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Abstract 
 
Pokkah boeng is a fungal disease that can cause serious yield losses in susceptible varieties. 
Pokkah boeng is caused by Fusarium, but there is some debate regarding the species 
involved. Previous research has revealed that some Fusarium species isolated from sugarcane 
could benefit the development of the stalk borer, Eldana saccharina, a serious pest of 
sugarcane in South Africa. The aim of this research was to isolate and identify the causal 
organism of pokkah boeng and to determine the effect of the isolates on the development of 
E. saccharina. Eight representative isolates were inoculated into pokkah boeng susceptible 
varieties N34 and N41. Typical pokkah boeng symptoms were evident after three weeks. 
Isolates inoculated into the pot trial and the isolates obtained from inoculated, symptomatic 
plants were identified as F. sacchari, F. proliferatum and F. andiyazi. The isolates were 
included in E. saccharina diet and olfactory choice assays. When compared to controls in the 
dietary inclusion assays, three isolates were considered to be antagonistic (two identified as F. 
andiyazi and one as F. proliferatum) to E. saccharina, with the mean mass of surviving larvae 
being significantly lower than the controls. In this study, no isolates resulted in significantly 
greater larval mass than the controls. Results from the olfactory choice assays suggested that 
all isolates were attractive to E. saccharina, with significantly more larvae feeding on 
inoculated maize kernels than the uninoculated controls. 
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Introduction 
 

Pokkah boeng is present in most sugarcane producing areas of the world and symptoms of the 
disease tend to develop during periods of rapid crop growth when rainfall is high (Martin et 
al., 1961). The result is a malformed or damaged top and stalk. Malformation or distortion of 
the young leaves is usually accompanied by a distinct wrinkling, twisting and shortening of 
the leaves. The most serious and advanced stage of pokkah boeng is top rot, where the 
growing point is killed and the entire top of the plant dies. Pokkah boeng is a fungal disease 
caused by Fusarium but there is some debate regarding the species involved. 
 
The African sugarcane stalk borer, Eldana saccharina Walker (Lepidoptera: Pyralidae) causes 
substantial yield losses in the South African sugar industry. The pest is most problematic 
during drought and plant stress situations (Downing et al., 2000). A number of different 
species of Fusarium have been isolated from sugarcane in South Africa (McFarlane and 
Rutherford, 2005, McFarlane et al., 2009). Some were associated with pokkah boeng 
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proliferatum were identified, with F. andiyazi being the predominant species. This species has 
previously only been recorded in sorghum and is closely related to F. verticillioides (Leslie 
and Summerell, 2006), a species commonly reported to be associated with pokkah boeng 
infections. 
 
The difference in the mass of surviving larvae raised on E. saccharina diet incorporating 
different Fusarium isolates was significant (Figure 2, P<0.01). Three isolates, F. andiyazi 
(two isolates) and F. proliferatum produced larvae that weighed significantly less than the two 
controls that were included in the assay and were considered to be antagonistic to E. 
saccharina. It is possible that these isolates produce insecticidal toxins that have a detrimental 
effect on the growth of E. saccharina. This is currently being investigated. One of these 
antagonistic isolates (F. andiyazi: isolate 6) produced typical pokkah boeng symptoms. 
Fusarium sacchari (isolate 8) was the most beneficial isolate, although the mean larval mass 
was not significantly different to the controls. This isolate produced striking pokkah boeng 
symptoms when inoculated into variety N41 (Figure 1b). 

 

 
 

Figure 2. Mean mass of surviving Eldana saccharina larvae in dietary inclusion assays. 
Restricted (or residual) maximum likelihood (REML) analysis bars represent Holm-Sidak (5%), 

P<0.01. Identities of isolates 1 to 8 obtained from sequencing are shown in the adjoining table. 
 
All isolates appeared to be attractive to E. saccharina in the olfactory choice assay, with more 
larvae feeding on the Fusarium inoculated maize kernels than the uninoculated controls 
(P<0.001). By being attractive to insects, the probability of the fungus being spread by the 
insect is likely to be increased. A screening programme for varietal resistance to Fusarium 
species has potential in reducing the incidence of pokkah boeng in the industry and could also 
result in lower levels of E. saccharina damage by excluding potentially beneficial Fusarium 
strains such as those identified in the previous study by McFarlane et al. (2009). Those 
isolates that are attractive but detrimental to E. saccharina development could be inoculated 
into trap crops to act as lures in the field. 

 
Conclusion 

 
Fusarium andiyazi and F. sacchari resulted in the development of typical pokkah boeng 
symptoms. The predominant species, F. andiyazi, has not been associated with pokkah boeng 
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symptoms previously and has not been reported in sugarcane. While all eight isolates selected 
for this study were attractive to E. saccharina in olfactory choice assays, three had a 
detrimental effect on larval development in dietary inclusion assays. Only one of these 
antagonistic isolates, F. andiyazi (isolate 6) produced pokkah boeng symptoms when 
inoculated into sugarcane. No isolate significantly improved larval development in this study 
but the most beneficial of the eight isolates, F. sacchari, resulted in pokkah boeng symptoms. 
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