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Efficiency of Metarhizium anisopliae to Control Rhinoceros Beetle

in Coconut and Qil Palm under Upper South Environmental Conditions
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ABSTRACT

Rhinoceros beetle (Oryctes rhinoceros L.) and Red weevil (Rhynchophorus ferrugineus
Olivier) aremajor serious insect pests of coconut and oil palm. The beetle Infest by boring young
shoots and leaves. Then red weevil infests continuity in a way complementary. As a result, coconut
and oil palm die and has a tendency to be outbreak.

Office of Agricultural Research and Development Region 7 has used a M. anisopliae strain
of Department of Agriculture (DOA) which has been developed by the Plant Protection Research and
Development Office as a bio control agent. Further develop research is to deploy solution to the
outbreak of rhinoceros beetle and red weevil of coconut and oil palm plantations in the upper South.
The project has been undertaken in201 1to study the type of material used to make the trap of the beetle
egg laying. The materials consist of 4 types ie. manure, compost, oil palm empty fruit bunch and
coconut husk. The experiment has been done in the farmer coconut plantation in PrachuapKhiri Khan.
The result found that beetles prefer to lay eggs in the manure. And also found that a M. anisopliae
strain of DOA can destroy the worm of beetles up to 100 percent in the last 15 - 60 days after the
application of M. anisopliae.

Then in the year 2012,study the optimum rate of M. anisopliae to apply for infection of
worms in the trap under natural conditions in coconut plantation at Koh Samui, Surat Thani. The
investigation found that treating M. anisopliae rate of 200, 400 and 600 grams per cubic meter in

the trap size 2x2x0.5 meters (2 cubic meters) can destroy Rhinoceros beetle worm 100 percent
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within a period of 120 days after infection. In the year 2013, the project continues to expand the
area in which an outbreak of beetles and weevil severely under natural conditions in Koh Samui
Surat Thani total of 1,000 rai. The work has been done by making the trap of the beetle egg layingof
52 trapsspread across an area where there were outbreaks. The results found that150 days after
treating M. anisopliaecan destroy worm beetles with 100 percent of the 38 traps another 14 traps the
worm beetles infected ranged from 82.14 to 98.88 percent. From the damage survey of beetles, the
result showed that the comparison between October 2012 (before the project) and September 2013
found that the damage from beetles have destroyed severity decreased by about 50 percent.
Because of the use of M. anisopliaecan control a population of beetles.

The M. anisopliae strain of the DOA can control the outbreak of the rhinoceros beetle in
coconut trees efficiently, and a method of protection is environmentally friendly.
Key words: Rhinoceros beetle, Red weevil, Metarhizium anisopliae, Bio control agent, Coconut,
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Figurel. Worms of the rhinoceros beetle found in the trap of the beetle egg lying after put the trap

30-45 days
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Figure2. Infection and death of the worm beetles detected in the trap after putting M. anisopliae 15-45 days
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Table 1. Average number of worms per the trap at various times after putting the trap

Average number of worms per the trap (number)

Type of trap
After 30 days After 45 days After 60 days After 75 days
Cow manure 54.2 61.2 61.2 61.2
Empty Oil Palm Bunch 6 18.8 23.6 26.6
Coconut husk 0 0 0 0
Compost 0 0 0 0
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Table 2. The average number of death worms of the rhinoceros beetle after applying M. anisopliae

Number of the worms

Type of trap Before Day after applying M. anisopliae (days)
applying 15 30 45
Cow manure 39.8 24.2 (60.80%) 37.8(94.97%) 39.8 (100%)
Empty Oil Palm Bunch 26 19.8 (76.15%) 19.4 (74.61%) 26 (100%)
Coconut husk 0 - - -

Compost 0 - - -
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Table 3. Rainfall, Relative Humidity, Temperature and Moisture Content in the trap during

July — December 2012 at Koh Samui Surat Thani

Rainfall Moisture Content Relative Humidity =~ Temperature Mortality
Date/Month .
(mm.) (%) (%) (0 (%)

21 Jul.-20 Aug. 64.00 36.25 73.59 33.86 0.00
21 Aug.-20 Sep. 71.60 43.87 76.87 32.37 6.91
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Table 4. Total number of rhinoceros beetle worms and number of the worm has dead before

and after putting M. anisopliae

Time after Applying M. anisopliae (days)

Rate of M.
Before Apply
anisopliae 30 60 90 120
(g/m3) ] ] ) . i
Total Mortality Total Mortality Total Mortality Total Mortality Total Mortality

200 87 0 236 11 521 75 701 123 225 255
400 15 0 84 6 100 9 169 32 78 78
600 22 0 215 9 392 47 594 99 249 249

control 52 0 167 0 260 0 343 0 405 0




Figure 5. The rhinoceros beetle worms have been infected and dead in the trap
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Table 5. Percentage of dead rhinoceros beetle worms before and after putting M. anisopliae
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Table 6. Total number of rhinoceros beetle worms and number of the worm has dead before and

after putting M. anisopliae

Application of Rhinoceros BeetleWorms (Number)

M. anisopliae Total Live Dead
Before 3,674 3,674 0
After 1 month 3,711 3,677 34
After 2 month 3,712 3,466 246
After 3 month 3,890 58 3,832

Table 7. Percentage of dead and live rhinoceros beetle worms before and after putting M. anisopliae

Application of Percentage ofdead and live rhinoceros beetleworms (%)
M. anisopliae Live Dead
Before 100.00 0.00
After 1 month 99.08 0.92
After 2 month 93.37 6.63
After 3 month 1.49 98.51
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Figure 9. Position of the 52 traps in infection area at Kho Samui, Surat Thani
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Figure 10. Map of the coconut plantation damaged by rhinoceros beetle in Koh Samui during

October 2011, February, Juneand October 2012
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