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Project Statement: The aim of this project was to purchase and release large numbers 

of the native natural enemies of Citrus Gall Wasp, over a period of three years so they 

could establish in the Murray Valley Region, therefore, reducing the incidence of 

galling and enabling management of this serious pest to be ongoing with minimal 

inputs.   

 

  

 

Funding Sources:  This project has been funded by HAL using voluntary 

contributions from industry and matched funds from the Australian Government 

  

 

Date: 31 May 2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer: 

Any recommendations contained in this publication do not necessarily represent 

current Horticulture Australia Limited policy.  No person should act on the basis of 

the contents of this publication, whether as to matters of fact or opinion or other 

content, without first obtaining specific, independent professional advice in respect of 

the matters set out in this publication. 
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Media Summary 
Citrus Gall Wasp (CGW) is a native, gall forming wasp, originating from coastal New 

South Wales (NSW) and Queensland (Qld) on the native citrus Microcitrus 

australasica.  All cultivated citrus varieties may be susceptible but Rough Lemon and 

Troyer citrange rootstocks are very susceptible.  Grapefruits are the most susceptible 

cultivated variety followed by lemons and oranges.  Mandarins are the least 

susceptible.  

 

An incursion of CGW was found in the Holland’s Lake area of the Sunraysia district 

several years ago.  The incursion was first noticed as small 1 to 2 cm galls on lemons 

and the causal agent was later identified as CGW by the NSW Department of Primary 

Industries.  

 

There is only one insecticide registered for use against CGW and only a small 

window of opportunity per year for targeting it.  The use of this broad spectrum 

insecticide has the potential to cause major disruption to orchard Integrated Pest 

Management (IPM) strategies.  The three week with-holding period and a 48 hour re-

entry period is also likely to disrupt the harvesting of late Navels, some grapefruits 

and Valencia oranges. 

 

CGW has been controlled successfully in other citrus growing areas by the release of 

its natural enemies, the native parasitoid wasps Megastigmus brevivalvus and 

Megastigmus trisulcus.   

 

The aim of this project was to establish local populations of the parasitic wasps in the 

Murray Valley Region through mass releases, therefore reducing the incidence of 

galling and enabling management of this serious pest to be ongoing with minimal 

inputs.  This project also aimed to reduce the reliance on broad spectrum pesticides in 

the citrus industry, therefore, minimising the chance of creating pest problems by 

knocking out beneficial insects.  
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Technical Summary 
 

An incursion of CGW was first found in the Holland’s Lake area of the Sunraysia 

district in the late 1990s.  It has since spread to large areas in the district with severe 

infestations in 50 hectares of Valencias, Navels and lemons over ten properties.  

Three properties have a very serious infestation of galls 150 to 300 mm long covering 

50% of the tree canopy while the other five have galls up to 100mm long covering 

40% of the canopy.  Severe infestations can result in very little leaf or fruit production 

and tree dieback. 

 

Only one broad spectrum insecticide is currently registered for use on CGW and there 

is only one window of opportunity per year to target this pest.  However, CGW has 

been controlled successfully by the release of its natural enemies, the native parasitic 

wasps Megastigmus brevivalvus and Megastigmus trisulcus in northern NSW and 

Queensland. 

 

CGW parasitoids were purchased, distributed to growers and released into infested 

fruit blocks.   Parasitoid establishment was ascertained by the emergence of the 

parasitoids from galls in the following year.    

 

The results have shown that CGW parasitoids are able to establish in the Sunraysia 

district.  However parasitism rates are low.  This is due to the fact that releases have 

occurred in two consecutive years only (third year data cannot be collected until late 

2011).  In other districts it has taken 3 to 5 years of releasing parasitoids and a further 

3 years may elapse before the wasp numbers build up sufficiently to achieve 90% 

parasitism of CGW. 
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Introduction 
CGW is a native, gall forming wasp originating from coastal New South Wales and 

Queensland on the native citrus Microcitrus australasica.  However, over the last 

century, since the introduction and widespread planting of cultivated citrus varieties, 

this pest has spread to most citrus areas of Queensland and New South Wales.  All 

cultivated citrus varieties may be susceptible but Rough Lemon and Troyer citrange 

rootstocks are very susceptible, grapefruits are the most susceptible cultivated variety 

followed by lemons and oranges.  Mandarins are the least susceptible. 

 

Adult CGW are difficult to see in the field as they are very small, only 2 to 3 mm 

long, however, CGW presence is easily identifiable by the galls caused by the larvae. 

Adults emerge in most areas from mid-September until early November.  They mate 

and immediately begin egg laying as they only live for about one week.  The female 

wasp lays eggs into the young spring flush.  Twigs, in which eggs have been 

deposited, have scar-like flecks on the bark.  Egg laying will continue through 

October and finishes by about mid November.  Eggs will hatch in 2 to 4 weeks with 

all being hatched by early December.  The larvae burrow into the bark which 

stimulates the citrus tree to grow a gall around the larvae, initially as soft tissue and 

by late December, woody tissue begins to form the characteristic gall.  Larval 

development continues through summer and autumn, finally pupating in late winter 

after which adults emerge.  There is one generation per year.  Left unchecked, galls 

can reach a length of 300 mm and a thickness of 25 mm and contain several hundred 

larvae.  Severe infestations can result in very little leaf or fruit production and 

eventual tree dieback. 

 

 

Figure 1:  Large galls present on Washington Navel, (note exit holes) 

 

 
 

CGW has been controlled successfully in other citrus growing areas by the release of 

its natural enemies the native parasitoid wasps, Megastigmus brevivalvus and 

Megastigmus trisulcus.  These parasitoids lay their eggs into the eggs of the CGW.  

The gall wasp egg hatches first, followed by the parasitoid egg.  The parasitoid larva 
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then develops within the gall wasp larva until finally destroying it in early spring.  

When the parasitoids are present over 90% of gall wasp larvae can be parasitized 

(Noble 1938). 

 

Historically, CGW appears in many citrus growing districts unaccompanied by its 

parasites.  This has allowed the pest to achieve very high levels and cause a 

considerable amount of damage.  Where gall wasp parasites have been introduced, 

gall wasp pressure has been reduced to a low, tolerable level in most varieties within a 

few years, (Smith et al 1997). 

 

An incursion of CGW has been found in the Holland’s Lake area of the Sunraysia 

district.  They were first noticed as small 1 to 2 cm galls on Lemons several years ago 

and identified by the NSW Department of Primary Industries.  At present it has 

severely infested 50 hectares of Valencias, Navels and lemons over ten properties.  

Three properties have a very serious infestation of galls 150 to 300 mm long, covering 

50% of the tree canopy, while the other five have galls up to 100mm long covering 

40% of the canopy. 

 

Figure  2. Map of Holland’s Lake District with individual properties affected by  

  CGW marked in blue 

 

 
 

 

There is only one insecticide, Methidathion (Supracide
®
), registered for use against 

CGW and due to it’s annual life cycle, only a small window of opportunity per year 

exists for using the insecticide against CGW.  Due to the broad spectrum nature of 

this insecticide it will kill off all beneficial insects present in orchards as well; 

therefore, causing a major disruption to orchard IPM strategies.  This product also has 

a three week with-holding period and a 48 hour re-entry period, consequently the 
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timing of application will also disrupt picking of late Navels, some grapefruit and 

Valencias. 

 

The aim of this project was to establish CGW natural enemies in the Murray Valley 

by the purchase and release of large numbers of the native natural enemies. 
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Method 
Release of Parasitoids in the Field 

Citrus blocks in the Holland’s Lake District infested with CGW were monitored from 

early September each year of the project for signs of CGW adult emergence.   

 

Bugs for Bugs, (suppliers of CGW parasitoids) were contacted to send parasitoids for 

release.  Growers were advised of the delivery date and encouraged to attend a release 

workshop on that date.  A demonstration on the release method, ie, release only in the 

early morning or late afternoon to avoid high temperatures, and release rate ie. 6 

punnets per acre or 25 punnets per hectare, was given.  The punnets of parasitoids 

were then distributed to each grower to release into their own orchards. 

 

 

Figure 3. Punnet of M. trisulcus and M. brevivalvus placed in citrus tree for  

  dispersion throughout orchard 

 

 

 
 

In early October 2009 ten galls were collected from each of three trees in three citrus 

blocks in which parasitoids had been released.  These galls were placed in individual 

cup cages and visually inspected weekly for adult emergence.  The number of adult 

CGW and M. trisulcus and M. brevivalvus were noted.  The percentage of parasitism 

was calculated. 

 

In the subsequent year (2010), 50 sleeve cages were attached to galled twigs on the 

trees to capture the emerging parasitoids.  This ensured that parasitoid emergence was 

not affected by the interruption of sap flow from the removal of the twig from the 

tree.  The sleeve cages were only installed on one property as the other two properties 

had a systemic insecticide applied that may have affected the emergence of 

parasitoids. 
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Results 
The tables below show the percentage parasitism for the three trial properties for 2009 

and 2010. 

 

Table 1: 2009 percentage parasitism. 

Property # CGW # Parasitoids % Parasitism 

A 400 15 3.75 

B 454 25 5.5 

C 434 0 0 

 

M. trisulcus and M. brevivalvus collected from the galls were sent to Dan Papacek at 

Bugs for Bugs to confirm identification in 2009. 

 

Table 2:  2010 percentage parasitism 

Property # CGW # Parasitoids % Parasitism 

A 565 136 24.07 

 

No statistical analysis was performed as the results were only to confirm the presence 

or absence of parasitoids within the galls and to confirm that parasitism rates had 

increased from the 2009 season. 
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Discussion 
The results in the above tables show that CGW parasitoids are able to lay eggs and 

complete their life cycle in the Murray Valley district.  However parasitism rates are 

low, therefore no reduction in galling has been seen.  This is due to the fact that 

results are from releases that have occurred in two consecutive years only (third year 

data cannot be collected until late 2011).  In other districts it has taken 3 to 5 years of 

releasing parasitoids and a further three years may elapse before numbers build up 

sufficiently to obtain 90% parasitism. 

 

It is unlikely that this low parasitism rate will equate to a reduction in galling during 

the 2011/12 season.  However, it has given the Holland’s Lake citrus producers 

confidence that this pest incursion will eventually be managed without the use of 

broad spectrum pesticides.  It has also given them confidence to purchase parasitoids 

for further releases on their own properties, therefore, enabling them to build up 

parasitoid numbers on their properties.   

 

Availability of parasitoids and release timing has been a problem.  Parasitoid releases 

must occur while CGW are laying eggs.  Due to their lifecycle being temperature 

dependant, parasitoids become available from Queensland slightly before CGW adults 

emerge and start laying eggs in Holland’s Lake.  Consequently parasitoids are only 

available during the first two or three weeks of CGW egg laying in the Murray 

Valley.  Therefore, it may take longer than three to five years to reach 90% parasitism 

as there are a percentage of eggs that have no chance of being parasitized during 

releases.  Parasitoids completing their lifecycle in this district will eventually emerge 

later than those sourced from Queensland and, as their number increases 90% 

parasitism will eventually be reached. 
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Technology Transfer 
 

Grower Education Sessions and Presentations 

2008 – Release Method Field Walk – October 2008 

2009 – Citrus Gall Wasp Management and Field Walk – November 2009 

2009 – Citrus Gall Wasp Technical Workshop – May 2009 – This workshop was 

organised by NSW DPI staff for Southern Australian Citrus Industry.  The Murray 

Valley Industry Development Officer (MVIDO) presented information on the Murray 

Valley incursion and parasite releases. 

 

Media 

Media Release November 2008 – This was prepared by the MVIDO and sent to media 

organizations within the Murray Valley (Appendix 1). 

ABC Radio Rural Report – November 2008 – The MVIDO was interviewed by the 

district ABC Rural Reporter in regards to the CGW incursion and steps being taken to 

combat this pest. 

Win TV News Report – November 2008 – The MVIDO was interviewed by the Win 

TV news in regards to the CGW incursion and steps being taken to combat this pest. 

Sunraysia Daily article – July 2008 (Appendix 2). 

 

Brochures 

A brochure (Appendix 3) was developed for the general public to be aware of gall 

wasps in backyard citrus trees.  This was distributed to nurseries in the Mildura 

district to hand out to their customers.   

 

 

Future Grower Education Session 

A technical workshop will be held in November 2011 to present information from this 

final report and to also present findings from chemical trials of Movento, 

Horticultural Mineral Oils and Confidor Guard. 

 

Recommendations for Future Work 
The release of CGW parasitoids is the first step in managing the CGW incursion in 

Sunraysia citrus orchards.  Below are some suggestions for future work that would be 

useful in helping to manage CGW in this district. 

 

The CGW grower education sessions that have been held were well attended by 

growers already affected by CGW infestations.  However, CGW is gradually 

spreading from the Holland’s Lake area to nearby citrus orchards in Dareton and 

Mourquong and will eventually spread throughout the Murray Valley citrus growing 

area.  These education sessions will need to continue on an annual basis to ensure all 
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citrus growers within the Sunraysia district are monitoring for the presence of CGW 

and also to provide training on how to manage CGW in their orchards. 

 

Availability of parasitoids and release timing has been a problem as parasitoids are 

collected in the wild from Queensland citrus orchards.  Investigating a method of 

mass rearing of CGW parasitoids in temperature regulated insectaries would help with 

availability and release timing of parasitoids in areas outside of Queensland.  Mass 

rearing in insectaries would ensure that the parasitoids would be available throughout 

the six to eight week egg laying period in the Murray Valley rather than just the first 

two to three week of egg laying.  Availability of parasitoids would also not be an 

issue as the parasitoids would be able to be reared to order. 

 

Parasitism rates are low but expected to increase over time.  To ensure that CGW 

parasitoids continue to multiply and increase in numbers parasitism rates will need to 

be monitored, annually or at least every two years to ensure that parasitoids numbers 

are gradually increasing. 

 

Methidathion (Supracide
®
) is the only registered product available for use to 

chemically manage CGW infestations.  Due to the broad spectrum nature of this 

chemical it is not an option for use in a well planned Integrated Pest Management 

system in citrus orchards, due to its impact on beneficial insects.  Therefore, there is a 

need to investigate the use of other, newer pesticides that will control CGW and have 

less impact on beneficial insects within orchards.   

 

MVCB has provided voluntary contributions for a HAL funded project to trial other 

systemic pesticides and Horticultural Mineral Oil that can be used to reduce galling 

quickly in patches with severe infestations. 
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Appendix 1: Media Release November 2008 
Release of Parasitic Wasps for Control of Citrus Gall Wasp 

 

MVCB is helping Sunraysia citrus growers to manage a pesky newcomer to our 

region, Citrus Gall Wasp (CGW) by funding the release of half a million parasitic 

wasps in the Holland’s Lake area.   

 

Citrus Gall Wasp is a native, gall forming wasp originating from coastal New South 

Wales and Queensland.  Since the widespread planting of cultivated citrus varieties 

over the last century this pest has slowly spread to most citrus areas in Queensland 

and New South Wales.  More than likely it arrived in this area on infested material, 

(potted citrus plant purchased from a nursery on the east coast), as it is not a strong 

flyer.  Severe infestations can result in very little leaf or fruit production and tree 

dieback. 

 

CGW was first noticed in this district out at Holland’s Lake a number of years ago as 

small swellings (galls) on the twigs of citrus.  Growers were advised to remove and 

destroy all the galls; an impossible task even on small citrus block.  Since then the 

small swellings have increased in size to 30cm long and 2.5 cm wide galls containing 

hundreds of tiny (3mm long) CGW.  The galls are formed from the larvae of CGW 

burrowing into the bark which stimulates the tree to form a gall around the larvae.  

The larvae remain inside the gall all year (protected from insecticide sprays) 

eventually forming a pupa and finally emerging as a winged adult in late spring ready 

to reinfest the new spring growth flushes.   

 

The native parasitic wasps Megastigmus brevivalvus and M. trisulcus are specific to 

CGW and have been used to successfully control CGW in other citrus growing areas.  

The parasitic wasp lay their eggs into the CGW eggs.  The parasite larva then 

develops within the gall wasp larva until finally destroying it in early spring.  Where 

gall wasp parasites have been introduced, gall wasp pressure has been reduced to a 

low, tolerable level within a few years.  The parasitic wasps are collected from wild 

populations in Queensland by Dan Papacek and his team at Bugs for Bugs in 

Mundubbera. 

 

Holland’s Lake growers are receiving weekly punnets of these native parasitic wasps 

to release into their citrus trees throughout November.  Mary Cannard (Industry 

Development Officer) and Tony Bothroyd (Field Officer) have been busy distributing 

and helping growers release the parasitic wasps.  Establishing a population of 

parasitic wasps in the Holland’s Lake area will eventually benefit the whole citrus 

industry within the Murray Valley.  We will have a local source of parasitic wasps to 

use to combat the eventually spread of this nasty pest throughout the Sunraysia 

district. 

 

MVCB is committed to reducing expensive chemical inputs used in the production of 

citrus and is delighted to be to providing a helping hand to growers in what has been a 

difficult year for citrus producers.  Not only have they had to deal with minimal water 

allocations, they have also had a high Australian dollar reducing their returns from the 

US market.   
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Appendix 2: Sunraysia Daily Article 
 

Have you noticed some lumpy swelling on the stems of your citrus trees?  If you 

have, it’s a good indication that your trees have been affected by citrus gall wasp 

(CGW).  CGW is a native, gall forming, wasp originating from coastal New South 

Wales and Queensland on the native citrus Microcitrus australasica.  However, over 

the last century, since the introduction and widespread planting of cultivated citrus 

varieties, this pest has spread to most citrus areas of Queensland and New South 

Wales.  All cultivated citrus varieties may be attacked but Rough lemon and Troyer 

citrange rootstocks are very susceptible, grapefruits are the most susceptible 

cultivated variety followed by lemons and oranges.  Mandarins are the least 

susceptible.   

 

It’s unlikely you will see adult CGW as they are very small, only 2 to 3 mm long, 

however, you will see the galls caused by their larvae.  Adults emerge in most areas 

from mid-September until early November.  They mate and immediately begin egg 

laying as they only live for about one week.  The female wasp lays eggs into the 

young spring flush.  Twigs in which eggs have been deposited have scar-like flecks 

on the bark.  Egg laying will continue through October and finishes by about mid 

November.  Eggs will hatch in 2 to 4 weeks with all being hatched by early 

December.  The larvae burrow into the bark which stimulates the citrus tree to grow a 

gall around the larvae, initially as soft tissue and by late December, woody tissue 

begins to form the characteristic gall.  Larval development continues through summer 

and autumn, finally pupating in late winter after which adults emerge.  There is one 

generation per year.   

 

GCW has now been found in the Sunraysia district so growers will need to monitor 

their trees for the presence of galls and now is the best time to do it.  Left unchecked, 

galls can reach a length of 300mm and a thickness of 25mm and contain several 

hundred larvae.  Severe infestations can result in very little leaf or fruit production 

and tree dieback.   

 

CGW has been controlled successfully in other citrus growing areas by the release of 

its natural enemies, the native parasitic wasps Megastigmus brevivalvus and M. 

trisulcus.  These parasites lay their eggs into the eggs of the CGW.  The gall wasp egg 

hatches first, followed by the parasite egg.  The parasite larva then develops within 

the galls wasp larva until finally destroying it in early spring.  When the parasites are 

present over 90% of gall wasp larvae can be parasitized.   

 

Historically, citrus gall wasp appeared in many citrus growing districts 

unaccompanied by its parasites.  This has allowed the pest to achieve very high levels 

and cause a considerable amount of damage.  Where gall wasp parasites have been 

introduced, gall wasp pressure has been reduced to a low, tolerable level in most 

varieties within a few years.  The parasites should be released into affected areas 

during October and November, over consecutive seasons until a reduction in galling 

becomes evident.  This may take 2 – 3 years.  A further 2 – 3 years may elapse before 

the pest is reduced to an insignificant level.  Pesticides cannot be used two weeks 

before and two weeks after release.  Field collected parasites are only available in 
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October from Bugs for Bugs and must be pre ordered by early September.  (Phone 07 

4165 4663). Recommended release rates are 1 punnet (200 wasps) per 10 affected 

trees or 25 punnets per hectare.  Cost per punnet is approximately $10.00 

 

Other management options include pruning and spraying.  Pruning will significantly 

reduce numbers of emerging adult wasps, but it must be done before late winter.  

Methidathion is registered against citrus gall wasps but it must be applied after the 

CGW eggs have hatched, but, before woody tissue forms around wasp larvae – late 

November to early December.  If timing is correct, a single spray is sufficient.  

Unfortunately, the spray will also kill any parasites present. 

 

Growers can download a fact sheet on CGW and another on its parasites on the 

Board’s website www.mvcitrus.org.au there is also a link to the Bugs for Bugs 

website. 

http://www.mvcitrus.org.au/
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Appendix 3: Gall Wasp Brochure 
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