
A demonstration of perennial shrub systems 
enabling adaption to erosion and climate variability 
 
1.0 AIM 
The aim of the project was to plant native trees and perennial shrubs within a paddock in a layout which 

would reduce erosion and allow the landholder to adapt to climate variability. 

 

2.0 BACKGROUND 
The project was undertaken to demonstrate how perennial shrubs and trees could be utilised in a 

paddock as feed and shelter for stock. In the traditional stock grazing systems, food sources are 

depleted over late summer and early autumn. Planting perennials as feed and allowing stock to graze 

them at the times of the year when other food sources are low reduces the need for supplementary 

feed. The shrub species used in this demonstration have high protein and mineral contents and act as 

a complimentary feed for annual and perennial pastures. Having shrubs and trees as part of the 

paddock make up also stabilises the soil year round leading to reduced wind speeds and topsoil erosion. 

Trees in particular provide shade and shelter for stock, and by planting trees in rows alongside shrubs, 

stock are encouraged to graze the shrubs as the area alongside them is shaded. 

 

Shrubs have been defined as plants which grow up to four meters and trees as plants that grow over 

four meters. 

 

3.0 DEMONSTRATION SITE/S DETAILS 
 

Property  Craig and Donelle Forsyth, Avoca, Irwin 

Soil type Sand 

Pre-planting site 

preparation 

Lines where seedlings would be planted were deep ripped 

Planting date July 2016 

Planting rate 395 seedlings/ha 

Planting machinery Hand planting using PottiPutki Planters at 100mm deep 

Fertiliser 100kg/ha Super (June 2017) 

Paddock rotation 2015 Annual Pasture -120 Livestock Grazing Units/Ha/Year 

Herbicides & Fungicides 1.5L/ha Roundup, 20ml/ha Hammer (July 2016) 

Growing season rainfall 

(May – October) 

420.5mm 

 

Figure 1 shows the layout of the rows of trees and shrubs whilst Figure 2 shows the whole paddock 

layout. 

 



 
Figure 1 Layout of lines of trees and shrubs, where green lines are trees and red lines are shrubs, 50 – 

60m gaps were left between the belts and 3m gaps between the interrows. 

 

 
Figure 2 Whole paddock layout, where lines represent two lines of trees bordered by two lines of shrubs 

 

  



4.0 RESULTS 
The monitoring of this project focused on providing results around changes in wind speed, species 
survival and changes in the landscape. Wind speed was monitored twice at the site, in March and 
April 2017. These measurements were collected with a Kestrel Pocket Weather Meter at 40cm above 
the ground. This height was chosen and used across the whole site during all wind monitoring 
exercises. The height was slightly higher than the majority of the plants to get a better idea of the 
overall effect on wind speed, rather than the effect of placing the monitor behind one large barrier. 
Measurements were taken at nine points, three from the road acting as a control, three from the start 
of shrub and tree rows and three in the middle of shrub and tree rows, at the highest and lowest 
points in the paddock and also a point in between these. These monitoring points can be seen in 
figure 3. 
 

 
Figure 3 Wind speed data collection points, blue points are top of paddock, red points are middle area 
of paddock, yellow points are valley of paddock, pins are within plant rows, squares are at the start of 
plant rows and circles are control on the road, yellow line is middle site of survival counts, blue line is 
eastern site of survival counts, green line is northern site of survival counts 
 
Figure 4 shows changes in wind speeds between March and April. Even though the seedlings were 
still small (most were < 30 cm high) the data suggest that when wind speed is high - as evident from 
the measurements taken on the road in March - the plants have potential to considerably reduce wind 
speed.  In calmer conditions, as experienced during the April measurements, the differences are less 
noticeable. A reduction in wind speed is likely to become more noticeable once the plants become 
bigger. The trees and shrubs will slow down the wind speed over the paddock reducing wind erosion, 
preserving the nutrient rich topsoil, and conserving moisture in the topsoil. 
 



 
Figure 4 Wind speed over site, data collected 17/03/2017 and 12/04/2017 
 
Photo monitoring was also part of the project and figures 5, 6 and 7 show the top of the site in March 
2016 before planting, December 2016 and March 2017 once the plants were established. The 
increase in total vegetation at the site compared to March 2016 will lead to a reduction in overall soil 
erosion by creating a wind barrier and reducing the wind speed.  
 

 

Figure 5 Top of site March 2016, before planting 



 

Figure 6 Top of site December 2016, after planting 

 

Figure 7 Top of site March 2017, after planting 

The final monitoring measure of the project was a plant count in April. It was not possible to count all 

plants at the site so instead three 300-metre sections of the site were used, one in the valley of the site, 

one at the top of the site and one at the northern end of the site. This equated to 1,800 meters of tree 

and 1,800 meters of shrub rows counted. Within this area there should have been 1,181 shrubs and 

787 trees given that shrubs were planted two paces apart and trees were planted three paces apart. 



From the count there were 113 trees and 524 shrubs. This gives an overall percentage survival rate of 

32% with a percentage survival of trees of 14% and a percentage survival of shrubs of 44%. The shrubs 

which had the highest survival rates were Maireana tomentosa (Felty Bluebush), Viminaria juncea 

(Native Broom) and Rhagodia eremaea (Thorny Saltbush). The trees which had the highest survival 

rates were Allocasuarina acutivalvis (Sheoak), Eucalyptus todtiana (Coastal Blackbutt) and 

Allocasuarina huegeliana (Rock Sheoak). Figure 8 lists the shrub species planted and their percentage 

survival. Figure 9 lists the tree species planted and their percentage survival. Percentage survival 

differed at different locations, with the highest shrubs survival seen at the northern end of the paddock, 

the highest tree survival seen at the eastern end of the paddock and the highest overall survival seen 

at the eastern end of the paddock. Both the northern and eastern sides are at a higher elevation then 

the middle of the paddock. This may have played a role in overall survival. The locations of the survival 

counts can be seen in figure 3 and the survival based on location can be seen in figure 10. Figure 11 

and 12 show the survival of individual species of shrubs and trees at each count location. There were 

high shrub species survival at the middle site however overall total shrub survival was higher at the 

northern site. From this data one can see that the site was a greater predictor of survival compared to 

the species. Figure 12 shows that there were high tree survivals for Allocasuarina huegeliana (Rock 

Sheoak) at the middle site and Allocasuarina acutivalvis (Sheoak) at the eastern site. Eucalyptus 

eromophila (Tall Sand Mallee) had the most consistent survival rates over all the sites, although this 

was at a low level.  

 

Figure 8 Percentage survival of shrub species planted, Atriplex includes both Atriplex nummularia and 

Atriplex cinerea 

 



 

Figure 9 Percentage survival of tree species planted 

 

 

Figure 10 Survival of trees and shrubs at different survival count locations, see survival count locations 

in figure 3 



 
Figure 11 Species specific survival of shrubs at each survival count location, some species have over 

100% survival due to plants not all being planted at the same rate across the site 

 

 

 
Figure 12 Species specific survival of trees at each survival count location, some species have over 

100% survival due to plants not all being planted at the same rate across the site 

 

5.0 CONCLUSION 

Based on the photo monitoring results from the project, there has been an increase in overall ground 
cover through the term of the project arising from both the perennial grasses in the wide inter-row 
alleys and in the shrub/tree belts. However, it should also be noted that some of the ground cover 
which grew over the course of the project are weed species. The project has also given good 
information on species selection when it comes to shelter and fodder for cattle.  
 
 
 
 



The lower-than-expected survival of shrub seedlings in some areas of the paddock may be due to 
factors other than plant characteristics. The species were selected based on previous work indicating 
survival rates should have been higher than what was achieved.  It is possible that some seedlings 
were removed by birds or eaten by kangaroos or rabbits. Even though kangaroos and rabbits are not 
in high densities at the project site, young and palatable plants may have been targeted over other 
feed. Allocasuarina species are often grazed when small. Other work across Australia from the 
‘Enrich’ project and the ‘Shrubs for Emissions Reduction and Carbon Sequestration’ (SERCS) have 
shown that frost can markedly reduce seedling survival.  The number of frost days at the site were not 
recorded, but 2016 was a particularly high-frost season. 
 
Eucalyptus eromophila is not native to the area, but is endemic to the south of Western Australia, 
which has much higher yearly rainfall averages. The low rainfall in the Irwin area may have led to the 
death of some of these plants. 
 
Scalping the soil rather than, or as well as, deep ripping the lines in which the plants were planted 
may have increased survival rates as it would have completely removed weed competition from the 
planting lines. Whichever planting strategy is used, more information on the risk of plant death from 
residual herbicide sprays would be helpful as this may have affected the survival of the plants in the 
trial, however this is not known for sure. It could be seen that as it got warmer more plants thrived in 
the deeper ripped lines, likely due to water being forced to these areas. However, as rainfall reduced 
in December and early January the sandy soil of the site would have retained little moisture for the 
plants to use to get through these dry months, leading to some plant deaths, which is to be expected. 
 
While the survival rates from the plant counts were low the landholder was of the opinion that the site 
is looking good and that many sections of the paddock show promise. The survival count may not be 
a true representation of the final outcome of the project as not every plant was counted. As can be 
seen in figure 10 survival of different plant types varied with location. In time, most importantly when 
stock are reintroduced to the paddock, the outcomes will be more apparent. At present the site has 
reduced erosion compared to this time last year when the ground was bare. Note that the paddock 
was grazed in 2015 prior to planting in 2016. With no stock in there for a year this has also increased 
ground cover. Once the shrubs and trees get bigger the microclimate created by the plants will 
become evident. 
 
The main area of improvement for this project, and future fodder shrub projects would be around 
species selection and correct planting of seedlings. Figures 8 and 9 show the survival rates for trees 
and shrubs in this project, and this information may be useful to other landholders. However, it is 
important for anyone considering planting trees and shrubs as part of their whole farm system to be 
aware of their soil type, what species have had a good survival rate in the past, and to talk to people 
such as supplying nurseries and consultants who have worked on similar projects, about which 
species would best suit their projects. These may not always be endemic to the landholder’s farm, but 
other natives, which may better survive in a bare paddock. 
 
As an aside Anameka has been planted on this property this year using a Chatfield Tree Planter with 
a great deal of success. 
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