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Disease Progress of Gray Blight on Tea Plant and Selection of a
Biocontrol Agent from Phylloplanes of the Plant
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Disease progress of gray blight of tea (Camellia sinensis O. Kuntze) cv. Yabukita was investigated during the
growing season of 2004 at Boseong Tea Experiment Station, Jeonnam Agriculture Research and Extension
Service, Boseong, Jeonnam. The disease began to occur from late June and peaked in late July. Antagonistic
bacteria against Pestalotiopsis longiseta, the causal pathogen of causing gray blight of tea plants were isolated
from phylloplanes of tea plants. An isolate BD0310 which showed the strongest antifungal activity against the
pathogen but nonpathogenic to tea plants was selected as a biocontrol agent for the gray blight. The isolate
was identified as Bacillus subtilis based on its cultural, morphological, and biochemical characterization and
16S rDNA sequence analysis.
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Fig. 1. Disease symptoms of gray blight on tea plants and charac-
teristics of the selected antagonistic bacterial strain, Bacillus subti-
lis BD0310. (A) Diseased field, (B) Typical symptom of gray
blight on a tea leaf, (C) Normal mycelial growth of Pestalotiopsis
longiseta on potato dextrose + nutrient agar plate, (D) Inhibition
of mycelial growth of P. longiseta by B. subtilis BD0310, (E)
Micrograph of gram-stained cells of B. subtilis BD0310, (F)
Scanning electron micrograph of cells of B. subtilis BD0310, (G)
Lesion development on a tea leaf inoculated by each of 3 strains
of B. subtilis isolated from phylloplanes of tea plants, respectively.
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Fig. 2. Seasonal disease progress of disease incidences of gray
blight on tea plants during the growing season of 2004 at Boseong
Tea Experiment Station, Jeonnam Agriculture Research and
Extension Service, Boseong, Jeonnam.

Table 1. Cultural, morphological, and biochemical characteristics
of Bacillus isolate BD0310 compared with Bacillus subtilis

Isolate BD0310  Bacillus subtilis®
Cell diameter>1.0 pm - -

Characteristics

Spores round - -
Gram reaction + +
Form rod rod
Sporangium swollen - -

Parasporal crystals - -

Anaerobic growth - -
Voges-Proskauer test + +
Acid from :
D-Glucose + +
L-Arabinose + +
D-Mannitol + +
D-Xylose + +
Gas from glucose - -
Hydrolysts of starch + +
Utilization of citrate + +
Growth at pH 5.7 + +
Growth in NaCl
2% + +
5% + +
7% + +
Growth at
30°C + +
40°C + +
50°C + +
60°C - -

®Claus and Berkeley (1986).
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AACGCTGGBCGGCGTGCCTAATACATGCAAGTCBAGCGGACAGATGGGAGCTTGCTCCCTG 60
ATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACGTGGGATAACT 120
CCGGGAAACCGGGGCTAATACCGGATGNTTGTTTGAACCGCATGGTTCAGACATAAAAGG 180
TGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACG 240
GCTCACCAAGGCNACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA 300
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGT 360
CTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG 420
GGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCAC 480
GGCTAACTACGTGCCAGCAGCCGBCAGTAATACGTAGGTGGCAAGCGTTGTCCEGAATTAT 540
TGGGCGTAAAGGGCTCGCAGGCGGTTTCITAAGTCTGATGTGAAAGCCCCCGGCTCAACT 600
GGGGAGGGTCATTGGAAACTEGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGT 660
GTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAAGGCGACTCTCTGGT 720
CTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAG 780
TCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGS 840
TAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTG 800
ACGGGGGCCCGCACAAGCGGTEGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTT 960
ACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTICGGGGGCAGAGT 1020
GACAGGTGBTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA 1080
CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG 1140
GTGACAAACCGGAGGAAGGTGGGGBATGACGTCAAATCATCATGCCCCTTATGACCTGGGE 1200
TACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC 1260
CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCG 1320
CTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC 1380
CGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGC 1440
CGCTGAAGGTGBACAGAG 1458

Fig. 3. 16S rDNA sequences of an antagonistic bacterial strain
Bacillus subtilis BD0310 isolated from phylloplanes of tea plants.
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