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Background: 

The All Nations Food Forest Project is a community-initiated urban agriculture project that 
grew out of the success of the Northcote Library Food Garden. It was conceived with the 
aims of bringing the elements of community, food and forest together in a demonstration 
site that would produce tangible benefits to residents and council in terms of food security, 
community education, community building and increased use of public space.  

A food forest model was chosen because it was the most sustainable and highly productive 
system possible, which also required the least maintenance and would be the most visually 
appealing of all food producing garden styles. The intent was to produce a fully documented 
‘template’ site with ongoing case studies which could serve as a resource for other councils 
and members of the general public wishing to construct a similar project. 

The project was conceived by Angelo Eliades, John Pinniger and Charlie Si in February 2012, 
a detailed project proposal was submitted to Darebin City Council in April 2012. 

Regrettably the project was commandeered by the council’s landscape architects who 
erroneously assumed they had the necessary skills to produce a food forest garden design 
on their own, which is essentially an advanced Permaculture design of a living ecosystem, 
and predictably, they failed to achieve this objective. The hard landscaping construction of 
the project was completed by contractors in July 2014, which was followed by a community 
planting day event on Sunday 27th July which was seen as the completion of the project. 



This review will investigate the council landscape architect’s attempts to construct a food 
forest garden in public space. The project reviewed here is not the All Nations Food Forest 
project, which was never designed or built, this is a review of the council project that was 
built instead of the All Nations Food Forest project, while it was misleadingly carried out 
under the project’s banner. 

 

Procedure: 

As one of the project initiators, upon project completion I conducted a review of works, and 
then conducted a further detailed review of the site six months later to assess the progress 
of the project and the extent of any problems. 

The initial review was concerned with: 

• The appropriateness of the species planted in the garden bed 

• The positioning of the trees relative to the site and spacing of the trees relative to 
each other 

• The appropriateness of the companion plants in relation to each other and the trees 
they were planted next to 

• The condition/composition of the soil and incursion of weeds 

• The presence of detrimental elements in the surrounding landscape that posed 
significant risk to the food forest garden 

 

The follow-up review was concerned with: 

• The success of the various species planted in the garden bed through the warm 
season period 

• The progress of any weed growth in the garden 

• Any ‘red flag’ conditions indicating potential future problems that needed 
immediate and urgent rectification 

 



Findings: 

All trees and underplantings were assessed according to accepted horticulture industry 
standards and design principles and the overall site was assessed in relation to the design 
principles of Permaculture Food Forest design. The findings and subsequent 
recommendations and conclusions were checked with other professional horticulturalists 
employed in the industry, with associates in academia and other qualified professionals in 
industry organisations, who independently confirmed and validated the information 
presented in this report. 

The assessment identified: 

• 17 horticultural issues, the majority of them related to inappropriate tree spacing 
and the rest being issues of inappropriate plant location. 

• 4 major design issues which were identified to pose a significant risk to the success 
of the project 

• 4 critical issues which are definite ‘red flags’, which, if unaddressed will definitely 
lead to the failure of the food forest garden 

 



Horticultural Issues 

The following issues were assessed to be inconsistent with sound horticultural practices and 
the tree spacing regime was determined to be inconsistent with any viable pruning and tree 
maintenance regime or food forest design strategy. If trees are placed too close together 
they will fail to become productive and become weak and susceptible to pests and diseases. 
The ‘distances between trees’ measured below refers to the distance of the trunk of one 
tree to the trunk of the other, and not the distance between canopies, which is much 
closer.  

• Two pomegranates planted 1m apart in narrow corner of bed around 30cm wide 
 

• Quince 1.2m from pomegranate 
 

• Chamomile has all died – too exposed due to planting in unsuitable position 

 
Mass planting of chamomile all dead in peak growth season in bed irrigated daily 
 

• Vigorous nasturtium groundccover plants overrunning oregano  and rosemary 
 

• Ornamental cottage garden plant Statice (Limonium perezii) is not appropriate for a 
food forest 
 

• Ornamental salvia, another cottage garden plant, is inappropriate and is 
maintenance intensive to keep tidy 
 



• Tall background plants such as pineapple sage, fruit salad sage, angelica planted at 
edge/foreground of garden bed obstructing tree access and shading out smaller 
trees, also planted too closely together  

 
Small citrus tree overgrown by angelica 
 

 
Mass planting of feverfew overgrowing young citrus tree 
 



 
Another citrus surrounded by an overplanting of inappropriately tall plants 
 

• Three plum trees trees all 1 m apart in triangle (trunk to trunk measurement) 
 

• Mulberry 1m from plum (trunk to trunk measurement). Mulberry too big for that 
bed 
 

• Mulberry 1.2m from plum and pear (trunk to trunk measurement) 
 

• Two pear trees planted  1.5m apart (trunk to trunk measurement) 
 

• Pear and persimmon 1m apart (trunk to trunk measurement) 
 

• Two persimmon trees planted 1m apart (trunk to trunk measurement) 
 

• Sage, angelica and feverfew plants are growing over the citrus trees, most are now 
in a bad condition with visible signs of defoliation and some dieback. 
 

• Midyim berries which grow to 1.5m wide each are planted in a cluster 30cm apart. 
 

• Six citrus trees which grow to full sized trees are planted in a 5m length of garden 
bed, approximately 80cm from each other (trunk to trunk measurement). 

 

 



Design Issues 

The following broad design issues that are systemic to the whole garden were identified 
which are inconsistent with the accepted practices of tree orchard planting, food forest 
design companion planting and general plant cultivation.  

• Trees planted too closely, no viable pruning and maintenance system will support 
planting of full size trees in such close proximity 
 

 
Overly close planting of trees in a narrow bed 
 

• Tall background plants planted in foreground, obstructing access to trees for pruning 
maintenance and harvesting 
 

• Inappropriate spacing and positioning of plants in relation to their cultivation 
requirements – commercially supplied plants detail sun/shade requirements and 
plant spacing on the labels, which have not been followed.  
 

• The position of companion plants should be determined by the trees and other 
plants they are intended to support and deliver various benefits to, this is how the 
technique of companion planting works. There should be a sound rationale for each 
companion plant located around each tree. As a professional teacher on the subject 
of companion planting, the planting scheme of the understorey plants would appear 
to be ad hoc. 



 
Mass plantings are a formulaic design strategy used in ornamental aesthetic garden 
design. The stakes are supporting citrus trees which have disappeared under the 
plants around them. There is no companion panting strategy here, the citrus is 
actually being harmed by surrounding plants.  
 

 

 

Critical Issues 

The following critical issues were identified as serious ‘red flag’ issues which, if unaddressed, 
will lead to the failure of the food forest garden 

• Six Eucalyptus leucoxylon  (Yellow Gum) trees which grow 10-30m high are 
planted in ‘native bed’ which runs parallel to the food forest garden bed are 
planted as close as 2.5m from garden bed. These are allelopathic trees which 
inhibit plant growth, and have very invasive root systems which will invade the 
garden bed and aggressively compete with the trees and plants for water and 
nutrients. The canopies of these tall evergreen trees, once established, will 
detrimentally shade out the food forest garden bed. This tree species, in a high-
density planting, is inappropriate planted next to a food garden. 



”Between the Eucalypts” – line of established eucalyptus trees on left hand side, 
with some of the new young eucalyptus trees spaced close together visible on 
right hand side approximately 3m away 
 

• The canopy dripline of the closest established eucalypts on east side, planted 4m 
from the garden bed reaches the edge of the garden bed, clearly indicating that 
the roots are definitely beneath the garden bed already. The detrimental 
aspects of eucalypts mentioned in the previous point apply here also, but there 
is the issue that the garden bed excavations were carried out well within the 
tree’s TPZ (tree protection zone), an area defined by arborists as off limits to any 
construction because of the location of roots that are critical to tree health. 
Arborists employ several methods for determining the TPZ, some common 
methods are the canopy drip line (canopy width) plus one metre, which in this 
case lies half way in the garden bed, for tall, narrow trees the TPZ is defined as 
extending out to half the tree height, which in the case of this 12m eucalypt 
would put the edge of the TPZ two metres inside the actual garden bed. The 
third method employed is to the trunk thickness at chest height (1.4m) x 12, 
where diameter of the Tree at Breast Height (DBH) TPZ = DBH x 12. The TPZ 
indicates the zone that should be protected from development on all sides if a 
tree is to be retained, and only on an arborists approval can construction 
encroach on this area, as root damage  will lead to drought stress and possibility 
the death of the tree, and the effects of such damage may take several years it is 
shown in the crown of the tree.  A trees root’s will typically be 2-3 times the 
canopy width and up to five times in dry conditions, so by the most conservative 
estimates the tree line of established eucalypts that are situated parallel to the 
garden bed on the east side have roots extending out 8m which would place 
them completely under the garden bed, and part way into the path on the 
opposite side. A more realistic estimate would place the roots well underneath 
the ‘native bed’ area.  



 
Canopy drip line of established 12m eucalyptus over garden bed, roots extend far 
beyond drip line. 
 

 
Some of the established eucalyptus trees lining the garden’s east side. 

• Shade trees, particularly the Chinese Elms (Ulmus parvifolia) , which grow to a 
height of 10m and a width of 11m are planted  in close proximity to both the 
garden bed (approx, 3m) and similarly close to the seating area where the 
heritage apples are planted, which will cast deep shade over the area under 
which no other trees can survive. 



 
Chinese Elms (Ulmus parvifolia) with an 11m canopy width when filly established 
planted 3m from the garden bed and 3m from each other. 
 

• Kikuyu (Pennisetum clandestinum) is growing in the garden beds, it is an 
aggressively invasive warm season grass with roots will go down 50cm deep, 
often further, and manual removal is difficult as any broken pieces of the thick 
surface runners or underground rhizomes will regrow. There is an unknown but 
significant quantity of scalped lawn dug throughout the garden bed at all depths 
and levels as was revealed on the community planting day where approximately 
half a cubic metre was dug out from the planting holes alone which constitutes 
an insignificant percentage of the soil volume. The presence of this grass creates 
needless maintenance and will definitely overrun an irrigated bed, and being 
allelopathic, will inhibit plant growth.  
 

 
Kikuyu from soil contamination growing through mulch 



 

 
Large chunks’ of clay soil filled with kikuyu roots contaminate the whole garden 
bed through its breadth and depth, a challenging weed control issue that should 
never have happened in a new project where new soil was used. 
 
As a point of notice, as this garden bed was newly built and filled with fresh soil 
by contractors, it is highly irregular that it should be contaminated with kikuyu, 
which was evidently excavated from the site judging by the soil attached to the 
roots which matches the soil on site, and by the contractor’s own admission.  
Another inconsistency is that once this issue was identified, the contractor’s 
work was signed off as satisfactorily completed, when in the industry, under no 
circumstances would a newly-established garden bed with weed contamination, 
especially one intended for food production, be deemed as acceptable. 
 
 

 

 

Recommendations:   

In assessing a design, it is important to be able to determine how the garden will look in 
several years, and at the point where it will be established in ten years time.  

The consensus opinion of  professional horticulturalists and postgraduate horticulture 
students who have visited the site with whom I have conferred is that in its current state, 
the food forest bed is guaranteed to fail.  



• With tree lines of eucalypts hemming in the long, narrow garden bed from both 
sides, planted at such a close distance, their highly invasive roots will encroach into 
the garden bed, outcompeting the trees and plants in the garden for water and 
nutrients.  

• The west side eucalypts in the ‘native bed’ will also grow across the garden bed, 
cutting out sunlight, especially in winter which will adversely affect the evergreen 
trees such as the citrus.  

• The Chinese elms will extend their canopies over the south side of the garden bed, 
casting deep shade over it, and also shade out parts of the heritage apple area. 

• If regular and continuous weeding is not carried out, or if the garden bed is left 
unattended for any significant time, the kikuyu grass develop its root system further 
into the garden bed after which it will easily invade the entire bed, eliminating all 
but the tallest of plants and trees. 

There are several possible solutions to remedy the issues outlined in this report. It is 
imperative that the critical issues are dealt with first, as they represent the most significant 
threat to the long terms survival and health of the plants and trees in the garden bed, 
irrespective of whichever course of action is taken. What is definite is that inaction is not a 
choice as matters stand, and as such, the following proposed solutions are offered. 

 

 

Redesign and Repair Solution 

If the design and horticultural issues are addressed there is a high probability that this 
food forest garden can succeed to fulfill its intended aims. 

The strategy for this solution entails removing any factors which are detrimental to the 
plants and trees in the garden, followed by a redesign, and replanting. 

The process for such a solution would work as follows: 

• Removal of all Eucalyptus leucoxylon trees from the lower bed and replacement with 
a more appropriate species of native tree which is bird or bee attracting and offers 
some ecological benefit. 
 

• Removal of all established eucalyptus trees along the east side of the garden bed 
whose roots have the potential to invade the garden bed, as assessed and advised 
by a council arborist who can give a qualified opinion risk of root encroachment. 
 

• Removal of Chinese Elm trees on the south side of the garden bed whose canopied 
have the potential to overshade the garden bed and apple orchard area, as assessed 



and advised by a council arborist 
 

• Redesign of the food forest garden main bed, using qualified members of the 
community that have proven experience in designing food forest gardens. It is 
important to remember that food forest design is ecological design, not aesthetic 
design, and the task involves building a self-sustaining living ecosystem, and requires 
extensive plant and tree knowledge, an understanding of forest and soil ecology, 
and Permaculture design skills. 
 
In keeping with the aims of community education and creating a demonstration 
garden that can serve as a template for future projects, the design must have: 
 

• The appropriate number of trees adequately spaced to reflect the intended 
tree canopy size and pruning maintenance scheme which will be used, which 
must be explicitly specified. 
 

• A rationale for every tree planted, which includes the reasoning behind the 
relative position of every tree to the garden bed, surroundings, and adjacent 
trees.  
 

• A design rationale must be provided for the selection of companion plants 
used in association with each tree and their location/position in the design.  
 

• Any plant guilds employed around fruit trees must be similarly described in 
terms of purpose and the benefits and it provides. 
 

• More than two layers, i.e. the current garden consists only of trees and an 
underplanting of an herbaceous layer, this is essentially an underplanted 
orchard. Up to seven layers exist in a food forest, as they do in a natural 
forest as a result of the ecological process of forest succession.  
 

•  According to new design, removal/replanting to new location - deciduous trees in 
winter, and evergreen trees in early spring. All other plants can be relocated in 
spring. Accessible water supply is critical for survival of evergreen trees and plants in 
springtime.  
 

• Due to excess planting of the garden bed, as many as half of all fruit trees will need 
to be removed outright from the garden bed. Council will need to find another 



location and/or site to plant these trees. 
 

• Water supply has been run all the way to the garden bed to supply the irrigation but 
no tap has been installed to make replanting and maintenance possible. Nearest 
secure tap is approximately 200m away uphill and attempting to carry out a deep 
spot-watering of a garden bed that is over 100 square metres in size after replanting 
using a watering can which weighs around 8kg filled is unviable. It is unreasonable to 
expect the general public to work in such a manner, especially the young and elderly 
in what is meant to be an all-inclusive garden project and a potential OH&S issue as 
the probability of accidents increases with fatigue and the possibility of back and 
muscle injuries of carrying a heavy weight repeatedly over a long distance. A tap 
located in close proximity to the garden bed is critical to the maintenance of the 
garden. 
 

• Kikuyu will need to be manually weeded out, and there is always the possibility that 
this task will not be successful, so the presence of the grass may present an ever-
present risk. 

 

In Permaculture design, the design accounts for surrounding elements such as buildings, 
trees, sun, wind, gradient and contour, so the design has a dependency on the site being in 
its final state. As such, all site works, including the as removal of detrimental trees, will need 
to be completed before the design stage can proceed. After the completion of works on the 
site, the site is then reassessed as part of the formal design process to establish the 
framework and environmental constraints of the site, and then the design process proceeds 
from there. 

The other solution involves a greater commitment to making the necessary changes but has 
a higher probability of success. 

 

 

Rework and Restart Solution 

If the All Nations Food Forest project is assessed objectively, there are many detrimental 
environmental and design factors working against the success of the project. Beyond the 
threat of the invasive eucalyptus roots on both sides, the young trees planted close by 
that will grow into large-canopied shade trees in the future, and the ever-present and 
possibly unresolvable issue of kikuyu grass spread evenly right through all thirty cubic 
metres of soil in the garden bed, there are other factors working against the garden. 

The narrow garden bed design presents a few major issues.  



• The only planting arrangement possible is a single strip of trees, and just as a single 
strip of trees in the wild cannot function as a forest, a living ecosystem, neither can a 
man-made food forest.  When forest canopies overlap enough to stop the wind and 
sun passing straight through, they create microclimates which can then support 
plants and trees which would not survive or thrive in a more exposed position. As a 
consequence of the bed shape, all trees are always exposed, and microclimates 
cannot be readily created. 
 

• The bed constrains the size of the garden such that it cannot be expanded or 
reduced in size relative to community interest and the success of the project. 
 

• The shape of the garden bed is inefficient both as a garden bed and a hard 
landscaping construction, as the shape chosen maximises the amount of materials 
required to construct it, while minimising the area of garden bed it provides. 
Similarly the narrow ends of the garden bed which extend for a few metres cannot 
hold enough soil volume to support a tree with a reasonable sized canopy, or larger 
shrubs, and are therefore minimally functional. 
 

• The extensive use of brickwork is a detrimental to many plants and trees because 
the mortar used contains lime, which leaches into the soil, making it highly alkaline. 
Most fruit trees and berries prefer a slightly acidic soil. Because of the narrowness of 
the bed, each tree’s roots will be in contact with the brickwork on both front and 
back borders after about a year or two, and cannot readily avoid the very high soil 
pH. Some fruit trees do not tolerate alkaline soils, and the effects will be more 
clearly visible as the root zone of each tree extends into the areas of higher 
alkalinity. The other issue is that nutrient availability to trees and plants is greatly 
impacted at extremes of soil pH. Nitrogen, calcium and magnesium reduce in 
availability, even if they are present in quantity in the soil, when the soil is alkaline. 
The availability of iron, manganese, copper and zinc similar decrease in a highly 
alkaline soil. Fertilizing a large garden bed in a public space presents a significant 
challenge in itself, but when the nutrients in the soil are ‘locked out’ and plants 
cannot access them die to high soil alkalinity further compounds the problem. 
 

• The lower bed downhill of the garden three metres away has no effective weed 
barriers installed and this ‘native bed’ is already being invaded by the surrounding 
kikuyu lawn. As the standard method of weeding this bed will be with the spraying 
of chemical herbicides, the upward slope creates an updraft which can cause the 
wind drift to be carried into what is designed to be an organic produce garden filled 
with edible plants which people will eat. There can never be any absolute guarantee 
that there will be no overspray or wind drift from the spraying of chemical 
herbicides, so unless a more laborious method such as painting of herbicide onto the 



grass encroaching the lower bed is used, there is a risk of herbicide contamination of 
edible plants which poses a potential public liability issue. 

 

Since the design of the garden bed is inclined more towards form over function and 
is more biased towards aesthetics, the whole food forest can be removed, and the 
whole native bed can be similarly cleared. The kikuyu can be eradicated from the 
main bed by whatever means is appropriate, which will be easier without any plants 
there, and then both beds can be planted up as showcase gardens of plants 
indigenous to the Darebin region.  

A purpose-built indigenous plant and tree display garden would create a significant 
landmark, and although it would not provide the same degree and range of benefits 
of a community food forest, it will offer benefits which are beyond the scope of this 
document to examine. 

The original proposal for the All Nations Food Forest can be resubmitted, and all the 
trees and plants planted on a new site location within the park. 

 

Conclusion:   

In my professional capacity as a horticulturalist and Permaculture designer, and as a co-
founder of the All Nations Food Forest project, I have suggested two possible solutions as 
viable courses of action to address the current problems with the project.  

- An attempt at remediation of the site - By removing the nearly eucalypts, many of 
the existing fruit trees, and the elms and oaks to the south of the garden, the site 
can be made viable for a food forest project. Once this is done, a proper design can 
then be produced to fit in with the existing hard landscaping. 
 

- A reworking of the project – The garden bed can be re-purposed, all existing plants 
and trees are removed, and the area redesigned as a purpose-built indigenous 
garden to display the trees, shrubs and understory plants of the area. 

 

These proposed solutions offer positive outcomes to a project that is currently unfeasible, 
and provide the possibility of delivering a project of significance to the community which can 
deliver a whole host of benefits for both council and residents. 

 

Angelo Eliades, on behalf of the All Nations Food Forest project group. 
 
 
 
 
 


