was
treated with 50% ethanol only (A). Photo was taken 2 days after inoculation.

Bacillus subtilis WG6-14 ( 523 3X) 5 
Scelrotium rolfsii NTSR-01 Milli-Q (CK)
Fig. 5. The electrolyte leakage from mycelia of Scelrotium rolfsii NTSR-01 after a 5-hour treatment by 3X diluted Bacillus
subtilis WG6-14 culture filtrate (grown in 523 broth). The compared control (CK) was treated with only Milli-Q water.
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Fig. 6. Effect of drenching application of 50X diluted
Bacillus subtilis WG6-14 (1 1010 cfu/mL) with or
without addition of urea (0.5%) on viability of Sclerotium
rolfsii NTSR-01 sclerotia present on non-sterilized (A) and
sterilized (B) soil. The compared control was treated with
only water or urea.
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Table 1. Effect of a daily drenching application of Bacillus subtilis WG6-14 FNF at 50X dilution on Sclerotium rolfsii
seedling blight progression in seedling boxes. The compared controls (CK) were treated with water. Data shown were
percentage of infected area observed before (BT), and one week after (AT) treatment and the % increases after treatment.
Also shown was the total numbers of sclerotia produced in each box after the applied treatment.

Infected area (%) Sclerotia
Treatments BT AT Increase (%) Number Viable (%)
CK-1 3.17 11.34 8.16 12972 100.0
CK-2 5.54 9.76 4.22 3260 96.4
CK-3 0.00 2.38 2.38 972 94.5
Mean 4.92 5735 96.9

FNF-1 1.20 2.08 0.88 533 94.4
FNF-2 1.52 3.20 1.68 1190 98.2
FNF-3 11.70 11.78 0.08 3148 100.0
Mean 0.88 1624 97.5

50 Bacillus subtilis WG6-14 FNF Sclerotium rolfsii
(CK) 

Fog. 7. Effect of daily drenching application of 50X diluted Bacillus subtilis WG6-14 FNF on seedling blight progression
and seedling growth. The test seedling boxes with Sclerotium rolfsii seedling blight infection were obtained from a
seedling propagation station at Nun-tun Taichung. The photos were taken right before and 1 week after treatment. 
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ABSTRACT

Lin, H. C. 1, Huang, W. D. 1, Yang, S. S. 1. and Tzeng, D. S. 1, 2 2008. Growth promotion and

reduced Sclerotium rolfsii seedling blight of rice by Bacillus subtilis WG6-14. Plant Pathol. Bull. 17:

53-64 (1 Department of Plant Pathology, National Chung Hsing University, Taichung Taiwan; 1, 2

Corresponding author, E-mail: dstzeng@nchu.edu.tw; Fax: 886-4-22851038)

The application of Bacillus subtilis WG6-14 on seedling production of rice (Oryza sativa L.) was

explored. In greenhouse test, the application of a fermentor produced WG6-14 broth culture (contains

approximately 1.0 1010 endospores/ ml) at 50-100X in dilution compared to that by Prochloraz (EC,

applied at 2000X dilution) as control treatment for seed soaking was shown resulted an earlier and

increased seed germination and the increased hypocotyl growth. The germination and growth

stimulation was further demonstrated in a followed field trial in a commercial rice seedling

propagation station in 2005 at Nan-tun, Taichung. The soaking treatment of rice (cv. TK8 and cv.

TK9) with WG6-14 at 50X in dilution led to a 50% (cv. TK8) and 22% (cv. TK9) increase of seed

germination and a 10% and 13% increase of seedling height comparing to that of chemical (for cv.

TK8) or water (cv. TK9) treated control 2 weeks after seeding. The potential of WG6-14 in the

control of seedling blight caused by Sclerotium rolfsii, was also investigated. By dual culture assay,

WG6-14 was shown strongly antagonistic against S. rolfsii NTSR-01. The growth inhibition was due

mainly to the membrane damage by WG6-14 produced antibiotics which was manifested by the

greatly increased electrolyte leakage from the tested mycelia. A daily drenching of seedling trays with

severe infection of Sclerotium rolfsii by 50X diluted WG6-14 for 1 week greatly reduced increases of

infected area and the total numbers of sclerotia produced. In a closed Petri dish system, the

application of WG6-14 together with urea was shown to be lethal to sclerotial population of S. rolfsii

NTSR-01 present in a non-sterile soil sample. The application of urea (0.5%) by itself led to only

56.8% reduction of the viable sclerotia, while with the combined use of WG6-14, the viable count

was reduced to nearly zero. Although further effort are needed to work out the possibly involved

mechanism regarding to the sclerotia killing, the results herein provided indicated clearly the great

value of WG6-14 as a microbial agent for rice seedling production and as well the seeding blight

control.

Key words: Bacillus subtilis WG6-14, biofungicide, biocontrol, electrolyte leakage, Sclerotium

rolfsii seedling blight of rice


