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ABSTRACT

Survey, collection and isolation of the entomopathogenic fungus; Metarhizium spp. from
soil and insect host of 17 provinces in the northeast were carried out. Entomopathogenic fungi
were isolated by baiting technique using yellow mealworm larvae, Tenebrio molitor, as bait.
There were 82 isolates of Metarhizium spp. found from 13 provinces; Khon Kaen 7 isolates,
Chaiyaphum 4 isolates, Nakhon Ratchasima 15 isolates, Buri Ram 6 isolates, Maha Sarakham 1
isolate, Yasothon 2 isolates, Roi Et 9 isolates, Loei 9 isolates, Si Sa Ket 5 isolates, Surin 9
isolates, Nongkhai 4 isolates, Ubon Ratchathani 8 isolates and Amnat Charoen 3 isolates. There
were 3 isolates found from Roi Et province, which infecting insect (black beetle;
Heteronychus spp.). These isolates were isolated from infected beetle. Including with these
isolates, there were 85 isolates in total for this study. By using conidia size as a criterion,
Metarhizium spp. were divided into three groups; small conidia group (43 isolates), medium
conidia group (29 isolates) and large conidia group (13 isolates).

All isolates of Metarhizium spp. were evaluated qualitatively on the extracellular enzyme
production using solid media. The activity of three enzymes were expressed as the ratio of colony
diameter per halo diameter. Extracellular protease, chitinase and lipase activities varied between
0.267-1.000 (no detectable halo), 0.427-1.000 and 0.586-0.932, respectively. The isolate IPKKU
239 had the highest proteolytic activity but 15 isolates had no detectable protease. For chitinolytic
activity, isolate [PKKU 241 had the highest activity only 6 isolates could not be detected.
However, all isolates of these fungi produced lipase, the highest and the lowest activity were
gaincd from isolates IPKKU 224 and IPKKU 165, respectively. Studies on mass production of 18

representative isolates were undertaken, each isolate was selected for growth evaluation based on



conidia size, extracellular enzyme production and geographical origins on synthetic media,
fungus agar (FA), Sabouraud dextrose agar with yeast extract (SDAY), Sabouraud dextrose agar
(SDA), yeast malt extract (YM) and potato dextrose agar (PDA) at 14 days. Showed the diameter
of colony were 49.92, 49.34, 47.20, 45.19 and 45.04 millimeter, respectively. The isolate IPKKU
207, IPKKU 189 and IPKKU 180, the mycelia grew very well on all media tested, the diameters
of colony were 54.37, 53.64 and 53.37 millimeter, respectively. Mass production of conidia on
sterilized sorghum grains showed the sporulation after 15 days of inoculation varied between
4.20x10" and 5.37x10° conidia per gram. Bioassay infection ability on yellow mealworm larvae,
was also undertaken by immersion the mealworm in a Metarhizium conidia suspension at a
concentration of 1x10° conidia per milliliter under laboratory conditions. Larvae cumulative
mortality rates ranged from 36.67 up to 100 percentage which were significantly different
(P=0.05), compared with the control treatment.

Identification of 18 representative isolates of Metarhizium spp., based on analysis of
ITS1-5.8S-ITS2 rDNA sequence data was performed using primers TW81 and AB28. The PCR
amplification of these regions yielded a unique fragment of approximately 600 base pairs for cach
isolates. Comparison the sequence (ITS1-5.8S-ITS2 rDNA regions) of each isolates with
GenBank database revealed that Metarhizium spp. (based on morphological identification) were
mostly similar to Metarhizium anisopliae with 88 to 99 percentage identity. From these results,
the isolate Metarhizium sp. IPKKU 247 of this study was identified as M. anisopliae var.
anisopliae. To the recent knowledge, this is the first report in Thailand on the occurence of
M. anisopliae var. anisopliae on black beetle, Heteronychus sp., an insect pest of rice. The ITS1-
5.8S-ITS2 rDNA sequence data of 24 unique sequences were analyzed by Neighbor-joining
method. The data support the majority of the Metarhizium group. Three species were recognized;
M. anisopliae, M. flavoviride and M. album. The M. anisopliae and M. flavoviride | M. album
represent two separate lines within Metarhizium. Two correspond with M. anisopliae var.
anisopliae and M. anisopliae var. majus. The results of this study suggests that the molecular

technique allows rapid and precise identification of Metarhizium.



