nﬂswﬁmﬁaﬁmﬁtﬁasﬂLﬁmmm‘l‘uﬁﬂul,mné'mfmu,azmsﬂ‘szqnﬁ‘ﬂ%'lun'ﬁﬁﬁ'ﬂ
A29u5A (Oryctes rhinoceros L.)
Production of Metarhizium anisopliae as Pellet Bio-product and their
Application to Control Oryctes rhinoceros L.
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ABSTRACT

Rhinoceros beetle (Oryctes rhinoceros (L)) is an important insect pest of coconut
and palm plants. The implementation of Metarhizium anisopliae stain DOA-M5 as biological
control agents was used to control Rhinoceros beetle. The research was conducted during
January 2015 - December 2017. The objective was to obtain the suitable mass production
technology and effectiveness to control the Rhinoceros beetle in the field which focused on
practical and inexpensive including unharmed to farmers. Four pellet formulations of
Metarhizium anisopliae stain DOA-M5 were produced. Results showed that the formulation
which consisted of pumice, fresh fungal culture, palm oil and distilled water was the most
suitable for pellet bio-pesticide according to short time (38 days) consuming during the
process and low cost production (38.82 baht/kg). The efficiency test in semi-greenhouse
was 200 gm per cement articial breeding site 0.24 cubic meters. The 27 field trial
applications were conducted in coconut plantation in Nakhon Pathom and Samut
Songkhram Provinces. The average numbers of larvae in each trap were not statistically
different at 48.12 in biopesticide product and 35.43 in fresh culture inoculum. Furthermore,
the percentage of larvae infection with Metarhizium fungus in traps were not different in

statistic at 87.07% and 77.67% respectively.

Key words: Metarhizium anisopliae, mass production, biopesticide, pumice, trap
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Table 1 Composition and Quality of pellet formulation of Metarhizium anisopliae bio-pesticide

and cost of carrier

Time of Cost of
. . Pellet . pellet Contamin carrier
Formulation Composition Solubility .
form soluble ation (Baht per
(min) kg.)
1 Pumice + dried Pellet Soluble 10 non 10
conidial powder + forming
oil palm + distill water
2 Talcum + dried Pellet Soluble 5 non 125
conidial powder + forming
oil palm + distill water
3 Mixture 1/ + dried Pellet Soluble 3 bacteria 35.68
conidial powder + forming
oil palm + distill water
4 Pumice + fresh Pellet soluble 5 non 10
conidial culture + oil  forming and the
palm + distill water best of
absorption

1/ . . .
Remark: * mixture = coconut oil: Talcum: rice bran = 1: 1: 2
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Table 2 Comparison the steps and time of processing the different pellet formulations of

Metarhizium anisopliae strain DOA-M5 in laboratory

Processing

steps

Pellet formulation

dried conidial

powder

dried conidial

pelletize

fresh fungal culture

pelletize

.The process of

stock culture

Growing fungi on PDA
7 days

Growing fungi on PDA 7
days

Growing fungi on PDA
7 days

2. Mass production Mass production in liquid Mass production in liquid Mass production in
on liquid media media (PDB) 4 days media (PDB) 4 days liquid media (PDB)
4 days
3. Mass production Mass production Mass production on Mass production on
on crushed maize oncrushed maize crushed maize for 30 crushed maize for
for 30 days days 20 days
4.The reduced of Dried at 40 +3°C 1 day Driedat40+3 C1day -
moisture and dried
Reduced the moisture in  Reduced the moisture in
Desicator for 3 days Desicator for 3 days
5. Formulation Harvesting fungal conidia  Harvesting fungal conidia Mixed with carrier and
process by mechanical classication by mechanical classication formulated

using sieves on a vibratory
shaker for 1 day

Pack up the product by
using aluminum foil in

vacuum system (7 £ 2°C )

using sieves on a vibratory
shaker for 1 day
Mixed with carrier and

formulated

Dried at 40 = 3°C 1 day

Dried at 40 £ 3°C 1 day

Reduced the moisture in

Desiccator for 6 days

Reduced the moisture in Pack up the product by
Desiccator 3 days using aluminum foil in

vacuum system (7 £ 2°C )

Pack up the product by
using aluminum foil in

vacuum system (7 = 2°C )

Time of processing 46 days 51 days 38 days
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Table 3 The processing time and product cost of two Metarhizium anisopliae bio-pesticide

formulations

Time of Number of BCA Cost of BCA
Type of pellet . .
processing production (kg) (Bath / kg)
dried fungal 51 3.60 84.72
conidial culture
fresh fungal conidia culture 38 5.1 38.82
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Table 4 The efficacy of pellet formulation of Metarhizium anisopliae bio-pesticide on

Oryctes rhinocerosle larvae in laboratory condition

Number of No. of larvae % Infected No. of larvae % Infected
Treatment Infected with larvae with Infected with  larvae with
tested larvae . .. . .
Metarhizium Metarhizium bacteria bacteria

Formulation 1 40 40 100 0 0
Formulation 2 40 39 97.5 1 25
Formulation 3 40 38 95 2 5
Formulation 4 40 39 97.5 1 25
Fresh fungal culture 40 20 50 20 50
No fungal application 40 0 0 2 5
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Table 5 The efficacy test of bio- control agent pellet (formula 4) at different doses on

Coconut Rhinoceros Beetle larvae in semi-green house

Treatment number Trail 1 Trail 2
of tested
larvae
fungal infected bacteria fungal infected bacteria
larvae (%)* infected larvae (%) infected

larvae (%) larvae (%)
Bio-pesticide 200 g 60 96.55 3.45 89.29 10.71
Bio-pesticide 400 g 60 97.96 2.04 95.35 4,65
Fresh fungal culture 60 62.75 37.25 55.26 4474
400 g

* fungal infected larvae (%) = number of tested larvae —number of fungal infected larvae X100
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Table 6 Average number of the Coconut rhinoceros beetle larvae and percentages of

Metarhizium anisopliae infection in articial breeding sites

Data fresh fungal fresh fungal t-test
conidial pellet culture
Average* of larvae number 48.12 3543 0.68 ns
in articial breeding sites
percentage of infected larvae 87.07 77.67 0.78

*Average of 9 experiment points

Figure 2 (A) Brown spot on larvae caused by early infection of Metarhizium anisopliae strain

DOA — M5. and (B) completed infection larvae in articial breeding site at 3-4 weeks after

inoculation
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