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The greenhouse whitefly, Trialeurodes vaporariorum, is an economically important pest for greenhouse crops
because they cause direct damage by feeding on plant nutrients and indirect damage as transmits many virus vectors.
It has recently become a serious problem because of the continuous use of insecticide resulting in resistance among
greenhouse whitefly population. To overcome these problems, in this study, the biological characteristics and
virulence of an entomopathogenic fungus isolated from the cadaver of nymph greenhouse whitefly were
investigated. Isolated fungus was identified as Isaria fiimosorosea by morphological examinations and genetic
identification using sequences of the ITS, B-tubulin, and EF1-a regions. This fungus was named as L fiimosorosea
SDTv and tested for the virulence against nymphs 7. vaporariorum and the cold activity, the thermotolerance and the
stability of UV-B imadiation on conidia. Mortality rate of greenhouse whitefly showed from 84 to 100% and the
virulence increased with increasing conidial concentrations, 1x10° to 10° conidia/ml. Conidia were stable at 35C,
0.1 J/em’ of UV irradiation and germinated after 8 days at 4°C. Additionally, the activities of chitinases and proteases
produced by L fitmosorosea SDTv were varied according to the medium. In conclusion, L fitmosorosea SDTv which
showed high mortality rate against greenhouse whitefly will be used effectively in the integrated pest management
programs against the greenhouse whitefly.
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Fig. 1. Morphological examination of isolated fungus from cadaver of greenhouse whitefly. Fungus was inoculated on the center of PDA media
and cultured at 25°C for 5 days (A), 10 days (B), and 15 days (C). The growth of white with flocculent mycelium was observed at 5 days after
inoculation and the gray conidiation was partially observed in center of mycelium at 10 days after inoculation. The gray conidiation was almost
observed whole of mycelium at 15 days after inoculation. Long and diffuse chains of conidia were observed under phase contrast microscope

(400x) (D). Scale bars (A-C) 5 cm and (D) 10 um.
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Fig. 2. Agarose gel electrophoresis of ITS, EF1-a, and B-tubulin region
specific PCR products from isolated fungus. Each of ITS, EFl-a,
and B-tubulin region showed about 600 bp, 500 bp, and 1 kb,
respectively. Lanes: M, 100 bp ladder; 1, ITS; 2, EF1-q; 3, B-tubulin.
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Fig. 3. Virulence of /. fumosorosea SDTv against greenhouse whitefly. Accumulated mortality rates of greenhouse whitefly were from 84 to
100% and they were increased according to the conidial concentrations, 1x10° to 10° conidia/ml of I. fumosorosea SDTv (A). The gray
conidiation was observed on cadaver infected with 7. fumosorosea SDTv at 7 days after inoculation (B). Scale bar, 0.5 mm.
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Fig. 4. Thermotolerance (A), UV-B stability (B) and cold activity (C) of 1. fumosorosea SDTv. Germination rate of . fumosorosea SDTv was
determined after exposure of conidia to 35, 40, and 45°C for 1 h (A) and UV-B dose of 0.1, 0.2, 0.3, and 0.4 Jem? (B). The thermotolerance on
conidia at 35°C was more than 90% germination and the stability of UV-B irradiation on conidia at 0.1 J/em® ultraviolet was more than 80%
germination. The cold activity was determined by the accumulated germination of 1. fumosorosea SDTv at 4°C for 14 days (C). It showed about
80% germination at 14 days after treatment. Vertical bars correspond to standard error.
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Fig. 5. Production of extracellular enzymes by I. fumosorosea SDTv. Specific activity of chitinase (A) and protease (B) were determined after
culture for 1, 2, 3, and 4 days in various media (MM, MM+1% colloidal chitin, MM+1% skim milk, PDB and SDYB). Chitinase and protease
activities were highest in the MM+1% skim milk media and in the PDB media, respectively. Vertical bars correspond to standard error.
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