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Lesson 1: Agroforestry 

The three methods explained in this lecture, are just three of many best practices, which fill 

the rich portfolio of regenerative agriculture. These three methods are: agroforestry, keyline 

design and mob grazing and they really stand out for their multiple benefits. 

Agroforestry is, one can really say, finally on a steady rise. It has been there for thousands of 

years, used by indigenous people throughout the world, but vanished in many areas due to 

the implementation of industrial agriculture. 

»Agroforestry is a collective name for land-use systems and technologies where woody 

perennials (trees, shrubs, palms, bamboos, etc.) are deliberately used on the same land-

management units as agricultural crops and/or animals, in some form of spatial 

arrangement or temporal sequence. In agroforestry systems, there are both ecological and 

economical interactions between the different components. Agroforestry can also be 

defined as a dynamic, ecologically based, natural resource management system that, 

through the integration of trees on farms and in the agricultural landscape, diversifies and 

sustains production for increased social, economic and environmental benefits for land users 

at all levels. In particular, agroforestry is crucial to smallholder farmers and other rural 

people because it can enhance their food supply, income and health. Agroforestry systems 

are multifunctional systems that can provide a wide range of economic, sociocultural, and 

environmental benefits. 

There are three main types of agroforestry systems: 

Agrisilvicultural systems are a combination of crops and trees, such as alley cropping or 

homegardens. 

Silvopastoral systems combine forestry and grazing of domesticated animals on pastures, 

rangelands or on-farm. 

The three elements, namely trees, animals and crops, can be integrated in what are called 

agrosylvopastoral systems and are illustrated by homegardens involving animals as well as 

scattered trees on croplands used for grazing after harvests.« (Definition from FAO 

http://www.fao.org/forestry/agroforestry/80338/en/) 

http://www.fao.org/forestry/agroforestry/80338/en/
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This is a common picture nowadays in our landscape. Trees and group of trees, shrubs, 

hedges have largely disappeared from our landscapes. In many regions in Europe, up to 90% 

of the long-lasting structures of trees and shrubs built often over centuries have vanished to 

make place for ever and ever larger machines and the pressure to obtain as much yield as 

possible from the ground. 

Even these last reminders of at least some touch of nature are often cut for the ease of 

work, somehow even understandably. But clearly, we are losing something with it. The last 

connection and space for a little bit of the natural world has disappeared, scarifying the few 

remaining spots for birds and insects and perhaps for our well-being for a little bit more 

short term yields. 

Although we have become used to this kind of landscape, it wasn’t always like this. 

Some 50 years ago, before the age of »industrial« agriculture, the sight of trees in our 

landscapes was pretty normal. Trees were everywhere in the agricultural landscapes. They 

were part of the system, although already in other regions in rapid decline. They were part 

of a system of self-sufficiency, clearly, giving firewood, fruits, nuts. 

But within a few decades, the trees vanished from the landscape, making place for bigger 

machines and more efficient ploughing and harvesters. And with it, some important 

functions of woody structures - islands, hedges, strips along streams and rivers - disappeared 

too.  
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Source: Bernhard Hänni 

There are three main types of agroforestry systems: The first one is the agrisilvicultural 

system, a combination of crops and trees, mostly in the form of alley cropping. In these 

systems, rows of trees are planted in specific distances from each other, taking into account 

the multiple widths of the machines used for the cultivation of the crops, such as the tractor 

can run once, twice or four times the same alley up and down.  

The second system is the silvopastoral system, which combines forestry and grazing of 

domesticated animals on pastures, rangelands or on-farm. Some benefits are directly clear: 

For example the shade of the trees on hot summer days. Or, in case of combination with 

chicken, the protection against birds of prey. But there is more to it. 

 

Source: Pixabay 

The three elements, namely trees, animals and crops, can be integrated in what are called 

agrosylvopastoral systems and are illustrated by the Spanish Dehesa (or Montado in 

Portugal) - a system that has been known since about 2500 B.C. and has shaped the 
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landscape in many Mediterranean areas. Here, the mixture of trees, mostly cork or holm 

oaks, give food and shade to the pigs, which profit from the meadows, which again is 

regularly used for the cultivation of various arable crops. 

The major benefits of agroforestry are: 

• Increased agricultural productivity 

• Reducing hunger and poverty 

• Women empowerment 

• Supporting biodiversity 

• Enriched soils and water availability 

• Pest control 

• Counteracting global warming 

• Resilience and microclimate regulation 

• Recreation and health 

• Animal well-being and meat quality 

Let’s have a closer look to some objectives and advantages of the integration of trees into 

the crop fields. Before going into the direct products of the trees, let’s consider an important 

side-benefit: The creation of a windbreak plays for example in many areas of the world a 

considerable role, given that large open and often ploughed fields are prone to soil erosion 

and sometimes difficult growing conditions for the main crops. With it comes automatically 

the erosion control of woody plants. The habitat and food these plants offer comes with it, 

partially in addition with benefits such as pest control and pollination. And then contrast the 

picture of a rich and versatile landscape with the often-monotonous agricultural landscapes 

with cereal crops as far as the eye can see.  

 

Source: MINISTERIUM FÜR LANDLICHEN RAUM, ERNÄHRUNG, LANDWIRTSCHAFT UND FORSTEN (Hrsg.) (1987): 

Landschaft als Lebensraum. Biotopvernetzung in der Flur. -  Stuttgart. 95 S. (MLR-10-87) 
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Let’s look into the windbreak factor: Hedges have a positive effect on, for example, the 

water balance of the surrounding landscape. By reducing wind speed, unproductive 

evaporation from the soil and water loss from plants through transpiration decrease and soil 

moisture increases. As a result, crops in the area protected by hedgerows can more easily 

survive dry periods. This is of enormous importance, especially in view of climate change. 

In the vicinity of the hedge, dew formation is also increased because the air humidity is 

higher and air movement is greatly reduced. This allows the plants to keep their stomata 

open longer, even in dry weather, and to photosynthesize for longer. 

The lower evaporation rate means the soil does not dry out as quickly. Soils that do not dry 

out completely have a higher water storage capacity and can better absorb rainfall. The 

resulting reduction in surface runoff in turn reduces, for example, silting of the soil or the 

discharge of nutrients and pesticides into bodies of water. 

Numerous studies show that hedgerows increase the yield of adjacent fields, viewed over 

the entire area. 

 

One classical argument against the integration of trees in agricultural fields is the one on 

competition between the trees and the crops for sunlight and for soil resources like water 

and nutrients. A typical farmers’ reaction is the observation of an old tree standing at the 

side of the road or in the middle of the tree, and that the crops in vicinity to the tree are 

decisively smaller in size. And yes, this observation is indeed true. 

In order to avoid these negative consequences on the crop, it is important to train the trees 

from the beginning of the planting on, to drill their roots deep into the soil, instead of taking 

the eventually easier and at the beginning more profitable path in the shallow depths of the 

surrounding soil. This effect we can easily achieve by using for example once or twice a year 

a subsoiler in close distance to the tree to cut the young roots which want to penetrate into 

the field. This obliges the tree to dig its roots deeper into the soil, getting its nutrients and 

water from there, and thus reducing the competition for valuable resources. 
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The trees, especially those cultivated for its use as timber, need in their younger phase a 

regular removal of lower branches or twigs or a so-called crown-raising, as we want long and 

upright wood without twig holes in it, as well enough space for tractors to pass by closely. 

The row strip needs to be maintained properly: In the first few years, grass is a major 

competition for young trees. So, better work with a variety of flowers, and sometimes it 

would be even necessary to hoe the base of the tree. 

 

Source: Lehmann, L. M. et al. Productivity and Economic Evaluation of Agroforestry Systems 

for Sustainable Production of Food and Non-Food Products. Sustainability 12, 5429 (2020); 1. 

Sereke, F., Graves, A. R., Dux, D., Palma, J. H. N. & Herzog, F. Innovative agroecosystem 

goods and services: key profitability drivers in Swiss agroforestry. Agron. Sustain. Dev. 35, 

759–770 (2015). 

How do we measure the »success« of agroforestry in economic terms? When all production 

is taken into account of crop and trees, the total as a rule exceeds that from a single crop on 

the same land. Output is measured by the so-called land equivalent ratio (LER) that 

describes the relative area required by a single crop to produce the same biomass output as 

that of a multi-crop or agroforestry system. If the LER is less than 1, then the single crop 

enterprise is more productive than agroforestry. Where the LER exceeds 1, the agroforestry 

approach is more productive. Behind the LER advantage for agroforestry is, among other 

effects, the influence the woody plants have on the overall microclimate through causing a 

marked reduction in wind velocities and thus lessening temperature extremes within the 

crop area. In this way, potential evapotranspiration is reduced, with more moisture then 

available. 

LER values vary a lot depending on climate, soil, water availability, age of the trees, 

management etc. They often range around 1.2 to 1.4, but can achieve LERs of 2, indicating 

that agroforestry systems were more productive by up to 100% compared to monocultures. 

The latter is especially true in tropical and subtropical climates, due to increased sunshine, 

and the advantage of growing crops in partial or total shade.  
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Let’s now look on the evident objectives of putting trees in our fields: Clearly, the production 

of biomass, firewood, timber and fruits and nuts is of importance and, from the economic 

perspective, a decisive reason for a change in the farm system. Depending on the farm 

business objectives, settings and infrastructure, the goal can be one or many of these 

products. 

For being able to produce timber, the farmer needs to have a long breath - that is, he plants 

the trees for his children or grand-children, as mostly, trees will be harvested only after 70 

years or more. In these agroecosystems, we won’t plant, for several reasons, fast growing 

spruces, but do invest in really valuable, high-priced species such as walnuts, chestnuts, wild 

cherries and apples, maple or oak, depending on climate, soil and other factors. 

The production of biomass is another interesting product in agroforestry systems. One uses 

fast growing trees such as poplars and willows, which, planted in several rows together, are 

coppiced every 5-8 years, and cut into wood chips. These can then be used for house heating 

systems or as valuable, pre-composted mulch in vegetable production systems and in 

agroforestry systems for the younger trees. 

In most cases, we want to plant food in our agroforestry systems, in order to enrich our diet 

as well as the economic base of the farm. Nut tries such as walnuts, chestnuts and hazelnuts 

are really the symbol for permanent food production, as, once planted and cared for in the 

first couple of years, the grow by themselves and produce large quantities of food without 

any need to till the soil, combat weeds or spray pesticides. Nuts are a great alternative to 

the ache-type crops of agriculture, cereals. 

Clearly, other most welcomed products are fruits, and to a lesser degree flowers. These can 

be »classical« fruits such as apples and pears, but as well »wild« fruits such as mountain ash, 

blackthorn, aronia and many others. These trees - or actually mostly shrubs - are plants 

which need hardly any attention and care, are very resistant in respect to frosts, heat and 

diseases, and are rich in vitamins and minerals. One can produce high quality products for 

sale from them, be it as dried fruits, jam, sirup, alcoholic liquid or other selected special 

recipes. 

Riparian buffer zones are special forms of agroforestry systems. These systems are supposed 

to filter and use the incoming nutrient loads from the adjacent fields, preventing the 

leaching into the rivers and the consequent negative side effects. Here, the trees and shrubs 

do absorb much of these nutrients and stop as well the soil erosion at this point, while its 

products - mostly timber - can be used for different purposes, providing at the same time a 

safe habitat for birds and insects. 

Another special form of a silvopastoral are forest pastures. In Europe, many forests have in 

the medieval age been used at certain times of the year to feed their livestock. This made 

the forest a multi-functional system, whereby the animals produced and fed on a forest 

pasture, acorns serving as an important food source, and timber and leaf litter being 

collected for the stable. 


