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Introduction: 

How we can sustainably use land and produce food are major challenges facing the UK horticultural 

industry today.  In particular, rising up the political agenda are the concerns around climate change, 

biodiversity loss and soil degradation, and the need to increase resilience and adaptation to 

changing weather patterns.  Agroforestry is an innovative land use system that has received little 

attention by the UK horticultural industry, but which could be a useful model for dealing with some 

of these pressing concerns.  The approach is gaining attention due to its potential in combining the 

benefits of planting trees with large scale food production.  The recent IPCC Special Report on 

Climate Change and Land (IPCC, 2019), for example, describes agroforestry as offering important 

multifunctional benefits and mitigation potential in respect to climate change.   

Wanting to explore how agroforestry and commercial horticulture could be combined, in 2019, for 

my RHS Master of Horticulture (RHS MHort) dissertation research, I sought to assess how one 

particular system of agroforestry could potentially be of benefit to field-scale vegetable producers.  

Agroforestry can be simply defined as a practice of integrating trees/woody plants with crops and/or 

livestock.  Agroforestry systems may be established for a range of reasons, a key aspect being the 

multiple benefits that such a system can provide for the grower, the environment and wider society.  

For example, for the grower, agroforestry may yield various products (e.g., fruit, nuts, timber, fuel), 

provide microclimate benefits (e.g., shelter or shade for crops and animals) and business 

diversification.  There are also local and wider environmental benefits that may be realised, for 

example, enhanced biodiversity, soil health, water management and carbon storage by trees.  Social 

benefits may include enhanced rural and business opportunities provided by such diverse systems.  

A recent review of the research literature by Gordon et al. (2018) outlines many of these benefits.   

Today, a range of agroforestry practices are utilised across the world.  Forest gardening, for example, 

where a range of crops are grown beneath the tree canopy in a woodland environment, is widely 

practiced by smallholders in tropical regions of the world.  The grazing of orchards and woodland can 



also be seen as agroforestry.  A further form of agroforestry is known as alley-cropping, and it was 

this particular system, in relation to horticulture, that was the focus of my research study.   

Alley-cropping is the practice of growing rows of trees or other woody plants through productive 

land.  The wide areas between the tree rows are known as ‘alleys’ and are used either for grazing 

livestock or for cultivating field-scale crops.  In an alley-cropping system, a short term, usually 

annual, crop is grown in the alley beds which lie between rows of trees.  The alleys are usually wide 

enough for field-scale machinery to cultivate the beds and tend the crops without damaging the 

trees.  The tree component may consist of a single species or it may include a range of species with 

different functions (e.g., food or timber).  The alley crops may be arable, horticultural or even energy 

crops such as short rotation willow coppice.  The trees are planted in a tree line which usually 

remains as an uncultivated strip.  Alley-cropping systems may also be known as silvoarable or 

silvopastoral systems, depending on whether arable crops or livestock are raised simultaneously 

with the tree crops.  Silvohorticulture is a less commonly used term describing systems that combine 

trees and horticultural crops.  

A key theory of successful alley-cropping is that the components of the system (the trees and crops) 

show little competition for light, water and nutrient resources as their requirements are separated 

spatially and temporally.  For example, the trees and crops can occupy different spatial levels above 

ground, and below ground the tree roots can reach down deeper than those of the crops.  However, 

careful choices need to be made in the design of an alley-cropping system in order to ensure its 

success and prevent crop competition (Newman et al., 2018).   

Commercial agroforestry practices are currently rare in the UK.  A number of predominantly 

agricultural alley-cropping sites have been established in the UK over the past few decades.  One of 

the oldest  is an experimental silvoarable planting established in 1994 on 22ha at Wakelyns in 

Suffolk.  A further significant agricultural system was developed at Whitehall Farm, where in 2009, 

52ha were planted up with tree lines of apples and the 24m wide alleys were used to grow cereals, 

roots and vegetable crops (Briggs, 2012). 

Only a small number of commercial silvohorticultural alley-cropping systems have been established 

in the UK and these cover a diverse range of practices and management models.  Illustrated is a 

vegetable agroforestry system at Tolhurst Organics in Oxfordshire.  Accessing precise details and 

numbers about silvohorticultural sites is challenging as there have not been comprehensive 

published reviews of these.  Some information can be obtained, however, from the Farm Woodland 

Forum and from AFINET, a current three-year EU agroforestry research network that is seeking to 



facilitate the exchange of information around agroforestry practices (see Resources).  To date, 

however, agroforestry research and practice has been agriculture and forestry dominated and the 

benefits to the smaller scale horticultural industry are less visible.       

My research: 

For my research study I selected and investigated three UK field-scale vegetable producers, utilising 

alley-cropping agroforestry systems which had been initiated over the previous fifteen years.  The 

three sites, broadly representative of other growers of a similar size, were spread across the UK and 

represented different stages of maturity of alley-cropping system.  The sites were anonymised for 

the study and are referred to as: Site-South, Site-Central and Site-North.  Through a case study 

methodology that included site visits and interviews with site managers, the benefits and challenges 

of these novel systems were explored.  The study sought to identify how successful or not these case 

studies had been to date, and to establish if their models could and should be replicated by other 

commercial vegetable growers.   

The case study sites: 

Each of the selected case study sites produces horticultural food crops over a productive area that is 

at least 5ha in size.  Site-South and Site-Central are long established vegetable growing businesses, 

while Site-North is a more recently established Community Farm.  The three sites share further 

similarities.  Although not a prerequisite for the study, each site was certified as organic or ‘in 

conversion’ and is managed with an agroecological approach.  Even prior to establishing the 

agroforestry systems the three enterprises were relatively diverse operations with many product 

lines.  All three sell their fruit and vegetables through local markets including via vegetable box 

schemes and farmers’ markets and all offer some level of community engagement.   

Each site has developed an alley-cropping system whereby a rotation of field-scale vegetables are 

grown in cultivated alley beds between permanent tree lines.  The salient points about each site’s 

agroforestry system are presented in Table 1 (below).   

It can be seen that Site-South has the most mature alley-cropping system which was established in 

2003.  Two alley-cropping systems have been established at Site-South; these are referred to as 

System 1 and System 2.  System 1 was the only system of the study mature enough to be yielding 

good harvests of tree crops, in this case, mostly cooking apples.  System 2 was established over a 

larger area ten years later and its design was based on experience with the older system.  



The 3ha system at Site-Central was established five years ago.  At this site, a range of apple varieties 

and native trees such as oak and wild cherry have been planted into tree lines, creating alley beds 

20m wide and 130m long.  Vegetables in the alleys are cropped as part of a seven year crop rotation 

which includes a two year fertility-building ley. 

The youngest alley-cropping system of the study was at Site-North, the base of a relatively young 

community farm.  The tree lines for the alley-cropping system here had been planted up over the 

past three years.  At the time of the site visit, in March 2019, most of alley beds had not previously 

been cultivated and were down to a fertility-building ley.  Only one alley bed had grown a vegetable 

crop in 2018, the starting crop in a planned seven year rotation.  The tree planting at Site-North is 

the most diverse out of the three sites.  Trees include fruits, nuts, hazel for coppice, willow for 

basketry materials.  A broad range of both natives and exotics have been used (including apples, bay, 

quince and Mahonia spp.). 

Motivations and opportunities: 

The managers in charge of running and developing the sites were asked a series of questions about 

their initial motivations for establishing the systems, and also about the future benefits and 

opportunities that they thought the alley-cropping systems would bring to their enterprises.  The 

managers of all three sites were positive about their alley-cropping systems and the potential 

opportunities they could bring.  A pattern of themes emerged from all three interviews, particularly 

around: 1) enhanced environmental and biodiversity factors, 2) increased diversity of products and 

enterprises, and 3) increased shelter for vegetable crops.  All managers mentioned, for example, the 

anticipated benefits of having undisturbed soil in the tree lines enhancing soil biodiversity. 

There were, however, differing emphases relating to the contexts of the individual sites.  Increased 

shelter for the vegetable crop also emerged as a major motivation for Site-South and Site-North; 

both of these sites are exposed to strong prevailing South-Westerly winds.  The community farm at 

Site-North were particularly keen to develop an agroforestry system that would provide a broad 

range of products that could possibly enhance social as well as business opportunities.  For example, 

willow and other craft materials were being grown in order to develop future income streams 

including the provision of educational courses. The manager at Site-South, who had experience of an 

older alley-cropping system, had carefully planned the newer system with clear sales markets for the 

resulting tree products in mind.  

In terms of actual benefits that the systems were currently providing, less clear evidence was 

provided by the managers.  The agroforestry systems are, however, relatively immature and in their 



early stages and it became apparent that future research would be needed to assess their success 

across a range of measures.  Only Site-South, with the most mature system, was experiencing the 

benefit of the additional tree crop harvest and the site manager had noted the beneficial effects of 

shelter on vegetable crop growth.  Interestingly, the manager at Site-Central observed that 

establishing his agroforestry system had led to minimal loss of productive vegetable growing space 

allowing the ongoing financial viability of the current vegetable growing business. 

Challenges: 

The site managers were asked about any challenges or problems that had been faced when 

establishing and maintaining their alley-cropping systems.  Analysis of the main themes revealed 

that challenges for the older systems tended to involve problems resulting from the design of the 

agroforestry system.  The problems experienced with the youngest system (Site-North) mainly 

involved challenges in accessing information and resources for the agroforestry system envisioned 

by the community group.   

Design challenges included, for example, a manager’s realisation that, with hindsight, an alley 

spacing was inappropriate, or an unwise tree choice had been made.  Several of these challenges, for 

example, became apparent over time with the oldest alley-cropping system at Site-South.  Here, the 

manager noted that the narrow alley widths of 8m led to problems of competition for resources 

between the trees and the vegetable crops.  Some of the trees also grew more vigorously than 

anticipated,  interfering with cultivation machinery used in the alleys.  Over time it also became 

apparent that the initial tree choice for this system, of predominantly cooking apples, was less than 

ideal as there was not a strong demand for these through the site’s market outlets.  In response to 

these issues, an ‘improved’ System 2 was designed to pre-empt some of the challenges resulting 

from the earlier system.  System 2 was planted with alley widths 24m wide; dessert apples were also 

planted – for which there is an anticipated market demand.   

The manager at Site-Central also acknowledged that some of the agroforestry trees were growing 

more vigorously than expected.  Some of the trees chosen, were also, with hindsight, regretted.  The 

birch trees, for example, were observed to have a shallow rooting system which are more likely to 

compete with alley crops in the future.  Regarding possible future tree and alley crop competition, 

the manager here mentioned the ongoing task of mechanically deep rooting the alley beds every 

three to four years in order to knock back the tree roots and minimise competition. 

The challenges mentioned by the manager at Site-North involved accessing resources in the 

agroforestry pre-setup phase.  This included accessing information about agroforestry design, its 



potential products and the future markets.  Accessing funding for the agroforestry system 

envisioned by the site team was also a challenge.   

Finally, when asked what advice they would give to future silvohorticultural growers, all managers 

emphasised the importance of taking a long-term view of the project.  The importance of carrying 

out thorough prior research and of carefully designing a system to suit a site’s particular context 

were also strongly emphasised.  It was notable that each manager viewed their enterprises as 

changing and adapting in the future, acknowledging, for example, that as the systems developed, 

the sites would require a different style of future management. 

Conclusions: 

In conclusion, the study showed that, although the alley-cropping systems at these case study sites 

are relatively immature, and a number of challenges have arisen, there is much potential for many 

positive benefits to be realised at these sites in the future.  All the site managers identified the 

potential that their systems could bring in these areas: improved biodiversity, business resilience 

and shelter for crops.  Although future research would be needed at the sites to establish actual 

success in these areas, this combination of benefits may be particularly important for horticultural 

enterprises.  Further research involving larger scale commercial growers, and looking at the precise 

interactions between tree and horticultural crops, and how they can be grown to optimise the use of 

resources, would also be valuable.  Overall, the study showed that this novel system of growing 

could offer many exciting opportunities for horticulture in the transition to increased environmental 

sustainability and resilience. 

The study also highlighted the importance of practitioners being able to access knowledge and 

resources when planning to set up a long term system such as agroforestry.  Some resources are 

listed below for horticulturists who are interested in developing these ideas further.   
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Table 1:   The alley-cropping systems at the three case study sites * 

 Site-South  

Site-Central 

 

Site-North System 1 

 

System 2 

Year of establishment 2003 2013 2015 2016  

Size of system 0.5 ha 2.3 ha 3 ha 2 ha 

Main tree species Cooking and dessert apples Dessert apples, willow Apples, field maple, alder, 

whitebeam, oak, black birch, 

hornbeam, wild cherry 

Numerous including: apples, 

pears, plums, cobnuts, willow, 

hazel, lime, bay, fig, quince, 

Mahonia spp.  

Current products Mixed vegetables, apples, 

pears, plums 

Mixed vegetables, apples, 

pears, raspberries, rhubarb, 

willow 

Mixed vegetables, apples, 

flowers for cutting, rhubarb 

Mixed vegetables 

Additional future products  

that are anticipated 

As above Cobnuts, mulberries, hazel for 

coppice and biomass, poultry 

Timber, fruit, woodchip, 

biomass, coppice 

Fruit, nuts, leaves, hazel 

coppice, woodchip, timber, 

rhubarb, ornamental bulbs, 

flowers for cutting, willow, 

basketry materials 

Alley bed width 8m 24m 20m 21m 

Tree line width 3m 3m 3m 3m 

Tree line orientation North-south North-south North–south North–south 

 

*   The case study sites were anonymised for the research write-up. 




