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Abstract 

 

Chilo sacchariphagus (Lepidoptera: Crambidae) persists in Mozambique on the northern 

sugar estates, and therefore the risk exists that this stalk borer could spread to southern estates 

in Mozambique, and to South Africa, Zimbabwe and other sugarcane growing countries on 

the African continent. Monitoring continues under the umbrella of a regional bio-security 

initiative driven by the South African Sugarcane Research Institute (SASRI). In Zimbabwe 

during 2011/2012, damage in sugarcane grown on smallholder homesteads in the Rusitu 

River valley along the Mozambique border in the eastern highlands region were 7.7% and 

6.9% stalks bored (n=766 stalks from 41 smallholdings and n=2657 from 64 smallholdings, 

respectively). No C. sacchariphagus were recovered. C. partellus, C. orichalcociliellus and 

Sesamia calamistis were identified from a batch of larvae processed at SASRI using 

molecular taxonomic techniques. These borer species are not major pests of sugarcane in 

Zimbabwe. Routine stalk surveys and pheromone trapping operations conducted over the 

same period in strategic localities in South Africa and Swaziland show that this pest remains 

absent from these countries. Monitoring programmes demonstrate that C. sacchariphagus has 

not invaded the southern sugar estates in Mozambique.  
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Introduction 

 

Spotted stem borer Chilo sacchariphagus Bojer (Lepidoptera: Crambidae) has spread from 

south-east Asia and is a major pest of sugarcane in Mozambique (Way and Turner, 1999), 

where it is currently present on the northern sugar estates, but absent from the southern sugar 

estates. This situation is dynamic because the pest has the inherent ability to establish viable 

populations in new areas, and therefore represents a potential biosecurity risk in Mozambique 

and across its borders in neighbouring sugar producing countries (Way et al., 2012). 

 

For this reason, on-going surveys for its presence in strategic localities are critical. 

Monitoring consists of conducting stalk surveys for larvae and pupae and operating 

pheromone-baited traps to detect the presence of moths. Stalk surveys have been carried out 

recently in the Zimbabwe-Mozambique border region where sugarcane cultivation comprises 

garden plots. This region is in direct geographical line with the Mafambisse sugar estate in 

Mozambique where this pest is a major problem. It was determined that there are no C. 

sacchariphagus present in this region. 
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In South Africa, regular stalk surveys are carried out for Eldana saccharina (Pyralidae), and 

at the same time staff from the South African Sugarcane Research Institute (SASRI) monitor 

for the presence of any unknown stalk borer. In addition, over the same period a grid of 

pheromone-baited traps were operated along the South African-Mozambique border. To date, 

no C. sacchariphagus have been detected in the South African sugarcane industry. In this 

period the Swaziland sugarcane industry have conducted surveys and deployed traps in 

strategic regions to monitor for the possible presence of this pest. It has not been recorded in 

that country. In Mozambique, C. sacchariphagus persists as a major constraint to sugar 

production on Mafambisse and Senna sugar estates. However, through regular stalk surveys 

complemented with pheromone-baited traps, it has been determined that this pest remains 

absent on the southern Xinavane and Maragra sugar estates. 

 

During the recent survey programme in Zimbabwe, several other borer species were 

collected. These are not presently major pests of sugarcane in this region. However, pest 

status is dynamic and can change over time, therefore it is critical to catalogue these species 

because they represent potential future biosecurity risks for the region as a whole. The 

process of identifying these borer species has been facilitated through molecular taxonomic 

techniques. 

 

In summary, the authors report on the current distribution of C. sacchariphagus in this 

region; provide a method to identify larvae through molecular techniques; highlight the need 

to survey for other borer species in all crops surrounding sugarcane in this region because 

they may adapt in the future and become major pests; and maintain awareness levels about 

potential biosecurity threats in the sugar producing countries in southern Africa. 

 

Materials and Methods 
 

In 2011/12, surveys were conducted in sugarcane grown on smallholder homesteads in the 

Rusitu River valley along the Zimbabwe-Mozambique border in the eastern highlands of 

Zimbabwe (Figure 1). Survey sites were mapped using Garmin GPSMAP
R
 62. Figure 2 gives 

the locality of the 64 smallholdings surveyed for C. sacchariphagus. Sites were located along 

the Rusitu River bank (497 masl) and up to the summit of the Chimanimani mountain range 

(1035 masl). 

 
 

Figure 1. Rusitu River valley in the Chimanimani mountain range along the  

Zimbabwe-Mozambique border in the eastern Highlands of Zimbabwe. 
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Figure 2. Sixty-four sampled plots highlighting the distribution of sites (above) 

and sites relative to the Rusitu River (below). 

 

At each site, single sugarcane stalks were randomly selected from stools with approximately 

10 to 15 stalks. The stalks were split longitudinally to record whether they had been bored. 

Any larvae or pupae found were recovered for identification. Material, preserved in 95% 

alcohol, was dispatched to SASRI where it was identified using sophisticated molecular 

taxonomic techniques. For the latter, genomic DNA was extracted from the insect specimens 

using the DNeasy Blood and Tissue Kit (Qiagen) according to the manufacturer’s 
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instructions. The mitochondrial cytochrome oxidase subunit I gene (COI) was PCR amplified 

using the universal primers LCO (5'-ggtcaacaaatcataaagatattgg-3') and HCO (5'-

taaacttcagggtgaccaaaaaatca-3') (Folmer et al., 1994) at an annealing temperature of 55°C. 

PCR products were visualised and confirmed on a 1% agarose gel stained with ethidium 

bromide. The remaining PCR product was purified using QIAquickPCR Purification Kit 

(Qiagen) according to the manufacturer’s instructions. DNA sequences were generated by 

dye terminator cycle sequencing using the LCO primer. The BigDyeTM Terminator Cycle 

Sequencing Kit (Applied Biosystems, Inc.) was used and cycle sequencing performed in a 

GeneAmp
®
PCR System 9700 thermal cycler (Applied Biosystems, Inc.). Sequence analysis 

was performed using an ABI3730 Genetic Analyser (Applied Biosystems, Inc.). 

 

DNA sequences were analysed and manually edited for base call errors using the programme 

Geneious (Biomatters). The resulting nucleotide sequences were first submitted to BOLD 

(Barcoding of Life Database) for comparative analysis against the BOLD species level 

barcode database (Ratnasingham and Hebert, 2007). If no matches were found on BOLD, the 

sequences were submitted to BLAST (Basic Local Alignment Search Tool) program 

(Altschul et al., 1990) for comparative analysis against the NCBI database, making use of the 

‘megablast’ algorithm to determine the closest matched sequence. 

 

Over the same period, pheromone-baited traps were operated along the South African-

Mozambique and Swaziland-Mozambique borders to monitor for the possible presence of 

this pest. Extensive stalks surveys were conducted for E. saccharina throughout the South 

African sugarcane industry, during which staff were also asked to report the possible 

presence of C. sacchariphagus. On-going surveying and trapping operations were carried out 

for C. sacchariphagus on the southern sugar estates in Mozambique. 

 

Results and Discussion 

 

No C. sacchariphagus larvae or pupae were recovered during the survey programmes in 

Zimbabwe, South Africa and Swaziland. The pest was not recorded on the southern sugar 

estates in Mozambique.  

 

The natural invasion of this pest into Zimbabwe is unlikely to occur naturally because the 

Nyangani and Chimanimani mountain ranges on the Zimbabwe-Mozambique border are 

physical barriers; the climate is not conducive to the survival of this insect due to frost on 

occassions (Agritex Chimanimani, pers. comm.
1
) and temperatures are below the 10°C 

development threshold for this species (Bezuidenhout et al., 2008). In addition, the insect is 

monophagous, i.e. host-specific to sugarcane, and there are large distances between the 

infested and uninfested sugar estates in Mozambiquewhich restricts its natural range 

expansion in that country. However, this pest could still be inadvertently spread within and 

out of Mozambique in infested cane stalks transported across the border, and therefore these 

stalk survey and pheromone trapping programmes for C. sacchariphagus are vital. 

 

During the survey programme in Zimbabwe some damaged stalks were found. The level of 

damage ranged from 7.7% in 2011 and 6.9% stalks bored in 2012. The damage was caused 

by the lepidopterans C. partellus (Pyralidae), C. orichalcociliellus (Crambidae) and Sesamia 

calamistis (Noctuidae). These species currently pose minimal risk to sugarcane cultivation in 

                                                 
1
Ministry of Lands, Agriculture and Rural Resettlement. Department of Agricultural, Technical and Extension 

Services (AGRITEX), P.O. Box 28, Chimanimani (Telephone: +263- 26- 2518). 
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this region since (i) sugarcane is a secondary host for C. partellus (Way and Kfir, 1997), (ii) 

Chilo orichalcocoliellus is not a major sugarcane pest in this region, and (iii) Sesamia 

calamistis is a minor pest under biological control. These species, it was hypothesised, 

invaded sugarcane from nearby maize plots, which are grown in the valley as a staple grain. 

Mixed cropping systems practised extensively in this area include legumes (sugarbeans, 

groundnuts), sweet potatoes, cocoyam (Colocasia esculentus), cassava, banana, avocado and 

citrus. It is valuable and important to record all borers present in these types of mixed 

cropping systems because they pose potential threats to sugarcane production should they 

switch host plants and become established on sugarcane. 

 

It is worthwhile to mention that the relatively recent development of sophisticated molecular 

techniques that are more accessible to research institutes such as SASRI have made it 

possible to identify with complete accuracy all specimens recovered during these 

programmes. This development has strengthened the capacity to carry out the task of 

cataloguing insects that could become biosecurity risks in the southern African region. On-

going surveillance conducted by the Zimbabwe, South African, Swaziland and Mozambique 

sugar industries plays a vital role in detection of invasive pest, disease and weed species. 
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