
 

  

Biomass from 

agricultural pruning  

and plantation removals 

! C9!{L.[9 tw!/¢L/9  

twhah¢95 .¸ ¢I9  

¦tψw¦bbLbD twhW9/¢ 

!ǳǘƘƻǊǎΥ 

/Lw/9 ς wŜǎŜŀǊŎƘ /ŜƴǘǊŜ ŦƻǊ 9ƴŜǊƎȅ wŜǎƻǳǊŎŜǎ ŀƴŘ 
/ƻƴǎǳƳǇǘƛƻƴΣ 
½ŀǊŀƎƻȊŀΣ {Ǉŀƛƴ 

 

/9w¢I ς /ŜƴǘǊŜ ŦƻǊ wŜǎŜŀǊŎƘ ϧ ¢ŜŎƘƴƻƭƻƎȅ IŜƭƭŀǎΣ 
!ǘƘŜƴǎΣ DǊŜŜŎŜ 



 

 
 

2 
 

Biomass from APPR: a feasible practice promoted by uP_running 

 

CONTENTS 
1 Introduction ........................................................................................................................... 5 

2 Status of APPR biomass in Europe ......................................................................................... 7 

2.1 The fact: energetic utilization of APPR biomass is possible .......................................... 7 

2.2 LŦ ƛǘ ƛǎ ǇƻǎǎƛōƭŜΧ ǿƘȅ ŘƻŜǎƴΩǘ ƛǘ ŜȄǇŀƴŘ ƳƻǊŜΚ .ŀǊǊƛŜǊǎ ŀƴŘ ŘǊƛǾƛƴƎ ŦƻǊŎŜǎ ŘŜǘŜŎǘŜŘ .. 9 

3 Understanding APPR value chains ....................................................................................... 13 

3.1 APPR biomass dispersion and productivity ................................................................. 13 

3.2 APPR biomass as fuel ................................................................................................... 14 

3.3 How to collect and mobilize pruning wood ................................................................ 15 

3.3.1 Preparing the pruning wood before collection ................................................... 15 

3.3.2 Hauling the branches and shredding/chipping/baling at field side .................... 16 

3.3.3 Harvesting with integrated shredding/chipping/baling ...................................... 18 

3.3.4 Pre-pruning with integrated shredding/chipping ............................................... 20 

3.3.5 Pros and cons of the different pruning collection methods ............................... 20 

3.4 How to collect and mobilize wood from plantations removals .................................. 21 

3.4.1 Whole tree uprooting, shredding and further processing .................................. 22 

3.4.2 Felling the trees to be processed by crushing, shredding or chipping ................ 23 

3.4.3 Integrated felling with shredding or chipping ..................................................... 24 

3.4.4 Management of stumps ...................................................................................... 25 

3.4.5 Pros and cons of the alternatives to obtain the woody residues form plantations 

removed  ............................................................................................................................. 25 

3.5 Transforming APPR biomass into energy .................................................................... 27 

3.6 Pruning use and sustainability ..................................................................................... 31 

3.6.1 Air quality and pollutants from APPR biomass .................................................... 31 

3.6.2 Use as soil organic amendment .......................................................................... 31 

3.6.3 The GHG emissions .............................................................................................. 33 

3.6.4 Final remarks for decision making ....................................................................... 34 

4 Recommendations to set-up new chain based on APPR biomass ...................................... 36 

4.1 Organization of the value chain actors: foster collaborative relationships and mutual 

benefits .................................................................................................................................... 36 

4.2 The intangible value, a typical ingredient for the success .......................................... 37 

4.3 ²Ƙŀǘ ƛǎ ǘƘŜ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ ǘƘŜ !ttw ōƛƻƳŀǎǎΥ ƛǘΩǎ ŀƭƭ ŀōƻǳǘ ǉǳŀƭƛǘȅ ........................ 37 



 

 
 

3 
 

Biomass from APPR: a feasible practice promoted by uP_running 

4.4 Facts and recommendations in the implementation of new APPR biomass value chains

  ..................................................................................................................................... 40 

4.4.1 Organizing the APPR biomass supply .................................................................. 40 

4.4.2 /ƻƭƭŜŎǘƛƴƎ ŀƴŘ ǘǊŜŀǘƛƴƎ ŀǘ ŦƛŜƭŘΥ ǎŜƭŜŎǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƳŀŎƘƛƴŜΣ ƴƻǘ ǘƘŜ άōŜǎǘέ 

one  ............................................................................................................................. 41 

4.4.3 APPR biomass transport and storage: take care to maintain the product quality.. 

  ............................................................................................................................. 42 

4.4.4 APPR biomass use to energy: conversion systems fitted to APPR characteristics .. 

  ............................................................................................................................. 43 

5 Conclusions .......................................................................................................................... 46 

6 References ........................................................................................................................... 48 

 

This is the first of a series of three monographs to be released by uP_running. This monograph 

provides an insight to the current status of use of APPR biomass, its difficulties, the possible 

alternatives to organize a value chain, and some practical recommendations to do it. Still two 

additional monographs are to be produced. The second will verse on the sustainable soil condition 

to remove woody residues obtained after pruning or uprooting operations, and the existing options 

to improve the soil organic matter. The third monograph will summarize the keys for success to 

develop a new APPR biomass initiative, based on the analysis of multiple existing cases, and on the 

specific lessons learned from the entrepreneurs accompanied by uP_running. 

 

uP_running project ñTake-off for sustainable supply of woody biomass from agrarian pruning and 

plantation removalò has received funding from the European Unionôs Horizon 2020 research and 

innovation programme under grant agreement No 691748.  
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1. Introduction 
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1 INTRODUCTION 

The utilization of agro-residues as a source of biomass is an opportunity for supporting the 

expansion of the bioeconomy in Europe. Among the multiple agro-residues, those produced from 

vineyards, olive groves and fruit plantations represent a significant potential for many EU countries. 

Specifically, the woody biomass residues from Agricultural Pruning and Plantation Removal (APPR 

from now onwards) is a paradigm of agro-residues being produced year after year, and, in the vast 

majority of the cases, not utilized as a resource for added value activities like the production of 

energy, biochemical or other biocommodities.  

The use of APPR biomass is possible. It is a fact. There are multiple examples along Europe that 

prove it can be utilized. However, even though there is a large potential in Europe to be exploited 

(estimated more than 20 Mt of dry matter per year [1]), the cases of success in establishing a value 

chain for APPR biomass are scarce, occurring isolated. At the moment, the wide spreading of the 

utilization of APPR biomass appears stuck. There are multiple reasons for it, which are related to 

technical barriers, but also - and more importantly - to non-technical constraints such as cultural 

attitude, current regulatory framework, market prices of fossil or other biomass fuels. 

The uP_running project (www.up-running.eu) is an Horizon 2020 initiative bringing together 11 

partners from 7 European countries, allied with the same objective: to promote the take-off of 

APPR biomass in Europe. uP_running illustrates the collaboration between technology and research 

centres, universities, agrarian associations, agrarian chambers and clusters to drive a real change 

towards an increased utilization of APPR biomass, by promoting the start-up of new initiatives, but 

also by promoting a more favorable framework and social perception. 

The present document is the first monograph produced by the uP_running project. It aims to 

provide the reader with a general overview on the difficulties to start up new initiatives and with a 

specific insight into the organization of the value chain operations: how the different stages of the 

value chain and logistics can be carried out, how to preserve the value and characteristic of the 

APPR biomass, and what should be regarded when facing its utilization to produce heat and/or 

electricity. Two more monographs are expected to be produced by the uP_running project until 

2019. The second one will focus on the existing framework conditions in Europe, main barriers, 

opportunities, and strategies that can be followed to release the large indigenous European APPR 

biomass potential. The third monograph will summarize the keys for success to develop a new APPR 

biomass initiative, based on the analysis of multiple existing cases, and on the specific lessons 

learned from the entrepreneurs accompanied by uP_running from 2017 till 2019. 

  

http://www.up-running.eu/
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2. Status of APPR 

biomass in Europe 
2.1. The fact: energetic utilization of APPR biomass is possible 

2.2. If it is possibleé why doesnõt it expand more? Barriers and driving forces detected 
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2 STATUS OF APPR BIOMASS IN EUROPE 

2.1 The fact: energetic utilization of APPR biomass is possible 

The degree of penetration of the APPR biomass on the 

European market is, in general, much lower than 

conventional biomass like forestry wood or even other agro-

residues like straw, despite the fact that the wood from APPR 

is being produced periodically and it is subject of agronomic 

practices for its use or disposal.  

The case of annual, biennial, or periodic prunings, the energy use of agricultural pruning is rather 

low in Europe [2]. The energetic utilization of APPR biomass in modern energy conversion system 

(e.g. efficient furnaces, boilers or gasifiers) usually corresponds to less than 5 % of the management 

practices. The use of firewood can be relevant locally in some rural areas where thick parts of 

pruning wood are valorized by part of local inhabitants, generally not an extended practice, thus in 

general lower than 20% of final use), but in general its use can be considered small at EU scale. The 

main management of the pruning biomass is its open-air burning, its disposal at field side where it 

is abandoned, or its use in form of shredded pieces widespread on the soil plantation (see section 

3.6.2 for further details). 

About wood from plantation removal, it is usually produced when vines, olive or fruit trees are 

cleared out at the end of the lifetime of a plantation. In some cases, the termination of a plantation 

is driven by changes in the food market (in order to grow a new fruit or grape variety), by 

agricultural policies (for modernization and reconversion of plantations) or by other particular 

reasons (plague/disease, farmer or exploitation manager). As for prunings, the wood from 

plantation removals is mostly under-utilized in Europe [3,4], although traditional use of firewood 

from the aerial part of the tree may be usual in some areas. In such cases, the stump and roots, as 

well as thin branches remain unutilized.  In many cases, the whole tree is just up-rooted, piled with 

others, and fired in the open air.   

Notwithstanding this general situation, there are successful cases of modern value chains at local 

or regional level based totally or partially on APPR biomass. More than 20 cases have already been 

identified by the uP_running project and are recorded in the uP_running άhōǎŜǊǾŀǘƻǊȅέΣ ǘƘŜ ǿŜō-

based tool developed for recording APPR experiences [5] (see a screenshot in Figure 1). 

 

 

The use of APPR biomass is 

already a fact. Multiple 

private initiatives or projects 

promoted by municipalities 

provide evidence for it . 
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Figure 1 Screenshot of uP_running Observatory [5] displaying identified APPR biomass value chains  and flagship cases 

 (until April 2018) - http://www.up-running-observatory.eu/. 

In all of the value chains identified, a major issue has been solved: a change in the management of 

the residues. This is the masterpiece when facing the use of any type of APPR: the producer of the 

residue (that is a farmer, a cooperative, a company dedicated to produce fruit/olive/grape) deals 

with a change in the current method to perform the crop agronomics and its timing. This change is 

not always easy and requires a coordination with the other value chain actors downstream (see 

Figure 2). On the other side, the value chain actors like biomass suppliers, managers of residues, or 

other intermediaries, are usually unaware of the needs of farmers and companies, and see the APPR 

biomass as a market product, without considering the effort needed downstream to drive the 

change in the residues management.  

Therefore, even if there are multiple barriers and difficulties retaining the take-off in the use of 

these agro-biomass woody residues, the first issue to address is to find a way to modify the current 

management of the residue in a way that is beneficial for all the value chain actors, from farmer to 

consumer. The dialogue and mutual understanding is precise, especially where a new value chain 

is still not established. This fact is remarked in Figure 2, where the key roles of the different value 

chain participants are specified. 
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Figure 2: The three groups of key actors participating in the APPR biomass value chain: types of actors, interrelations 
and main roles. 

Derived from this fact, an important part of the current APPR biomass use remains in self-

consumption practices (marked in Figure 2 with a green curved arrow), or as APPR firewood 

produced and consumed locally in traditional stoves or boilers. Both cases represent the largest 

volume of APPR biomass consumed in Europe. Modern value chains, like those presented in Fig. 1 

(e.g., power plants running on APPR biomass), are much less extended. The next sections are 

intended to highlight the usual barriers and the lessons learned, especially with respect to the 

organization of the value chain operations. Moreover, further insight will be provided in the second 

and third uP_running monographs, which will describe the existing framework conditions in Europe 

and the keys for success to develop a new APPR biomass initiative respectively. 

2.2 LŦ ƛǘ ƛǎ ǇƻǎǎƛōƭŜΧ ǿƘȅ ŘƻŜǎƴΩǘ ƛǘ ŜȄǇŀƴŘ ƳƻǊŜΚ .ŀǊǊƛŜǊǎ and 

driving forces detected 

It is true that there are several successful cases of APPR biomass use to energy, although it is equally 

true that promoting new value chains based on APPR biomass is absolutely more difficult than 

starting new value chains based on forestry wood, or even other biomass types. On one side, there 

are diverse technical factors that may limit or bring difficulties when starting a new initiative to use 

APPR biomass, as for example: availability of mature, efficient and adapted machinery, logistic and 

monitoring systems prepared to the usually disperse source of APPR biomass or availability of 

boilers ready to use APPR wood). However, under the vision of uP_running project, beyond these 

technical issues what really retains the huge, unexploited APPR biomass potential in Europe are 

non-technical barriers. 

These non-technical barriers have been revealed through direct consultations with more than 600 

stakeholders in workshops celebrated in Spain, Italy, Greece and Ukraine. uP_running has already 

gained much knowledge on the barriers constraining the development of APPR biomass sector, but 

also about the driving forces capable of unblocking the current situation. The analysis started from 
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the local dimension of the problem by performing 19 workshops and 36 direct interviews held in 

several European regions: Aragon (Spain), Apulia (Italy), Macedonia and Trace (Greece), 

Peloponnese (Greece) and Vinnytsia (Ukraine). The different information and visions collected were 

integrated in form of 4 Regional Action Plans, accompanied by an aggregated document from a 

wider European perspective [3]. Additionally, uP_running has performed 7 national country 

analyses based on collected information and visions of numerous national players, finally leading 

to 7 national strategic plans and a European integrated plan for the promotion of APPR biomass [4].  

In principle, when considering the sector (see stakeholders type in Figure 2) with respect the use of 

APPR biomass, it is observed that there are much more weaknesses than strengths, or in other 

words, that the position of value chain actors to participate in new value chains is not well 

developed, and that the sector has more deficits than capacities. In contrast, when observing the 

external factors (opportunities and threats), the opportunities stood over the threats. This talks of 

multiples successful and unsuccessful stories. At the light of the multiple opportunities, an 

entrepreneur in an area shall take action guided by its intuition. Then the entrepreneurs will look 

for other cases they can replicate or shall ask for technical advice. Prospering or not depends on 

the capacity of the entrepreneur to successfully design and set into gear the new APPR biomass 

value chain and business. If the decisions are adequate, and if constant care is taken to steer the 

initiative and adapt to changes, then the new value chain will prosper. The new value chain will 

bring the expected benefits to the value chain actors involved, generally tangible (economic saving, 

incomes) and intangible (brand, image, strengthen position), and thus the opportunity that guided 

the entrepreneur, will become materialized.  

From a global point of view, both the barriers and the driving forces may be related to (a) cultural 

attitude, (b) know-how and technology, (c) economic and finance, or (d) governance and policy. 

Figure 3 depicts few of the most relevant barriers and driving forces identified in the national 

framework of multiple EU countries. What can be found in most countries is a general interest in 

some of the driving forces depicted whereas in practical terms there are no mechanisms or 

instruments actually favoring APPR use as one of the alternatives in line with such general interests. 

Some of the driving forces could trigger by themselves a sudden change in the national paradigms, 

e.g., a sustained increase of the fossil fuels prices or a public initiative to use APPR biomass through 

public procurement. 

 

Figure 3: Summary of potential driving forces and barriers affecting the development of the APPR biomass use in a 
national framework [3] 
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Under the absence of relevant driving forces, APPR biomass remains underdeveloped. Breaking the 

situation at national scale becomes complex, as the situation is stuck in a vicious circle, as depicted 

in Figure 4. At local scale, when trying to start a new value chain, a άŎƘƛŎƪŜƴ ŀƴŘ ŜƎƎέ problem has 

also to be solved: a consumer is interested in APPR biomass will usually find no providers and lots 

of uncertainties and risks to be faced. When a biomass producer decides to collect APPR wood he 

finds usually no consumer, and much distrust about the quality and properties of the APPR biomass. 

Additionally, they find no example or model to follow, while informed counsel is also difficult to be 

obtained.  

  

Figure 4: The circular problem found at national scale when APPR biomass is intended to be promoted (based on [1]) 
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3 UNDERSTANDING APPR VALUE CHAINS 

3.1 APPR biomass dispersion and productivity 

Collecting the wood from pruning or from the trees of plantations to be terminated poses a series 

of difficulties to the logistics due to several factors:  

1) its dispersion in the territory,  

2)  the size and layout of the plantations;  

Size and layout of the plantations as well as their territorial dispersion are the first two factors to 

be considered. In many cases, vineyards, olive and fruit plantations are organized in small parcels 

and distributed in the territory. In several cases (for example, several olive groves and vineyards in 

Southern Europe) the terrain has high slopes and features that may limit the capacity of a machinery 

to operate. Excessive maneuvering time can also occur due to the simple fact that a machine needs 

to operate in a field with a presence of trees that should not be damaged. Finally, moving machines 

from field to field requires additional time. All these aspects impose limitations on the types of 

collection systems that can be utilized and can increase operational costs. Moreover, in order to 

mobilize large volumes of biomass, an involvement of a large number of farmers and plantations is 

necessary, which increases the coordination and logistics costs. Farmers usually want to dispose 

residues from their fields quickly; the risk is that, when delays occur due to weather, or to 

unavailability of a service for APPR biomass collection, farmers or plantation managers may opt for 

disposing the residues as usual, e.g. through open air burning, mulching, etc.  

A third factor conditioning the organization of the biomass supply from APPR residues is the fact 

that production of biomass per hectare is low in comparison to forestry wood, and thus operations 

of collection, handling and processing at field are usually subject of relevant costs per unit of 

material processed. The APPR biomass productivity ranges from 0.5 to 10 t/ha (dry matter). The 

lowest productions correspond to annual pruning of crops grown in dry areas without irrigation, or 

in areas of poor soils under low input agronomics. Annual pruning from crops in good climatic and 

agronomic conditions can usually produce from 0.5 to 2.0 t/ha (dry matter). Biennial pruning, as in 

case of olive groves can range from 2 to 4 t/ha (dry matter), whereas less frequent operations like 

toppings or re-shaping of tree forms can produce even larger amounts. The biomass productivity 

from   plantation removals can reach 5 to 10 t/ha dry matter or even exceed it. In comparison, 

forestry exploitations can easily reach above 40 t/ha dry matter of stem-based wood.  

APPR productivity depends on multiple factors, as described by García et al. 2016 [6]: type of crop, 

variety and age, form of the tree, density, type of pruning (pre-pruning, graft pruning, maintenance, 

topping, etc.), climate and soil conditions, and other agronomic operations relevant. As a result, it 

is inadvisable to use standard literature values of APPR biomass productivity when scoping a new 

initiative. Evaluation through direct measurements is always recommended and a manual is already 

available on the uP_running Observatory [5]. Alternatively, data from the Observatory tool can be 

useful for a first guess as this google maps platform collects biomass productivity values from 

hundreds of field measurements in relation to the aforementioned factors. 
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3.2 APPR biomass as fuel 

APPR from vineyard, olive groves and fruit trees are a woody biomass with good energy content, 

but with some particular differences in comparison to forest biomass. It is worth mentioning that 

several projects have provided evidences of these particularities. For example, according to the 

results of EuroPruning [7], one kilogram of APPR biomass is equivalent to 1.03 kg of forestry wood, 

at same water content (see Table 1). The main difference lies in homogeneity of particle size and 

shape, as well as in ash content (see section 4.2).  

Forestry stem-based wood chips, which represents the best quality ŀƴŘ ŀǊŜ ŀ άǊŜŦŜǊŜƴŎŜέ ŦǳŜƭ ŦƻǊ 

several installations, usually have an ash content around 1 % on dry basis. This type of biomass is 

not contaminated with soil, dust or stones and does not contain twigs, pieces of branches, leaves 

or bark, which have a higher ash content than pure stem-based wood. Accordingly, APPR biomass 

therefore requires boilers with higher requirements in the 

systems dedicated to withdrawing ashes or to clean the flue 

gases. 

According to EuroPruning [7], S2Biom [8] and Biomasud Plus [9] 

APPR wood ash content usually ranges from 3 to 5 % of ashes 

(dry basis). However, depending on the management operations, 

their ash content may reach levels of 10 % in dry basis, or even 

more. This is the case of prunings that are hauled out of the fields 

with tractors equipped with front forks. Then, the content of 

inorganic matter increases due to incorporation of soil and stones and may cause problems to the 

operation of a combustion systems (e.g. blockages of grates, increased particle matter emissions, 

etc.). 

Table 1 Characteristics of different types of APPR biomass after mechanical collection (by harvesting with integrated 
shredder) and processing (data from EuroPruning [7]). Comparison with pine wood chips of class B (norm EN-ISO 17225). 
ar: as received. db: dry base.  

 

  

COMBUSTIBLE 
Pine chips 

Class B 
Almond  
pruning 

Peach tree 
pruning 

Olive 
 pruning 

Vineyard  
pruning 

Water (% wt, ar) Җ 35.0 34.4 37.5 27.6 41.5 

Ash (% wt, db) Җ 3.0 4.6 3.7 4.8 3.5 

LHV (MJ/kg, ar) - 10.6 10.5 12.5 9.2 

LHV (MJ/kg,db) 18.2 17.4 18.3 18.2 17.4 

Inadequate management of 

APPR biomass can cause a 

biomass initially below 5 % of 

ash to have more than 10 %, 

including gravel or stones, 

which difficult the operation 

for most boilers. 
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3.3 How to collect and mobilize pruning wood 

One of the main challenges for using the pruning biomass to energy consists in finding the most 

appropriate system to collect the APPR biomass. Collection systems affect the APPR biomass 

quality, and thus its value, but also have a direct influence in the organization of the logistics and 

handling operations downstream. Furthermore, collection is a critical stage as it can have an impact 

up to 60 % in the total costs for APPR mobilization, based on some preliminary economic analysis 

by uP_running project. 

For the collection of wood produced from pruning operations, three main configurations can be 

proposed: 

1. Hauling branches and shredding/chipping/baling at field side 

2. Collection integrated with shredding/chipping/baling 

3. Pre-pruning with integrated shredding/chipping 

In the two first methods, the pruning wood is collected from the soil, whereas the third case allows 

a direct collection from the tree during the mechanical pruning operations. In the next sections, 

more details are given for each one of these collection methods.  

3.3.1 Preparing the pruning wood before collection 
When pruning operations are performed, the branches removed fall on the plantation soil, in a 

circle around the tree trunk.  Three main scenarios exist, depending on how the prunings are then 

arranged:  

1. to windrow or to organize them in the center of the lane between tree rows; this is the 

ideal option in cases of pruning collection or even when a mulcher is used, since it 

minimizes the working time of the tractor; 

2. to leave them as they are and pass with the treating machinery nearby, even though it 

may require passing with the machinery 2 or 3 times along each lane. This option is also 

more complicated since the presence of branches on the standing trees may limit the 

movement of tractors / machinery. 

3. to collect them in piles in the middle of the rows; this option could be acceptable if a 

static chipper is employed. 

The preparation of the prunings is not technically complex. It can be carried out manually or 

mechanically (by means of windrowers). Windrowers or pruning sweepers are usually coupled to 

the hydraulic circuit of tractors, mounted in front or at rear, either in both or in one side, depending 

(respectively) if they work to bring all pruning to center or only work nearby one of the tree rows. 

The sweepers are usually made of flexible, but highly resistant plastic bars, rubber blades or wires. 

Some examples are provided in Figure 5.  

 
Windrower with plastic bars 

(image from EuroPruning 
project [11]) 

 
Windrower with rubber blades (image 

from EuroPruning project) 

 
Windrower with wires 

(acordonador-girolivo.blogspot.com) 

Figure 5:  Different types of windrowers 
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The preparation of the pruning is a crucial part of the work. Firstly, this operation can be partly 

facilitated by the farmer or plantation manager. The preparation or windrowing needed may differ 

from the usual methods of the farmer; therefore, a negotiation may be needed. The correct 

preparation of the branches (alignment, width of the windrows) has a direct impact on: the 

performance in ha/h (and thus on economics) and on losses (amount of material not collected). It 

is to be highlighted that high losses have a double impact in the viability of the biomass collection: 

firstly, the costs per ton obtained are higher; and secondly, the farmer or plantation will have to 

perform an additional, probably manual, operation for removing the branches remaining. This 

causes an additional cost to the plantation owner and thus, put in risk the economic savings of the 

biomass producer. Or, it may result in an arrangement that is simply not agreeable with the farmer. 

3.3.2 Hauling the branches and shredding/chipping/baling at field 

side 
This method consists in hauling the branches out of the field, where they stay temporary piled. The 

branches can be moved manually in case of small orchards. In such cases, the branches shall be only 

partially contaminated with soil particles and stones. When the haulage is performed mechanically 

(tractors equipped with a rake or a fork), then more inorganic materials is collected. In case of 

vineyards, the amount of stones can be particularly large. Figure 6 provides an example of this 

problem. 

 

Figure 6:  Haulage of branches shall cause relevant incorporation of stones and soil. Example of vineyard pruning after 
withdrawal, with stones (uP_running demonstrations in Spain). 

After the haulage to the side of the field, the branches can be directly loaded on a truck to be 

transported to the final consumer or to a biomass hub or logistic platform. This alternative is 

feasible in local uses and short distances, since the branches inside a truck occupy an important 

volume1 and the final weight transported is low in comparison to chips or bales (which density is 

much higher). An alternative is to perform the processing at the field side with implements of 

different size and power, depending on the volumes to be processed and the availability of 

machinery or companies ready to provide the service. The material can be shredded into pieces of 

                                                           
1 Bulk density of branches may range 90-120 kg/m3 (dry basis), while bulk density of chips uses to range 
200-300 kg/m3 (dry basis). 
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large size (e.g., G150 or G300), can be shredded in form of heterogeneous material (usually called 

hog fuel, G100 or smaller), or it can be baled. The different options are depicted in Figure 7.  

 

Figure 7: Alternatives for implementing the supply chain when prunings are hauled to the field side. 

Chipping machinery includes blades or knifes that can be rapidly deteriorated if they process wood 

with abrasive inorganics, such as stones and soil particles. Since branches are usually contaminated 

with such inorganics, the application of chipping is not typical for the handling of prunings. 

Shredders with hammers are preferable, since they are better suited to the comminution of unclean 

wood.  

As case example, uP_running performed several demonstrations of pruning collection, showing 

that the haulage can be performed appropriately. In Spain, both cases of appropriate and 

inappropriate haulage took place. Pruning from large branches taken from peach tree plantations 

were hauled with tractor, and piled manually, and its final ash content was as low as 1.5% (d.b.). 

This percentage is really low as compared to the values presented in Table 1. However, in another 

experience with vineyards the amount of stones inside the piles of pruning shoots collected were 

so high, that it was needed several cleaning operations before the prunings collected could be 

processed with a large shredder able to cope with contaminated wood, but not with such large 

amount of stones. 

According to uP_running experience, farmers are usually eager to suggest this method, as it implies 

lower costs for them, no investment, and no need to negotiate or coordinate with an external 

company to enter in the field (as the material remains outside in piles). However, when the haulage 

incorporates important amounts of inorganics, the material obtained is not of good quality and may 

need additional operations to separate stones, gravels or soil. An additional advice is to leave the 

biomass drying in piles before the treatment, as it will get drier and facilitate its handling. 

Additionally, rains shall partially contribute to remove part of the inorganics collected.  
































































