
DOSSIER ON RAMU STUNT AS A DISEASE OF SUGARCANE 

 

Disease & Cause Ramu stunt is caused by a virus. A specific reverse transcriptase - 

polymerase chain reaction (RT-PCR) diagnostic assay has been developed 

that consistently gives positive results with Ramu stunt-infected plant 

material. Previous reports of a phytoplasma associated with Ramu stunt are 

incorrect. 

Insect vector Ramu stunt is transmitted by the island sugarcane planthopper Eumetopina 

flavipes (Hemiptera: Delphacidae). The potential for other species to 

transmit the disease has not been studied. E. flavipes is a pest of sugarcane 

and is widespread in Papua New Guinea (PNG) and Indonesia where it uses 

sugarcane and other Saccharum species as hosts.  E. flavipes is also present 

on many of the Torres Strait islands, and a small population survives on the 

Australian mainland at Bamaga and New Mapoon. However, the Australian 

populations do not seem to harbour the disease. For more details on the 

biology, ecology and management of this pest species refer to the 

Eumetopina flavipes Dossier. 

Host range Symptoms of Ramu stunt have only been seen in species of Saccharum, 

particularly Saccharum hybrids (commercial varieties), Saccharum 

officinarum and Saccharum robustum. The cultivar Ragnar is highly 

susceptible. There has been no thorough investigation of other potential 

hosts so there remains a possibility of other host species.   

Distribution  The disease has only been confirmed on mainland PNG. The diagnostic 

assay has not yet been used to confirm if Ramu stunt occurs in neighbouring 

countries.  

Key Signs Key features of the disease are a stunting of individual shoots and whole 

stools. Leaf symptoms include chlorosis and short irregular pale to creamy 

green streaks or flecks resembling a mosaic-type symptom. With age, the 

streaks become yellowish-green and range in width from 2 to 5mm. Streaks 

can be continuous or of variable length and may be interspersed by healthy 

green tissue. There are no symptoms on the leaf sheath. Diseased stools 

have a trashy or grassy appearance. In susceptible varieties, stools are 

severely stunted and soon die, causing failed ratoon crops. Diagnosis from 

symptoms alone is difficult and the recently developed molecular assay 

should be used to confirm the diagnosis.      

Spread The disease is spread by the planthopper Eumetopina flavipes and by the 

planting of infected stalk material. Spread may be rapid if planthopper 

populations are high and highly susceptible crops are grown. 

Persistence of 

the Virus 

Little information has been obtained on the persistence of the virus in the 

planthopper or of survival outside of the host. Other plant viruses spread by 

planthoppers are spread in a persistent and propagative manner, with 

infective planthoppers remaining infective for life. 



Control Strategy The main commercial control used in PNG crops is the planting of resistant 

varieties and the destruction of infested crops. The selection of disease-free 

planting material is an important control measure. Excellent control of 

Ramu stunt has been achieved by cultivation of resistant varieties. 

Screening trials conducted at Ramu Agri-Industries Limited (RAIL), 

Gusap, PNG reveal that only 25% of Australian commercial varieties 

exhibit Ramu stunt symptoms. Many of the current Australian commercial 

varieties were screened for resistance in PNG in SRA Project BSS331. 

These data will be very important for an emergency response in the event 

of a disease incursion. There has been no attempt to control the disease by 

managing the planthopper vector.  

 

 

NATURE OF THE DISEASE  

Aetiology  

Ramu stunt is caused by a unique virus related to the genus Tenuivirus. The virus has not yet 

been fully characterised. The disease is systemic and in susceptible varieties leads to plant death. 

Ramu stunt is transmitted by the planthopper Eumetopina flavipes. 

 

IMPORTANT 

Ramu stunt disease is transmitted by a planthopper insect vector (Eumetopina flavipes). 

For information on this insect species consult the Eumetopina flavipes Dossier. 

 

Host Range  

Limited host range testing has been undertaken but known hosts include Saccharum hybrids 

(commercial sugarcane varieties) and Saccharum officinarum (‘noble’ or ‘chewing’ canes), both 

confirmed by diagnostic testing (Magarey et al. 2015). Saccharum robustum is believed to be a 

host based on symptoms, but this has not been confirmed by diagnostic testing (Magarey et al. 

2002). Reports of similar symptoms in grasses have also not yet been confirmed by the diagnostic 

assay. The Ramu stunt-like symptoms seen in Rottboellia cochinchinensis are caused by maize 

stripe virus, another tenuivirus (Magarey et al. 2015). It is possible that other hosts exist but 

insufficient testing has been undertaken.  

Distribution  

The disease is known only from mainland PNG (Magarey et al. 2002; Magarey et al. 2008). Within 

PNG, Ramu stunt-like symptoms have been widely observed but the diagnostic assay has only 

detected the virus on the RAIL Estate, in the Ramu Valley and in the Alotau region (Braithwaite 

et al. 2014). Although the vector is widespread in eastern parts of South East Asia, and in the 

Torres Strait region, the disease has not yet been seen in these locations (Magarey et al. 2008). 

Diagnosis  

Plant symptoms  



Primary plant symptoms include stunting and a trashy or grassy appearance of affected stools, and 

variable leaf symptoms that include chlorosis, irregular streaks and flecking (Egan 1986; Eastwood 

1990).  

Leaf symptoms vary with variety, showing a range of striping, flecks and chlorosis. The initial 

symptoms include a creamy to pale yellow-green striping on the leaves, associated with a 

slowdown in growth rate and a change in leaf colour. Young ratoon shoots or sideshoots in affected 

stools also show the striping and are much yellower in colour than normal leaves. Streaks can be 

continuous or interrupted and may have a ‘marbled’ appearance with apparently healthy leaf tissue 

interspersed. There are no symptoms on the leaf sheath. 

Infected stools show progressively more severe stunting, and eventually die. Root systems are also 

stunted and likewise die with disease progression. Ratoon failure is common in susceptible 

varieties (Eastwood 1990).  

 

Figure 1. Pale yellow-green striping on leaves of the variety Ragnar. 

 

 

Figure 2. Pale yellow-green striping on leaves of Saccharum officinarum. 

 



 

Figure 3. Ramu stunt-like symptoms seen on Saccharum robustum. 

 

 

Figure 4. Pale, grassy stunted shoots seen in variety Q85S-7102. 

 

 

Figure 5. Stunted stools of variety PN97-54. 

Diagnostic assay  



The viral causal agent of Ramu stunt can be detected by an RT-PCR test. Two primer combinations 

can be used. The initial primer set amplified a product with homology to tenuivirus RNA 

polymerase (Braithwaite et al. 2007). This test has been replaced with a more sensitive primer 

combination with homology to tenuivirus RNA4 (Braithwaite et al. 2012). An endogenous RNA 

test based on the plant gene Rubisco is used in conjunction to assess RNA quality. For leaves, the 

Qiagen RNA plant mini kit is used to prepare the template. For insects, a crude nucleic acid 

extraction is performed (eg Rapid Release prep). The RT-PCR products are visualised on agarose 

gels.  

Virus taxonomy and identification  

Recent research indicates that the disease is caused by a virus but further research is needed to 

characterise the pathogen (Braithwaite et al. 2007; Magarey et al. 2015). Previous research (Cronje 

et al. 1999; Suma and Jones 2000) attributed a phytoplasma as the causal agent, but no evidence 

of a phytoplasma has been found in any Ramu stunt-infected samples in other laboratories. There 

are three lines of evidence suggesting the presence of a virus:  

1. A 35kDa protein is consistently observed in viral extracts separated by polyacrylamide gel 

electrophoresis; 

2. Long, thin viral particles have been observed in viral extracts by electron microscopy;  

3. Nucleic acids with homology to tenuiviruses have been cloned from viral extracts allowing 

the development of a diagnostic RT-PCR test.  

The virus has been experimentally transmitted from diseased to healthy sugarcane via the insect 

vector in an insect cage setup (Magarey et al. 2015). Protein analyses, RT-PCR and genome 

sequencing were used to confirm that the transmission was successful. 

Varietal Resistance  

Varietal resistance screening has been carried out at Ramu Agri-Industries since the mid-1980s 

(Rauka et al. 2005; Kuniata et al. 2010). Trials have utilised a set of standard varieties of known 

field reaction. The results from this testing have shown that 75% of Australian-bred varieties 

possess a high level of resistance to the disease and only 25% exhibit symptoms of the disease in 

screening tests when exposed to high infection pressure. Data on current Australian commercial 

varieties were obtained in SRA Project BSS331 (see the Final Report). 

Epidemiology  

Infection  

The disease is spread by the planthopper, Eumetopina flavipes. Most of our knowledge on vector 

transmission is based on early work undertaken at RAIL in the late 1980s-mid-1990s period 

(Kuniata et al. 1994) and more recent transmission attempts in 2014 (Magarey et al. 2015). Results 

from these experiments suggest that both nymphs and adults of Eumetopina flavipes can transmit 

the disease (equal ability) and that symptom expression takes two months following the caging of 

infected insects on healthy test plants. 

There is no information on the vector potential of endemic insect species in commercial sugarcane 

regions in Australia. Eumetopina histrionica (Kirkaldy) has been recorded in Bundaberg but is not 

known to occur on sugarcane. The delphacid Perkinsiella saccharicida is common on sugarcane 

in Australia but this species is not known to be a vector of Ramu stunt. Attempts to mechanically 

transmit the virus have been unsuccessful.  



Reproduction and dispersal  

The disease can be spread by infected planting material and the insect vector (Eastwood 1990; 

Kuniata et al. 1994). Tenuiviruses are known to be transmitted by plant hoppers in a persistent 

propagative manner (Falk and Tsai 1998). 

Survival  

It is unlikely that the virus can survive outside a living plant or insect host. Further research is 

needed on transmission and survival of the virus. The effect of hot-water treatment on pathogen 

survival is also unknown, but with a viral aetiology, the chances of hot water treatment eliminating 

the causal agent are not high. 

Manner and risk of introduction  

The greatest incursion risk is posed by the movement of infected planting material from PNG to 

Australia. The risk of an incursion by an infected vector is high in the Torres Strait islands close 

to the southern PNG coastline (Saibai, Boigu and Dauan, Magarey et al. 2008). Movement of 

people carrying sugarcane from PNG to the Torres Strait or from the Torres Strait or PNG to 

mainland Australia poses the most immediate incursion threat. Such an incursion is more probable 

in a garden where sugarcane is used for domestic purposes; spread of the vector from there could 

lead to the pathogen infesting commercial cane fields. Movement of infected vectors in aircraft or 

freight from PNG is possible.  

Eumetopina flavipes is not present in commercial sugarcane growing regions but is present in the 

Torres Strait and on Cape York (Chandler and Croft 1986; Anderson et al. 2007; Grimshaw and 

Donaldson 2007). Both the vector and the virus would need to be transported concurrently for the 

disease to become established and spread within Australia. This has a lower probability than an 

incursion by other diseases that don’t require a vector.  

 

PRINCIPLES OF CONTROL AND ERADICATION  

Sugarcane and its relative, Saccharum edule (pit pit, duruka), are widely grown throughout the 

Torres Strait and in home gardens in northern Australia and as far south as Melbourne. If Ramu 

stunt was found in isolated plants in a non-crop area, it would be feasible to eradicate the outbreak. 

This could involve:  

 Immediate isolation and destruction of all Saccharum species within 10 km of the outbreak 

and follow-up destruction of any regrowth.  

 Application of insecticides for the insect vector Eumetopina flavipes (refer to E. flavipes 

Dossier).  

 Trace-back to determine whether any plant material of sugarcane has been moved from the 

affected site.  

 Intensive surveys within the infested region. These surveys would concentrate on current 

and abandoned dwellings where sugarcane may have been planted.  

 Public awareness campaign to alert all of industry and the general public to report any 

symptoms resembling Ramu stunt infected plants.  

 

 



Resistant varieties  

The known infested fields and those close by should be planted with resistant varieties after the 

prescribed fallow period. 

Varieties with high levels of resistance to Ramu stunt have been bred in Australian and overseas 

sugar industries. Some of these varieties are held in the variety collections at Meringa. In the case 

of an incursion, a selection of these resistant varieties should be multiplied for use on infested 

farms and for possible introduction into the area if eradication is unsuccessful or is not possible.  

Screening for Ramu stunt resistance should not commence in Australia until it is clear that there 

is no possibility of eradication. If possible, the site for screening for resistance should be situated 

at least 10km from commercial crops in the region where Ramu stunt has become endemic.  

Management of disease vector  

Refer to the Eumetopina flavipes Dossier.  

Hot-water treatment  

It is unlikely that hot-water treatment will eliminate the virus from infected planting material.  

Approved Seed Plots  

Approved seed plots should be inspected row for row for both the vector and any symptoms of the 

disease. The plots should be located at least 5 km from the nearest known infested site. Reference 

should be made to a sugarcane pathologist on the conditions needed to ensure disease-freedom in 

these plots.  

Feasibility of control in Australia  

If Ramu stunt is found on isolated plants outside a commercial cane growing area, there is a high 

probability that eradication will be successful. If an incursion occurred in a commercial crop, and 

the known vector was not present, then there would be a high probability that eradication would 

be successful. If both the disease and the vector are present in a commercial crop but the disease 

was of limited extent, then eradication may be possible. Ultimately, if eradication is not achieved, 

the disease can be successfully controlled with resistant varieties but this will involve the loss of 

valuable commercial varieties and potentially serious yield losses in the period of changeover from 

susceptible to resistant varieties. 

 

References  

Anderson KL, Sallam M and Congdon BC (2007). Long distance dispersal by Eumetopina flavipes 

(Hemiptera: Delphacidae), vector of Ramu stunt: is culture contributing? Proceedings of 

Australian Society of Sugar Cane Technologists 29, 226-234. 

Braithwaite KS, Croft BJ and Magarey RC (2007). Progress in identifying the cause of Ramu stunt 

disease of sugarcane. Proceedings of the Australian Society of Sugar Cane Technologists 29, 235-

241.  

Braithwaite KS, Kombukon R, Kuniata LS and Magarey RC (2012). Ramu stunt: resistance 

screening and validation of the diagnostic test. Proceedings of the Australian Society of Sugar 

Cane Technologists, 34 (electronic format) 



Braithwaite KS, Kuniata LS and Magarey RC (2014). The importance of disease surveys for 

understanding quarantine pathogens. Proceedings of the Australian Society of Sugar Cane 

Technologists 36 (electronic format). 

Chandler KJ and Croft BJ (1986). Quarantine Significance of Pests and diseases of sugarcane on 

the Torres Strait islands. Proceedings of Australian Society of Sugar Cane Technologists 8, 129-

133. 

Cronje CPR, Bailey RA, Jones P and Suma S (1999). The phytoplasma associated with Ramu stunt 

disease of sugarcane is closely related to the white leaf phytoplasma group. Plant Disease 83, 588.  

Egan BT (1986). New diseases appear in Papua New Guinea. BSES Bulletin 16, 8-10. 

Eastwood D (1990). Ramu stunt disease: development and consequence at Ramu Sugar Limited. 

Sugar Cane 1990 (2), 15-16.  

Falk BW and Tsai JH (1998). Biology and molecular biology of viruses in the genus Tenuivirus. 

Annual Review of Phytopathology 36, 139-63. 

Grimshaw JF and Donaldson JF (2007). Records of two sugarcane pests Eumetopina flavipes Muir 

(Hemiptera: Delphacidae) and Chilo terrenellus Pagenstecher (Lepidoptera: Pyralidae) from the 

Torres Strait and far north Queensland. Australian Journal of Entomology 46, 35-39. 

Kuniata LS, Young GR, Pais E, Jones P and Nagaraja H (1994). Preliminary observations on 

Eumetopina sp. (Hemiptera: Delphacidae) as a vector of Ramu stunt disease of sugarcane in Papua 

New Guinea. Journal of the Australian Entomological Society 33, 185–186.  

Kuniata LS, Magarey RC, Rauka GR, Suma S, Bull JI (2010) Screening for Ramu stunt resistance 

at Ramu Agri-Industries, Gusap, PNG 1986–2008. Proceedings of the Australian Society of Sugar 

Cane Technologists 32, 312-321. 

Magarey RC, Suma S, Irawan, Kuniata LS and Allsopp PG (2002). Sik na binatang bilong suka – 

diseases and pests encountered during a survey of Saccharum germplasm ‘in the wild’ in Papua 

New Guinea. Proceedings of the Australian Society of Sugar Cane Technologists 20, 219-227.  

Magarey RC, Kuniata LS, Samson PR, Croft BJ, Chandler KJ, Irawan, Braithwaite KS, Allsopp 

PG, James AP and Rauka GR (2008). Research into exotic disease and pest threats to Saccharum 

germplasm in Australia and neighbouring countries. Sugar Cane International. 26 (1), 21-25.  

Magarey RC, Samson PR, Braithwaite KS, Thompson N and Sallam N (2015). Preparing the 

Australian sugar industry for threats from exotic pests and diseases. SRA Final Report. 153pp. 

Rauka GR, Magarey RC and Kuniata LS (2005). The current disease situation on the commercial 

estate of Ramu Sugar, Papua New Guinea. Proceedings of the Australian Society of Sugar Cane 

Technologists 27, 266-272.  

Suma S and Jones P (2000). Ramu stunt. In Rott P, Bailey RA, Comstock JC, Croft BJ, Saumtally 

AS. eds. Guide to Sugar Cane Diseases. CIRAD/ISSCT, France, 226-230. 


