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Abstract: Scientific literature regarding forest garden systems highlights the 

potential for nature analogous species assemblages or polycultures. This literature 

forms a conceptual framework for analog species selection during the design 

process; taking plant structure, function, phenology and soil preferences into 

account along with additionality provided by potential yields (food, fibre, medicine) 

and facilitative actions such as nitrogen fixation. These criteria were applied to a 

worked example of a forest garden polyculture, modelling the significant potential 

for nature analogous designs. Results show that it is theoretically possible to create 

a polyculture of five different successional layers that is both productive, yielding 

food, fibre and medicine, and analogous with a native species assemblage that might 

ordinarily establish under a natural process of succession.  

Keywords: Forest garden; Analog forestry; Nature analogous; Polyculture; 

Functional analog.  

 
 

INTRODUCTION 

 There is a bank of scientific literature regarding 

intermediate successional systems; commonly referred to as 

forest gardens, food forests, successional agroforestry or 

stratified multifunctional species assemblages (Jacke and 

Toensmeier 2005; Wiersum 2004; Young 2017). This 

literature includes references to nature analogousness, 

analog forestry and eco-synthesis whilst setting out some 

fundamental concepts and criteria of how to select species 

that could be functional ecological analogs in place of less 

desirable native species when designing a forest garden 

system. The net result of this process is an assemblage of 

analog species occupying distinct successional layers. In this 

paper the conceptual framework of analog forestry is applied 

to a worked example, demonstrating how functionally 

similar a forest garden can be to the native species 

assemblage it is replicating while also producing improved 

yields of food, fibre and medicine. For the purposes of this 

paper, “native” denotes a plant that could ordinarily grow on 

a site under a natural process of succession and “polyculture” 

denotes an assemblage of species occupying different 

successional phases or layers within a system 

simultaneously.  

Functional analogs within forest garden systems – a 

conceptual framework 

 Forest gardens tend to have high levels of biodiversity 

due to the taxonomic variety of plants that form the various 

successional layers or polyculture (Albrecht and Wiek 

2021). They are also environmentally regenerative 

(Wartman et al. 2018), helping to restore and protect soils, 

manage water flows and store carbon all while providing 

potentially high yields of food, fibre and medicine. This 

renders them edible ecosystems, consciously designed for 

human benefit (Jacke and Toensmeier 2005), but 

simultaneously serves the interests of Nature’s economy 

(Shiva 2005) by helping to sustain essential ecosystem 

functions. It is unsurprising, then, that the “coltura 

promiscua” or mixed cultivation ethos of forest gardens may 

date as far back as the mesolithic, forming part of hunter-

gatherer cultivation practices (Paschall 2020) and almost 

certainly dating back to some of the earliest known ancient 

civilisations (Bjorkland et al. 2019). According to Wartman 

et al. (2018 p.7) indigenous peoples around the world 

“...have been shaping ecosystems for thousands of years.” 

The key point regarding these systems is that, as Jacke and 

Toensmeier (2005) state in the case of indigenous American 

successional agroforestry, they were so ingrained within the 

environment it could hardly be called agriculture. This 

shows that productive agricultural systems can effectively 

mimic native ecosystems by incorporating a matrix of high 

species diversity, structural complexity, low management 

demands with minimal inputs, and a plethora of yields 

(Young 2017). In addition, such systems may persist for 

thousands of years once established, testament to their 

resilience and adaptability in the face of emerging pests and 
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diseases, climate change, and other biotic and abiotic factors 

(Maezumi et al. 2018). 

 In designing forest garden systems then, the aim is to 

mimic nature, preserving fundamental structural and 

ecological characteristics of natural forest habitats. The 

species composition of a forest garden system is adapted to 

suit human needs but remains “nature analogous” (Wiersum 

2004 p.124). Jacke and Toensmeier (2005 p.28) help to 

frame this process by placing forest garden systems on a 

nature-agriculture continuum, demonstrating how various 

agricultural practices stand-up to natural systems and 

showing that the more nature analogous the practice, the 

better it performs overall. They develop this further by 

considering the linguistic connotations of the term “non-

native plant” which is often conflated with negative 

perceptions. They ask if that species, though exotic, can be 

subject to “eco-synthesis” and used to consciously help 

generate a novel ecosystem that is still nature analogous. 

They concede that natives are preferable where they suit site 

conditions, perform a comparable community niche and also 

meet the productive aims of a forest garden system. 

However, ecological analogs can often perform functions 

that their native taxonomic equivalents cannot. Food 

production, nitrogen fixation, nutrient accumulation and 

pollinator facilitation are all important components of forest 

garden systems, prompting designers to consider whether an 

alternative proxy should be designed into the ecosystem to 

perform one or more of these functions instead (Bjorkland et 

al. 2019). For example, certain non-native flowers may be 

cultivated within orchards in order to reduce insect pests by 

increasing the effectiveness and abundance of parasitoids 

and predators (Jacke and Toensmeier 2005). Essentially, the 

substitute species is a functional ecological analog selected 

in place of an ecologically similar species for a specific 

purpose. Criteria for achieving this might include selecting 

plants based on individual phenological traits such as the 

timing of flowering, their soil preferences, or structural traits 

such as height and form (Jacke and Toensmeier 2005; Young 

2017). But often species choice is also based on economic 

considerations, such as whether the plants’ yields help to 

sustain an agricultural business or landholding by meeting 

the demands of markets. Young concedes that, despite all of 

the above, no two species are exactly analogous. It is also 

important to recognise that the introduction of non-native 

invasive species is of increasing ecological concern globally. 

For example, in the UK a significant number of non-native 

invasives have been introduced, causing detrimental 

ecological impacts (Manchester and Bullock 2001). As a 

result, there are currently 36 listed alien invasive species of 

special concern with legal restrictions pertaining to their 

cultivation (Gov.UK 2024). Assessing whether to use an 

analog species must, therefore, take its potential for 

invasiveness into account. 
 Going beyond the consideration of individual plant 

species, Young (2017) emphasises the building of species 

assemblages that together contain functional characteristics 

of key natural successional phases. The focus, then, is on the 

promotion of ethnobotanical plant associations that are 

complementary, and which avoid negative impacts such as 

allelopathy. When designing the system, it is also useful to 

consider that taxonomically related species often perform 

similar ecological roles (Jacke and Toensmeier 2005). For 

example, all trees within the Alnus genus fix nitrogen to the 

soil via an actinorhizal symbiosis with Frankia bacteria 

whilst plants of the Rubus genus all produce edible fruits and 

nectar for pollinators. Ernst Gotsch, a pioneer of syntropic 

agriculture in South America, has applied this logic in his 

forest garden system, substituting a proportion of site native 

species for “eco-physiologically similar” cultivated ones 

(Young 2017 p.194).  

  In the UK, prevailing woodland species assemblages or 

polycultures have been documented and categorised as part 

of the National Vegetation Classification (NVC) system 

(Hall, Kirby and Whitbread 2001). This phytosocial 

categorisation identifies successional layers of vegetation 

that commonly grow together and broadly the type of soils 

on which they occur. As a means of informing design, these 

assemblages provide clues as to the functional and structural 

precedents that would be set under the natural process of 

succession. As well as referring to systems such as NVC, 

indigenous knowledge of native species and their respective 

habitats can inform the design.  

 This paper applies the above conceptual framework to a 

worked example of a forest garden polyculture with the aim 

of modelling the potential for nature analogous designs.  

MATERIALS AND METHODS  

 Oak dominant and mixed deciduous NVC categories 

W10, W11, W16 and W17 were used as an approximation of 

species assemblages within UK native lowland habitats on 

slightly acid to mesotrophic soils (Hall, Kirby and Whitbread 

2001). In addition, native species observed to grow within 

these assemblages but which aren’t included in the NVC 

inventory were considered. Five species from the 

assemblage were then selected for inclusion in a worked 

example, with one species per successional layer for 

simplicity. The following species were selected: 

Groundcover layer: Hyacinthoides non-scripta (bluebell) 
Herb layer: Anthriscus sylvestris (cow parsley) 
Shrub layer: Rubus fruticosus (bramble) 
Fruit tree layer: Prunus avium (wild cherry) 
Canopy tree layer: Betula pendula (silver birch) 

 Functional ecological analogs were then considered from 

a list of temperate forest garden species (Crawford 2010) and 

rated using the criteria outlined in the conceptual framework. 

The final species choice was then included in a comparative, 

colour-coded chart (Table 1) to illustrate taxonomic, 

phenological, functional and structural analogousness with 

its native counterpart. The chart also shows potential yields 

and whether the species is a UK native or potentially 

invasive. 

RESULTS AND DISCUSSION 

The results (Table 1) show that it is possible to create a 

polyculture of five different successional layers that is both 

productive, yielding food, fibre and medicine, and analogous 
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with a native species assemblage that might ordinarily 

establish under a natural process of succession. Fig. 1 

illustrates the polyculture and its successional layers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    To provide some context to the results: Birch (Betula 

pendula) yields edible sap, fuel wood and timber whilst 

improving soil by cycling nutrients in its leaf litter and is, 

therefore, a useful canopy tree within a forest garden system. 

However, if soil nitrogen levels are very poor, alder (Alnus 

spp.) may offer similar yields, comparable functional 

benefits and additionality through its pronounced nitrogen 

fixing abilities. Alnus cordata was selected over the UK 

native Alnus glutinosa due to its greater drought tolerance 

and to illustrate that non-UK native species can be highly 

analogous. Wild cherry (Prunus avium) is another native 

species that could add value to a forest garden system. 

However, sour cherry (Prunus cerasus ‘Morello’) is a highly 

analogous species that produces a cherry variety with a 

higher end market value (Tastewise 2024). It can also be 

grown on rootstocks such as Gisela to control vigour and the 

ultimate height and spread of the tree. Bramble (Rubus 

fruticosus), though a productive fruit bearing shrub, may be 

too vigorous for certain forest garden systems, particularly 

where there is a desire for herbaceous and/ or groundcover 

successional layers. Therefore, as Table 1 shows, it could be 

substituted for functionally similar species within the same 

genus such as raspberry (Rubus idaeus). Alternatively, 

Himalayan creeping bramble (Rubus nepalensis) is a non-

UK native that was considered but which exhibits less 

analogous structural traits due to scrambling much like a 

groundcover species.  

Cow parsley (Anthriscus sylvestris) is a common 

herbaceous species within lowland broadleaf woodland 

edges (Woodland Trust 2024). As the plant is inedible it is 

of limited use to a forest garden system. However, sweet 

cicely (Myrrhis odorata) is a functionally similar plant, in 

the same taxonomic family, that yields edible leaves and 

seeds. Since sweet cicely is structurally similar, has similar 

flowers with the same phenology and thrives in the same soil 

conditions, it is a highly analogous species for cow parsley. 

Finally, although not of the same family, wild garlic (Allium 

ursinum) is of the same taxonomic order as bluebell 

(Hyacinthoides non-scripta) with many similar traits and 

thus is highly analogous whilst producing improved yields 

due to its edible leaves. 
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CONCLUSION  

 Using the parameters outlined in the conceptual 

framework together with the worked example above, this 

paper models the potential for nature analogous polycultures 

within forest garden systems. The model demonstrates a 

process that could be applied to forest garden design which, 

since it is illustratively simple, provides considerable scope 

for further development. Specifically, there is scope to apply 

the principles of this paper to develop a more comprehensive 

inventory of polycultures that are analogous with a variety 

of common woodland edge species assemblages. Such a 

catalogue could conceivably become useful reference 

material for forest garden designs in much the same way that 

Forest Research’s Forest Development Types are for 

productive woodland creation and silviculture in the UK 

(Forest Research 2024). Further study could also test the 

limitations of the analog forestry approach by clarifying the 

proportion of native species without appropriate functional 

analogs.   

Given the potential of the analog forestry approach, the 

author recommends using the aforementioned conceptual 

framework and methods to inform forest garden designs. In 

addition, this paper should inspire further enquiry into the 

potential for food forests as analogs to native forest habitats 

at scale, in order to increase the availability of food, fibre and 

medicine within the natural environment; essentially 

reviving intermediate successional agricultural systems that 

have historically been cultivated by indigenous cultures 

around the world.    
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