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Black beetle (1-29) 

Introduction 

Black beetle is a pasture pest in the upper North Island.  It is found mainly on light, free draining 
ash and peat soils in Waikato, Bay of Plenty, Northland, coastal Taranaki and Hawkes Bay.  In 
most areas, populations are generally low during non-outbreak periods but increase rapidly 
during outbreaks (such as the one that started with the 2007/2008 drought) and often stay high 
for several years.  
 
The larvae are capable of severely damaging grass roots in summer and early autumn leading 
to plant death and pulling. Adults cause damage to establishing grass, maize and young cereal 
crops by feeding at the base of the shoots (tillers), killing them by destroying the growing points. 
Legumes are not attacked by black beetle.  
 

                     
 
Above: Ryegrass seedling death caused by adult black beetle     Above: Pulling associated with larval root feeding 

Black beetle life cycle 

Black beetle larvae are often confused with grass grub.  The figure below shows a comparison 
of the life cycles of these two insects. 
 

  

Grass grub – Small grubs in 
February (1 cm long). Grubs 
large in late autumn/winter 
(2 cm long). 

Black beetle – Large grubs 
in February (2.5 cm long). 
Grubs not present in winter. 
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Distribution and abundance 

The distribution of black beetle in New Zealand is determined by temperature. It is found only in 
areas with an average annual air temperature of 12.8°C or higher (see map below).  The 
abundance of adult beetles varies widely from year to year due to climatic variation and 
suitability of available feed for adult beetles.  
 

  
Areas where annual average temperature above 12.8 degrees (NIWA 1971-2000) 

 
Black beetle outbreaks are sporadic and are associated with warmer and drier than normal 
conditions from spring to autumn, typically droughts. Warm temperatures in early spring allow 
beetles to feed earlier after winter dormancy, increasing their survival and also the number of 
eggs that they will lay. The earlier warm weather arrives in spring, the greater the probability 
larvae will reach adulthood.  
 
Dry conditions in summer increases the survival of young larvae and speeds up their 
development, ensuring adults emerge in early autumn. Early adult beetle emergence allows 
more time for them to gain fat reserves that will increase their chance of surviving winter, when 
they are largely dormant. Successive droughts in recent years lead to black beetle outbreaks 
and severe pasture damage. Drought-stressed grasses stop producing new roots, making them 
prone to pulling after larvae root feeding. 
 
The other factor affecting black beetle abundance is the availability of suitable feed sources. 
This influences the ability of the insect to complete its life cycle (number of eggs laid and 
survival at all stages). Suitable host plants include endophyte-free ryegrass and tall fescue, 
annual ryegrass, Poa annua and C4 sub-tropical grasses such as paspalum and summer grass. 
Drought also opens up pastures allowing invasion by these unsown plant species. 
 
High soil moisture reduces the survival of black beetle adults and larvae.  In favourable years 
for black beetle, populations increase rapidly on lighter free-draining soils such as sandy loams, 
pumice and peat, and autumn dispersal flights of adult beetles can occur in outbreak years.  
Dispersal flights can cause damage to pastures that are usually unaffected by black beetle, 
such as endophyte-infected pastures, and newly sown pastures after a break crop.  
Understanding of all the factors that lead to mass black beetle dispersal flights is limited.           
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Monitoring black beetle numbers 

Early February is the best time to ascertain whether pasture damage is caused by black beetle. 
To assess the paddock density of black beetle: 
 

1. Dig 10 cubes of soil the width of a 20 cm spade and 10 -15 cm deep that are 
representative of the paddock.  

2. Break the cubes up and count both the black beetle larvae and adults in the 10 cubes. 

 

 
 

Above: Black beetle adult (life size) Above: Mature black beetle larva (life size) 

 

3. Multiply the number of black beetle found in the 10 cubes by 2.5 to obtain black beetle 
abundance/m2.  

When the numbers of both black beetle larvae and adults exceed 15-20/m², it is likely they have 
caused the damage. In dry years, damage will be apparent at lower densities. 

Control  

Insecticide control is not cost-effective in pastures: while dead adults may be seen on the 
surface, multiple trials have shown no significant reduction in larval populations and damage.  
Currently, the only way to reduce the impact of black beetle on pasture is by establishing grass 
cultivars with a viable endophyte that gives the plant protection against adult black beetle 
feeding.  There are no grass endophyte strains currently available that deter black beetle 
larvae from feeding on roots. 
 
Some endophytes in ryegrass and tall fescue produce chemicals which deter the adult beetle 
from feeding. If black beetle cannot find an alternative food source they will die before laying 
eggs or the number of eggs laid will be greatly reduced.  Endophytes in grasses will be of little 
use in breaking the life cycle of black beetle if an alternative feed source such as C4 grasses 
(e.g. paspalum), Poa annua, other grass weeds or endophyte-free ryegrass, including annuals 
and Italian ryegrass, are available.  

Suitable endophytes 

 As endophtyes are being developed and released, refer to DairyNZ Farmfact 1-22 
Understanding endophyte for the latest information.   

 AR37 is the most successful endophyte at deterring black beetle adults from feeding, 
showing similar activity to the Standard toxic (wild-type) endophyte. 

 AR1 provides little protection and should only be used in areas where black beetle 
does not exist. 

 Endo5 and NEA2 also provide strong protection against black beetle, similar to that by 
AR37. 

 MaxP™ in tall fescue provides strong protection against black beetle. 

Pasture renewal 

Renewing a black beetle-damaged pasture will only be successful long-term if insect numbers 
and endophyte-free grasses are reduced to low levels at pasture establishment, and the new 
grass contains a suitable endophyte. Success can be achieved in this situation by using 
insecticide-treated seed and going through a cropping regime, before establishing a new 
pasture with endophyte-infected grass. 
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Endophyte viability 

The viability of endophyte declines with storage period.  The seed should be stored in a low 
temperature (< 5°C), low relative humidity (30%) environment to maintain endophyte viability. It 
is critical that any seed purchased has a current test for endophyte viability.  Endophyte viability 
should be 70% or greater and the test should have been done within 3 months of purchase. 

Farmers don’t have adequate storage facilities to meet these requirements and therefore 
endophyte-infected seed shouldn’t be carried over on-farm for planting the following year.

Use coated seed 

The endophyte contained in grass seed provides insufficient seedling protection from black 
beetle feeding for the first six weeks after seedling emergence.  Therefore, when sowing seed in 
black beetle infested areas, it must be treated with insecticide to provide protection until the 
endophyte starts producing the chemicals that deter feeding. 
 

 
Cultivation 
 
Cultivation can potentially reduce the black beetle population in a paddock by physically 
damaging some of the larvae and pupae. Cultivation has been shown to have little effect on 
adult beetles. Therefore, to reduce black beetle numbers through cultivation it must take place 
before adult beetle emergence (typically mid/late February, but dependent on the season).  
 
Break crop 

 
Using a crop that black beetle larvae do not feed on as part of a renewal program will reduce 
black beetle populations. Break crops also provide an opportunity to eliminate/reduce the 
populations of weed grasses thereby limiting food sources for adult black beetle migrating into 
the new pasture. Both of these factors will reduce the risk of pasture establishment failure.  
Suitable break crops include maize, brassicas, legumes or chicory. During black beetle 
outbreaks, autumn dispersal flights of adults may occur, so all newly sown pastures, even those 
established after a break crop, are at risk. Treated seed should be used to minimise the risk of 
beetle attack. 
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Summary key messages for pasture renewal 

When renewing pastures the following will give you the best chance for success: 

 Use an appropriate grass endophyte to control the pests in your area 

 Always use treated grass seed  

 Ensure the endophyte in the grass seed is viable at time of sowing 

 Ensure grass weeds are eliminated/reduced before establishing new pasture 

 Do not include endophyte-free ryegrass (e.g. annuals) in a new pasture seed mix. 
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