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This report has been prepared for Tasman District Council and is confidential to 

Tasman District Council and AgResearch Ltd.  No part of this report may be copied, 

used, modified or disclosed by any means without their consent.    

  

Every effort has been made to ensure this Report is accurate.  However scientific 

research and development can involve extrapolation and interpretation of uncertain 

data, and can produce uncertain results.  Neither AgResearch Ltd nor any person 

involved in this Report shall be responsible for any error or omission in this Report or 

for any use of or reliance on this Report unless specifically agreed otherwise in writing.  

To the extent permitted by law, AgResearch Ltd excludes all liability in relation to this 

Report, whether under contract, tort (including negligence), equity, legislation or 

otherwise unless specifically agreed otherwise in writing.    
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1. Background 
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2. Methods 

A literature survey was carried out and the information from the international 

literature was combined with the personal knowledge of the author to obtain the 

conclusions presented here. 

 

3. Results and Discussion 

Due to the similarities of their burs (Figure 1) and the paucity of information of the fate of 

Bathurst burs, this report covers both Bathurst bur (Xanthium spinosum) and Noogoora 

bur (X. Strumarium). The burs of both species contain two seeds in a hard, fibrous case 

covered with hooked prickles. 

 

  

Bathurst bur – circa 14 mm long Noogoora bur – circa 19 mm long 

Figure 1 burs of Bathurst bur and Noogoora bur. The distinguishing feature are the two 

long beaks on the top end of the Noogoora bur. 

 

 

Flower morphology 

Xanthium spp. are monoecious with the compound male flowers borne on the ends of the 

branches and the female flowers borne in the leaf and branch axils below (Figure 2). The 
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female flowers occur in pairs and an enlargement of the involucre encloses the two 

resulting seeds in a single, spiny and fibrous bur. 

 

  

Male flowers of Bathurst bur Female flowers of Noogoora bur 

Figure 2 Flowering morphology of Xanthium spp. 

 

 

Seed morphology 

Bur production in Bathurst bur has been recorded as 150 per plant but this appears to be 

conservative. Comparatively, Noogoora bur has been reported to have over 2000 burs 

per plant but normally in the range 100-500. 

The two seeds in each bur are not equal and are usually referred to as the upper and 

lower seeds or larger and smaller. Seed germination is governed by both the dormancy 

of the seeds and germination restrictions imposed by the bur. Seeds removed from the 

bur may germinate immediately but those that are in the bur require a certain amount of 

weakening (decay) of the bur before they germinate. As a result, burs that remain on the 

surface tend not to germinate. Optimum burial depth for germination is 1-4 cm while those 

burs below 8 cm tend not to emerge. 

Most broadleaf weeds produce ‘hard’ seeds to ensure they do not all germinate at once 

but over a range of years, thus ensuring their survival as a species. Both Bathurst bur and 

Noogoora bur are summer growing annuals and although they don’t appear to produce 

hard seeds like other weeds, but they do have an adaptation to ensure survival. Usually 

only one of the two seeds in a bur will germinate in the first year while the second will 

germinate in the following year. Occasionally, both seeds will germinate in the same year 

(Figure 3). 
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Figure 3 Single and double seed emergence of Noogoora bur. 

 

 

Seed dormancy and germination initiation 

Seeds generally have two types of dormancy; primary or innate dormancy and secondary 

or induced dormancy. 

Primary dormancy is the time between when the seed falls from the plant and when it can 

germinate under optimal conditions. This is also governed by the ‘after ripening’ period of 

the seed. Bathurst bur and Noogoora bur appear to have a short after ripening period, 

variously reported as 0-14 days although one report simply says that fallen seeds will not 

germinate until the next growing season. 

Secondary dormancy occurs when various environmental factors force a seed back into 

dormancy for its own protection, i.e. to avoid it germinating in unfavourable conditions. 

Although there are a range of bio-chemical factors that can induce secondary dormancy, 

the three most common are; temperature, water and oxygen. 

The effect of temperature is that the seed will not germinate if the temperature is too low 

or too high. The optimal temperature range for Noogoora bur appears to be between 10°C 

and 35°C with 25°C seen as optimal. This will be a factor when considering seed bank 

decline. 

The effect of water is that the seed will not germinate if there is insufficient water to 

maintain plant growth. This is determined in seeds by the presence of water-soluble 

chemicals that inhibit germination. With Bathurst bur and Noogoora bur, the two seeds 

(upper and lower seeds) general have different amounts of these water-soluble chemical 

inhibitors which explains why the two seeds tend to germinate at different times (years). 

Occasionally also, a seed will not germinate if there is too much water, but this is probably 

due to low oxygen (below).  

Seeds will often not germinate if there is low oxygen. This factor, along with light, control 

the depths from which seed can germinate as oxygen levels decline with soil depth. Light 



 

Report prepared for Tasman District Council  March 2020 
Bathurst bur                                                                   7 

does not appear to be a factor for either Bathurst bur or Noogoora bur seed, i.e. it 

germinates readily in the dark. Light is generally more important for very small seed which 

need to germinate at or near the surface. 

 

Bathurst bur seed survival 

Compared to Noogoora bur seed (discussed below), Bathurst bur has a smaller, softer 

seed and in Australia it is reported that 98% of the upper seed germinate in the first year. 

However, the second seed may take several years to germinate and may require warmer 

temperatures to do so. 

 

Noogoora bur seed survival 

A study in Australia with Noogoora bur reported nearly all the seed in the soil seed bank 

had gone after 3 years and by 5 years all the seed had rotted. 

Results from Italy show seed longevity increased in soil for two years with a burial depth 

lower than 10 cm and increased to three years with a burial depth of 30 cm. Seeds have 

the ability of emerging from a depth of 15 cm, but the bulk of emergence came from seeds 

buried at 2-5 cm. Seeds close to the soil surface showed a reduced germination ability. 

Seed emergence in the field was mainly recorded early in spring, continuing until summer. 

All these results suggest that in the case of high infestations with this species, it may be 

very useful to apply minimum tillage techniques associated to false seed bed preparation, 

which may strongly reduce the soil seed bank and, thus, potential infestation levels. 

In Mississippi, USA weed seeds were buried at soil depths of 8, 23, and 38 cm. Depth of 

burial had little effect on seed longevity. Based on the averages of the means at the three 

depths, the percentage of seeds still viable after burial for 2.5 years was 18% but <1% 

after 5.5 years for Noogoora bur (Figure 4) The same burs showed 97% viability when 

stored in a dry environment for 5.5 years. 

 

 

Figure 4 Reduction of viable Noogoora bur seed in the Mississippi buried seed 

trial. 
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4. Recommendations 

Depletion of the soil seed bank clearly depends firstly on ensuring that no further seeds 

are added by comprehensive management of the Bathurst bur above ground. Following 

this the soil seed bank can be expected to decline at a fast rate over the next few years if 

environmental factors that induce secondary dormancy are avoided or mitigated.  

To maximise this decline: 

• The first step is to ensure the degradation (decay) of the bur itself. This will happen 

during the first winter so ensure the burs are in good contact with the soil (buried 

to a shallow depth) and are kept moist. 

• Then in subsequent summers, the soil should be maintained in a moist condition, 

if there is insufficient rain is irrigation an option? 

• Is the soil too wet (flooded) if so is drainage an option?  

• Seed (burs) should not be deeply buried, if they are is there a process available 

(cultivation) to bring them closer to the soil surface? 

• Is the soil attaining the required temperatures for germination, if the area is shaded 

can this be corrected? 

The sites with Bathurst bur should be monitored for ≥6 years after the last known fruit is 

produced. Importantly, flowering is known to occur from December to March, flowering 

plants should be killed prior to fruiting. If there is any uncertainty about flowering and 

fruiting status at any stage monitoring should continue for longer. Deep burial of seeds 

can prevent germination and promote seed decline but possibly at a slower rate. Burial of 

contaminated soil is an option, provided that it will not be disturbed for ten years. 
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