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1 Context

The AGFORWARD research project (January-R6dédmber 2017), funded by the European

Commission, is promoting agroforestry practices Europe that will advance sustainable rural

development. The project has four objectives:

1. to understand the context and extent of agroforestry in Europe,

2. to identify, develop and fieldest innovations (through participatory research) to improve the
benefits and viability of agroforestry systems in Europe,

3. to evaluate innovative agroforestry designs and practices at & fidldn and landscape scale,
and

4. to promote the wider adoption of appropriate agroforestry systems in Europe through policy
development and dissemination.

This reportcontributes toObjective2 in that it focuses on the fieltksting of an innovation within

GKS aF INRPT2NBA NSRS (B2NIEf ABNIKRDA LI G A PSS NBaASIE NOK

report contributes toDeliverable 5.14Lessons learned fronovationsin agroforestrysystems

2 Background

A freerange area contributes to the welfare of laying hens. Studies that loaitetthe relation
between the use of a freeange area and the degree of feather pecking damésjeess related
behaviour) found that ifa higher proportion ofa flock use the free range area, then significantly
less feather pecking damage is sd&estmanand Wagenaar 2003; Green et 2000; Mahboub et

al. 2004; Nicol et al. 2003; Lambton et al. 2010; Bestman &04al). A higher poportion of hens
using the free range area can be achieved by providing shelter (Zeltner and Hirt 2003; Bestman and
Wagenaa 2003). This can be artificial structures or natufat example with tree®r bushesBright

et al (2016) found a relation between tree cover and injurious feaibecking less feather pecking
was seen in case of more tree cov€his can be explainday more hens going out in case of more
tree cover.Moreover, if there is no such shelter, then especially in flocks of more than 1,000 hens,
only a small minority of the hens will go outside.

Besides an advantage for animal welfaaehigher degree of wody cover in the fre@ange area
seems to be related to less avian influenza risk birds in the free range area (Bestman et al. 2017).
Another benefit of (tree) cover is &etter distribution of hensacross the range area, which may
reduce the risk of parasitic contamination (Bray and Lancaster 1888lly, eetter distribution of
hensmay preventlocal accumulation of nitrogen and phosphate (Dekker e2@12). Thus, outdoor

areas with (tree) ceer contribute not only to the welfare, but also to the health of freegehens

and may also have environmental benefits.
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Figure 1Freerange area planted witMiscanthus 1.5 year after
In the Netherlands the mean size of an organic egq fia 11,000 herdswith 4.4 ha free range area.

A mean conventional freeange farm is 24,000 hens with 9.6 ha free range area (PPE 2013).
Providing cover on such large surfaces is expensive. Therefithéin the Trees for Chickenmoject
(20122015), farmers investigated means of establishing plantations wheresbisehowpossible

to get revenues from the range plantation

In the Trees for Chickenmoject, fruit trees, biomass willows and miscanth{iggure 1l)were tested

on commercial farmsTheywere planted in the periodhetweenMarchand May 2013 Within Trees

for Chickenshe performance of these range plantatiomss then maitored until spring 2015, the
plantations then beingwo years old. Within AGFORWARD the performance of these and other
existing range plantations have been monitongoto spring2017, the plantations being up &even
years old. Together the results from both projects give a good impression of what can be expected
on the short and mediunterm. This lessons learned reposummarizes experiences with the
following range plantations:

Apples in organic egg production

Cherries in free range broiler production

Biomass willows in organic egg production

Miscanthusin organic egg production

Walnut trees in organic egg production

Tree nursery in free range egg production

A e o

3 Apples in organic egg production

The costs oestablishinga commercialorchardcan beup to 36,000 euros per hectare. This is only
affordable if the plantation is managed professionally gmdducesenough good quality harvest.
Pedergn et al (2002) investigated the effects of broilers on pest insects in apple and pear orchards
and found a reduction in pest insects, although not enough to see a higher yield or a better fruit
quality. Generallythereis limited experience with growing professional fruit in poultry fraege

! Divided into compartments of maximum 3000 hens.
% http://www.louisbolk.org/sustainableagriculture/animalwelfare-2/trees-for-outdoor-chickens
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areas. More information on different aspects of the combination apples and egg production is
published in Bestman (2015).
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Figure 2. Apple orchard in freange area, 2.5 yeasdter pIntihg

In 2015 Timmermans and Bestman (2016) investigated the following questionsvonorganic
poultry farms with a professionally planted and managed apple orchard

1. Are there any differences in tree health in relation to the distance tohine housé

2. Are there any differences in fruit quality in relation to the distance toliba housé@
The further away the trees are located from then house(or more precise: the popoles) the
fewer hensare expected to be around those trees and the saralill be the expected effect of the
henson those treesFor details about the farmsesearch methodsind results see Timmermans
and Bestman (2018)OnFarm 1 there was aelayin the management of the orchard. This confirms
that for fruit farming other skills are needed than for poultry farming. Farm 2 showed that during the
first years the harvest can be good.

If fruit is grown in a poultry freeange area, compared to anarard withouthens a number of
measures is needed to compensate for th#ect of the poultry dose to the hen housesoil
management and rinageare necessaryBecause conditions close to then houseare not optimal

for fruit production,it makesno €nse to plant expensive fruit tred¢bere. Qieaper and robust trees

or other speciesvould be more sufficientAlthoughit wasnot investigatel, henscould as well have
advantages for the trees: less soil managem@&pending on the distance to theen house and

less weed control necessary, less harmful insects to be expected and perhaps there is a higher
number of fruits and less deceleration may be needed. Anyway, fruit and poultry do combinatwell
leastduring the first years after establishment ithe orchard(Figure 2)

However, the experience in organic fruit farming is that apple scab slowly increases over the years.
Perhapshenscan be of use in the case of scab, because if theetedisappear during winter (eaten

® http://www.louisbolk.org/downloads/3132.pdf
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by the heng, then the rik of scalimay decrease Continued monitoring wilkhow how diseases will
develop. Thereby possible differences between breeds should be taken into account.

In 2016 Timmermans and Bestman (2017) on the s#@wm farms investigated the following
research gestions:
1. Are there differences in tree health (growth and leaf quality) in relation to the distance to
the hen housé@
2. Are there differences in the amount and quality of apples in relation to the distance to the
hen housé@
3. Is there a relation between thenaount of leaves on the ground in spring and the amount of
apples infected with scab?
4. Are there differences between applarieties?

For details about the farmsesearch methodsind results see Timmermans and Bestman (2d17)
Because of the initial bad drainage and limited managemenfaom 1it was not possible to draw
any conclusions on the impact dfens On Farm 2 on the contrary, it seemed that organic
professional fruit production is very well possible in a profesdipoaltry freerange area. As far as
any unambiguous trends could be seenkamm 2, higher trees and more growth were seen further
away from thehen house there wasmore insect damage fruit further away from thehen house
and there wasscab further avay compared to no scab closer to then house Lessdead leaes
were found in spring clost® the hen housecompared to further away. Based on our findings we
advise closer to théen houseto plant cheaper, more robust tree species or to try fruit treeigh
vigorousrootstocksthat promote growth We advise to plant bigger trees infaee-range area
anyway. Moreover, because of the soil condition tractors should not ride througtiréeerange
area itself; the soil suffers already because oflieas

In summary our gperiences of the combination of apples and egg producien

1 The combination of apples and egg production is very possible: good haceastbe
achieved

1 The combination perhaps works better on organic farms, since conventional orchards
depend on chemical protection.

9 Start with bigger trees compared to a situation withdwgns

1 Professional fruit trees (which require high investments) need professionahgement to
be economically viable. If the necessary skills are not available on the farm, this should be
organized somehow (see Bestman (2015) for examples).

1 A positive effect of trees ohensis that morehensgo out, spend more time outside and
disper® on a larger surface, compared to a situation without trees.

1 A regative effect ohenson the treess soil degradation close to theen house

1 Possible positive effects dlenson the trees ardess soil managememteeded(depending
on distance to thenen housg, less weed control needed, less harmful inseaty] fewer
leaves in winter that serve aa refugefor apple scab.

* http://www.louisbolk.org/downloads/3237.pdf
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9 If high hygiene standards are required, consider juice or cider produftibich requires
pasteurizatiofinstead of production ofeady-to-eat hand fruit(Figure 3)

1 Onlya fewfarms practice this combination and experiences are based on young orchards.
From an economic point of viewan orchard should producir about 20 yearsContinued
investigationsare needed to confirm whether the combination is viable on the long term.

TRIPOL
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Figure 3. Contact between poultry manure and fruit for human consumpsaooh ascan
happenwhenfruit crates are left unattended, should be avoided.

4 Cherries in freerange kroiler production

The farm description below is based on Poelsma (2014) and Bestman (2b#s5farmerwas
interviewed as an agroforestry case study and was subject of saxsitawithin AGFORWARD. This
farm is the only onenithe Netherlandghat combhes professional freeange broiler production
with professional cherry productioffigure 4) Thefarmerkeeps 20,00 freerange broilersand ha a
cherry orchardn the freerange areaconsisting of 550 treesf 15 varietiesThe 0.5 hectare orchard
wasestablished in 205, while the parcel was turned into a chicken free range aré20i®. There is
also a campsite on the farm with 25 sitd$ie cherries are being sold in the farm shop and in shops
in the neighborhoodThe chickens are being kepttimo departments. At the age dbur weeks they
move from the rearing to the fattening department, where they have outdoor acdesag the last
four weeks of their lifeln 56 days the JA7Hroilers reacha liveweight of2.3 kg.A typicalchicken
density indoors is 1 chickengper m2, outside theytypicallyhave 1 m2 each. Mean mortality is less
than 2 %, antibiotics are used rarelost of the chickens are sold to one trader and a small number
is culledon-farm and soldn the farm shop.
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Figure 4. Cherry orchard in freange area of a broiler farm

Experiencesf the combination of cherries and broilers:

1 Chicken welfare: in the orchard thepow natural behavioulike dust bathing and looking
for insectsto eat

1 The differententerprises(campsite, cherries and chickens) on the farm reinforce each other.
Although the chickens are the ma@mterprise all three provide incoméor the farmer The
camping guests buy products.

1 An advantage of broilers (or rearing hens) compared to laying hens is the r&gmudtry-
free periodQwhich is less stressful for the trees.

1 An important advantage ofmanaging all activities by one partis thatthe responsible
person isable tobalarce the interestsof chickens and fruittather thanrunning the risk of
Wigging the bottor® | FGSNJ ySI20AFGAY 3T SAGK | y20KSNI LI NJ

1 The only disadvantage of the combination is dust on the cherries, busteshedaway.

5 Biomass willows in organic egggduction

The farm description below is based on Bood{20i15; in Bestman (2015) and additional interviews

by Bestmanin 2016 and 2017Biomass willowgFigure 5)can produce up to 20 tares of fresh
biomass per hectare per year. This can be used inat€&b500 m3of gas. A biomass plantation can

be productive forup to 20 years. In 2013 total of2.75 ha of biomass willowsese planted in the

range areas ofour egg production farmsSwedish varieties terted for high production and good
resistance gainst dseases. Per hectarel5,000 cuttings of 2@5 cm &ngth were establishedwith
planting machines.A Swedish schedulas used: alternately 0.75 and 1.50 m between the rows,
with 0.60 m distance between the cuttings within the rowéiree persons, ovhom two are on the
planting machine, can plant 1 hectare per day. Willows can be planted in early spring. Weeds need

Lessons leatrwith agroforestryfor egg productiorin the Netherlands www.agforward.eu



to be controlledthree times mechanicallgluring the first half yeanwhen the willowsgrow 1.52 m

high. Moreover, during the fir€2.5-3 months the willows need to be protected against leaf eating
hens Planting large parcels instead of strips reduces the damage biyethe Further from thehen
houseless damage is seen as well. After the first seasottingsof 1.0-1.5 m can be cut foiilfing

up empty spaces caused by mortalifyhe original plan was for mechanical harvestawgry 24
years in the period Novembéeo March.However, because the harvesting machines were too heavy
for the soil, the farmer decided to let a gardener cut the branches and use them for constructing
decorative garden fencefn case of harvest evefgur years 80 tormes of fresh biomasat a timeis
SELISOGSR® ¢KS 622R OKALWA Oly 6S &42fR WTFNBaAKQ
special cloth (2680 % water content) to owners of industrial woodstov&ge Booster{2015 in
Bestman (2015) for calculations of costs and benefiuros.

- TN\ R W R
Figure 5. Freeange area witt2.5years old biomass willows

Experiences with the combination of willows and egg production:

1 Because the carrying capacity of the soil seemed to be lbaotiginalideaof mechanical
harvest cutting the brandes irio short piecesand usngit as fuel in an industrial woodstove
used for heating calf milk on the same farimad to begiven up The branches are now
harvested manually and used for weavitgcorativegarden fences by another party.

1 The farmer says after thiérst growing seasonhis willow plantation does not requir@uch
work, compared t@anapple orchard which he alsnanages on higarm.

1 The willow plantation is very effective in attracting thensto the range area: 75 % of the
hensare seen outside.

91 Despite thingsdeveloping is a different way to the initiglans the farmer says he can
recommendestablishinga willow plantation to other poultry farmers.
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6 Miscanthusin organic egg production

Miscanthus also called elephant grads,agrass,but its appearance, management and application
has similarities tdiomass willows.H the Trees for Chickenmoject t wasregarded as a promising
crop and therefore chosen by some farmers to test in their fimege areaWithin AGFORWARD the
fatY SNEQ SELISNASYOS updatidd Afted MBNtidg Kiscinthus $h&uld remain
productive forup to 20 years. It provides shelter during summer and witliiggure 6) It can be
harvested yearly witla maize harvest machine and be used as litteammmal husbandrycow feed

as fuel in industrial stovesr pressed tocreate building material In April 2013 irihree free-range
areas 3.5 haMiscanthuswas planted with a planting machimaanned by fourpersons. Before
planting,the soil was prepared8y tilling or ploughingin 2.53.0 hoursone hectare was planted with
12,000 tubers: 0.75 m between thdhizomeswithin a row and 1 m between the rowBuring the
first season per hectare 60 hours of weed contsalsnecessary, in the second season thisueztl

to 30 hours and after that no weed control was needBdiring the first monthsthe young plants
had to be protectedfrom the hens The first harvest, which took place in the second year, was
limited and left on the parcel# order to suppress weedrgwth. The plants developed rapidly and
the second harvest (3 years after planting) was much biffyewnnes/ha) than the farms could use
themselvesThe 3 harvest was 14 tons/ha and thé"4vas 16 tomes/ha. See Bestman (2015) for
costs and benefits iEuros.

Figure 6. Inside thBliscanthushens(originating from forest birds) feel very comfortable.

Experiences with the combination bfiscanthusand egg production:

1 When planted in strips of several mesrwide, alternated with grass, tHeenscan enter the
Miscanthusrom more sideandthey keep it more open by eating weed

1 Earlyweed control is very importantConsider how much time you want to spend on weed
control and include this in you decision on howmyhectaresyou want to plant.

1 There is a high demand of labour for planting and weed control irfiteegrowth season,
but after thatlabour is only primarily required fdrarvesting.

1 The crop provides shelter in summer and winter against sun and wind, creating an attractive
atmosptere for thehens
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