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Abstract 

 

White grubs can cause severe damage and loss to sugarcane in the Southern African 

Development Community (SADC) region. Control measures rely on the use of chemicals. In 

endeavours to find environmentally safer control measures, a project was initiated on research 

and development of biopesticides in this region. The main objectives of the project are the 

detection, identification and isolation of entomopathogens from scarab larvae and adult beetles. 

Soil samples were collected from diverse habitats in the different agroclimatic zones of 

Mauritius and baited mainly with either Galleria mellonella or Chilo sacchariphagus larvae for 

pathogen-trapping. Additionally, field-collected white grubs and beetles from soil surveys and 

light traps were screened for the presence of pathogens. Twelve consignments from Mauritius 

containing 195 cadavers were shipped to the ARC-Small Grain Institute, South Africa, for 

pathogen isolation and identification. These samples yielded 38 isolates of Metarhizium 

anisopliae and one of Beauveria bassiana. A total of 71 bacterial isolates were also isolated and 

cryopreserved. At TPC Ltd in Tanzania, project work comprised breeding of G. mellonella, soil 

samplings and white grub collecting. Beetles were obtained from light traps maintained on the 

estate. Ten consignments containing 453 infected insects were shipped to ARC-SGI. These 

samples yielded 32 isolates of M. anisopliae and 10 of B. bassiana, with 21 cadavers found 

infected with Ophiocordyceps sp. and one infected with Steinernema sp. A total 163 bacterial 

isolates were also isolated and cryopreserved. 
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Introduction 

 

White grubs (Coleoptera: Scarabaeidae) can cause severe damage and loss to sugarcane in the 

Southern African Development Community (SADC) region (Carnegie, 1988; McArthur and 

Leslie, 2004). In Mauritius, about 100 ha of sugarcane are damaged annually, requiring the 
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application of insecticides and also the replanting of infested fields (MSIRI, 2008, 2009). 

Chemical insecticides have proved to be ineffective and non-viable due to various factors mainly 

white grub resistance (Cackett, 1992) and environmental side effects. Additionally, the high 

costs incurred in terms of the sourcing, buying and application of insecticides, coupled with the 

costs of replanting damaged fields are of concern. 

 

Biopesticides have been identified as good alternatives and have been successfully used in 

countries such as Reunion and Australia for the management of white grubs in sugarcane 

(Vercambre et al., 2006; Samson et al., 2005). A project to identify and develop less costly and 

environmentally friendly bio-insecticides to control sugarcane white grubs has been approved for 

funding by the European Union - African, Caribbean and Pacific Initiative (ACP Sugar Research 

Programme Grant No. RPR 009/07 EDF IX)). Apart from Mauritius, the other targeted countries 

include South Africa, Malawi, Mozambique, Madagascar, Swaziland, Zimbabwe and Tanzania. 

At TPC Ltd sugar estate in Tanzania, the annual yield losses on the infested area (approximately 

1000-1500 ha) are estimated at 25-50% (personal communication
1
); the most important species 

being Cochliotis melolonthoides Gerst. (Coleoptera: Melolonthidae), but numerous others are 

also present (Vercambre and Marion, 2010). The white grub problem at TPC Ltd is further 

exacerbated by low rainfall periods, poor quality irrigation water and soil sodicity, all factors 

which reduce soil health and are thus favourable for the development and survival of these pests 

(Vercambre and Marion, 2010). 

 

To this end, in both Mauritius and TPC Ltd implementation of the EU bio-pesticide project is 

initially aimed at the detection, isolation and identification of entomopathogens, mainly from 

scarab larvae and beetles. The first phase findings of the ongoing project initiated at MSIRI and 

TPC Ltd are presented in this paper. 

 

Materials and Methods 

 

MSIRI, Mauritius 

 

Larval surveys and light trappings 

Sugarcane fields of varying age and under different commercial varieties in the different 

agroclimatic zones of the island were surveyed. Fields with a history of white grub infestation 

were initially targeted. Infested fields were surveyed at 10 random points and at each sampling 

point within a field, a pit 50 cm x 50 cm and 30 cm deep was dug as close as possible to the 

sugarcane stool. All the larvae were collected in aerated plastic boxes containing soil and 

brought to the laboratory, where most of them were placed individually without food in smaller 

plastic boxes containing moist tissue paper. The remaining larvae were left in the large 

containers with cut sugarcane stems as food. Observations were made regularly for the presence 

of any pathogens. 

 

Light trappings were also conducted for collection of adults, using light traps which consisted of 

vertical white boards 150 cm square with one standard tungsten bulb (150-200 W) fixed in front 
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and one at the back. The beetles were screened in the laboratory for the presence of pathogens 

(fungi, bacteria and nematodes) using the same procedure as for the larvae. The infected insects 

were subsequently prepared, packed and dispatched, to the Agricultural Research Council-Small 

Grain Institute (ARC-SGI) in Bethlehem, South Africa, for the isolation and identification of the 

pathogens. Cultures of the isolated pathogens were sent to ARC-Plant Protection Research 

Institute (PPRI) for further characterisation. 

 

Baiting soil samples 

Entomopathogens resident in the soils may be extracted using the insect trap method or soil 

baiting technique. A breeding colony of Galleria mellonella (Lepidoptera: Pyralidae) was 

established on artificial diets and the mature larvae were used for baiting the soil samples 

(Hatting, 2010). The latter were collected in sugarcane fields of varying ages (plant cane, old and 

young ratoons) and in diverse habitats including non-sugarcane lands and wild vegetation in the 

different agroclimatic zones as per protocol developed by ARC-SGI. 

 

To cater for any shortage of G. mellonella larvae, field-collected Chilo sacchariphagus Bojer 

(Lepidoptera: Crambidae), Tetramoera schistaceana Snellen (Lepidoptera: Eucosmidae) and 

Achroia grisella Fabricius (Lepidoptera: Pyralidae) larvae were tested. All the infected larvae 

were dispatched to ARC-SGI. 

 

Databases were created and updated for all the project activities and consignments dispatched 

from the laboratory at MSIRI. Every single specimen was assigned a different accession number 

with all the related details. 

 

TPC Ltd, Tanzania 

 

Larval surveys and light trappings 

Larval surveys were conducted as described above for MSIRI. Multi-chamber trays were used in 

which the white grubs were placed individually with some soil for transport to the laboratory for 

processing. 

 

The light trap consisted of a metal drum (40-50 cm high, 57 cm wide) fixed on a stand about 

1.75 m high with a mercury bulb (160 W) and a funnel for the collection of the beetles. The 

beetles were collected daily from the permanent light traps on the estate and brought to the 

laboratory for identification and screening for the presence of pathogens. 

 

Baiting of soil samples 

A similar procedure as described above was adopted at TPC Ltd. Apart from larvae of G. 

mellonella, Eldana saccharina Walker (Lepidoptera: Pyralidae) larvae were also used for  

baiting the soil samples. 

 

Databases for all activities were created and updated, with each specimen being assigned a 

different accession number with all related details. The infected insects from all the above-

mentioned activities were dispatched to ARC-SGI for the isolation and identification of the 

pathogens. Further characterisation was done at ARC-Plant Protection Research Institute (PPRI) 

in Pretoria. 
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Results 

MSIRI, Mauritius 

 

Larval surveys and light trappings 

Forty-six field surveys were conducted in 19 localities, whereby 3583 larvae were collected. The 

highest number of immature stages, comprised mainly of Heteronychus licas Klug (Coleoptera: 

Dynastidae) larvae, were collected in severely infested plant cane fields at Ferney, Mount and 

Trianon. The light trappings yielded a total of 536 scarab beetles. Ninety-one infected white 

grubs (beetles and larvae) consisting of 74 H. licas (including one beetle), 15 Phyllophaga smithi 

Arrow (Coleoptera: Melolonthidae) (including one beetle), one beetle of Alissonotum piceum 

Fabricius (Coleoptera: Dynastidae) and one unidentified scarab larva were dispatched to the 

ARC-SGI. Samples of third larval stages (L3) of P. smithi and H. licas larvae collected at 

Gentilly and Ferney/Trianon respectively showed black patches on their bodies. Data from ARC-

SGI revealed that these were most probably due to the development of scar tissue in areas where 

the host tried to encapsulate or prevent the fungus from entering the cuticle. 

Mortality of H. licas beetles and larvae revealed the presence of nematodes in the MSIRI 

laboratory. 

 

Soil samplings 

The borer larvae of C. sacchariphagus and T. schistaceana were found to be suitable hosts for 

trapping of pathogens from the soil samples. An overall mortality of 72.2% of the larvae was 

recorded from the 357 soil samples which were collected from 25 localities mainly in the humid 

zone of Mauritius (rainfall of 1500-2500 mm per annum). 

 

These soil samples yielded 24 isolates of Metarhizium anisopliae (Metch.) Sorokin (Moniliales: 

Moniliaceae) and one of Beauveria bassiana (Bals.-Criv.) Vuill. (Hypocreales: Cordycipitaceae). 

Bacteria were also isolated at ARC-SGI and these were forwarded to ARC-PPRI for further 

characterisation. 

 

All infected insects from the abovementioned activities were sent to ARC-SGI in 12 

consignments comprising a total of 195 infected insects.  These samples yielded 38 isolates of  

M. anisopliae and one of B. bassiana. A total of 71 bacterial isolates were also isolated and 

cryopreserved. 

 

TPC Ltd, Tanzania 

 

Larval surveys and light trappings 

Infected scarab insects from the field surveys comprised 301 second (L2) and third (L3) larval 

stages and pupae and two adults of C. melolonthoides. All the infected larvae/pupae were those 

of C. melolonthoides, from which M. anisopliae, B. bassiana, Ophiocordyceps sp. (Hypocreales: 

Clavicipitaceae), Clonostachys rosea f. catenulata (Gilman and Abbott) Schroers (Hypocreales: 

Bionectriaceae), Steinernema sp. (Rhabditida: Steinernematidae) and bacteria were isolated. 

 

From the light trappings, a total of 98 infected beetles comprising 87 Schizonycha sp. 

(Coleoptera: Melolonthidae), two C. melolonthoides and nine Anomala sp. (Coleoptera: 

Rutelidae) were dispatched to ARC-SGI. Bacteria were the only pathogens detected. 
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Soil samplings 

Larvae of E. saccharina were found to be suitable hosts for trapping of pathogens from soil 

samples. Out of the 52 infected larvae obtained from the soil samples, six isolates of M. 

anisopliae and seven bacterial isolates were detected. 

 

A total of 453 infected insects detected from the various activities were forwarded to ARC-SGI 

in ten consignments. All these samples yielded 32 isolates of M. anisopliae and 10 of B. 

bassiana and 163 bacterial isolates. 

 

Conclusions 

 

Preliminary findings showed that an array of entomopathogenic fungi and bacteria were present 

in the soils at sites in Mauritius and TPC Ltd, infecting scarab insects under natural conditions. 

Soil baiting with G. mellonella was a good technique for the isolation of further 

entomopathogens from the soil samples. The alternate soil trapping insects, the sugar-cane borers 

C. sacchariphagus and T. schistaceana in Mauritius and E. saccharina in Tanzania were found 

to be suitable hosts for trapping pathogens from the soil samples. Bacteria were the most 

prevalent pathogens on the scarab insects, while Metarhizium anisopliae was the most prominent 

fungal pathogen in both countries. Other fungal pathogens detected in Tanzania were 

Ophiocordyceps sp., C. rosea f. catenulata and B.  bassiana; the latter being recorded also from 

one soil sample in Mauritius. However, the level of infection by fungal pathogens in both the soil 

samples and from the scarab insects in both countries was quite low. Nematodes were also 

recorded on H. licas and on C. melolonthoides in Mauritius and Tanzania, respectively. The 

virulence of these entomopathogens will be determined in laboratory bioassays and the most 

promising will then be mass produced for field trials. 
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