B Horizon 2020

Bio-based Industries
U Consortium

Innovative value chains from tree & shrub speci
grown in marginal lands as a source of biomass
bio-based industries

Project number: 88917

» j"."‘__
lﬁ Al .

Protocol fbrintercroppingtests establishment
andfollow up

‘-.\'

«-"
.

Due date of deIiverabIeSO/OQ/Oﬁ
Actual submission date30/09/2021

* x European Union Funding
for Research & Innovation



l BeonNAT Rl;zl) %Bio based Industries

TABLE OF CONTENTS

TABLE OF CONTENTS. ..ottt eete et e e e e et e e et e e e e e e e eeeeeeenansaas 1
PROJECT INFORMATION. ...ttt ettt e e e ettt e emee e e e e e e e enebba e e e e e e e eanes 2
DELIVERABLE DET ALLS ...ttt ettt bttt bt bbbt e e ee e e e e e e e eeeeaeeaaeeaaeeeeaaanses 3
N © ] [=Tox 1)Y= SO PO P PP PUPRPPPPP: 4
A 11 (o =TI o 1= o T R 5
2.1 Selected SiteS ANU SPECIES. .. .uuuuuiiiiiiiiiiiiimme e e et e e et e ettt eree e e aeeaaees 5
211 FIEld Al SIEES ... ..o e e e e e e e e e e 5
N { 1= Tor =P PPP PP 5

2.2 Monoculture and iNtErCroOPPIMIESION. .......uuurrrreieeeeeeeaimrrraiererrrerreeesasaansmresssbrrrrrreeeeesssaanes 6
2.3 Fencing and SOil PrepParation......... ... i cciiiiicccee e eee e et eee e s s e e e e e e aaeaees 9

I I ¥ o o1 0] 41T PP O PP PPRPPRPPPPPIN 9
3.1 BiOMASS MONITOMING. .. .uueeeeeetiieeeeiaeeees sttt e e e e e e e e s e e e e e e et e e e e e e e e ansn e e ssnbnr e e e e eeeeeeas 12
311 SUNVIVal OF PIANTS......ccco e 12
3.1.2 BiOoMASS AEVEIOPMENL.......eiiiiiiiiii i eee et e e e e e eeer e e e eeas 12
3.1.3  Suface biomass Of PIANLS...........ooo i 13
3.1.4  Subsurface DIomMasS Of PIANLS.........cooiiiiiiiiii e 13

T T 11 4o a1 (o] 1 Vo NP 14
3.2.1  Soil organic matter and NULMHEMLS. ..........uuuuiiiiiiiicme e eeeer e 14
3.2.2  SOIil DIOIOGICAI ACHVILY..........eeieeeeiieee e e rmmne e 17

3.3 BiOGIVErSItY ASSESSMEINL. ... ..ciiiieiiiei i i e e eee ettt rrer e e e e e e e e e eeaeaaaeaeaaeeeeeansssessnrreannes 19
3.3. 1 COrmMOPNYLA PIANTS ....coiiiiiiiiiiie et erer e e e eer e e e e e 19
3.3.2 Insects Carabidadamily)..............oooiiiiiiiiii e 20
3.3.3 Mammals, reptiles and DIrdsS............oooo i 22
ANNEXZ SAMPIE FOIMIS. ..ttt mme ettt e e e e e e s s emmee s e et r e e e e e e e e e e nneas 24

BeonNAT 88717 Pagel of 27



l BeonNAT Rl;zl) %Bio based Industries

PROJECT INFORMATION

Project full title Innovative value chains from tree & shrub species grown in marginal lands as a source of
biomass for bidbased industries

Acronym BeonNAT

Calt H20260BBHJTH2019

Topic BBI2019SO1R1

Start date July 1% 2020

Duration 60 months

List of participants

1 (Coordinator) CIEMAT Centro de Investigaciones Energéticas, Medioambientales y Tecnho

2 CESEFOF CESEFOR

3 REC Renewal Energy Consortium for Research and Bstration

4 AIM Instituto Tecnoldgico del Plastico

5 ATB Leibniz Institute for Agricultural Engineering and Bioeconomy
6 BTU Brandenburg University of Technology Cottbesftenberg

7 usv Universitatea Stefan el Mare, Suceava

8 IPBCIMO Centro de Investigacdo de Montanha / Instituto Politécnico de Bray
9 CTA Contactica

10 IDS IDOASIS 2002 S.L.

11 EJAR El Jarpil

12 ENV Envirohemp

13 NNFCC The Bioeconomy Consultants NNFCC

14 TOLSA TOLSA

15 MAVERICI Laboratorios Maverick

16 PEFC Asociacion para la Certificacion Espafiola Forestal

BeonNAT 88717 Page2 of 27



) ) .
* BeonNAT RR| . %BIO based Industries

DELIVERABLE DETAILS

Document Number:
Document Title:
Dissemination level

Period:

WP:

Task:

Authos:

Abstract:

BeonNAT 887017

D2.2

Protocol forintercropping testestablishment antbllow up
Public

PRL

WR2. BIOMASS CULTIVATION, HARVESTING, LOGISTICS
AND SUPPLY PLAN

Task 2.2. Intercropping trials design and plantation of the selecte
species

Steffi Schillem

Werner Gerwin b.tu Untversity of Technoloay
Cottbus - Senftenberg
Dirk Freese

Laura Bouriaud
CiprianPalaghianu

Universitatea
Stefan cel Mare

U SU Suceava

MihaiLeonard Duduman
Irene Mediavilla
Luis S. Esteban E "t —
_ s =R mem {@céder
Marina Sanz Sansl C"‘*”‘“‘“‘”‘""““

Carlos Martin

The speies selected in task 1&hd multipliefpurchased in task 2.1
will be planted iselected marginal land in Spain by CIEMAT and
EJAR, irGermany by BTU and in Romania by USV. Two (2)siests
per country will be set up in marginal lands. Test fields will be
prepared with a total of 12 plots per tésised on that protocol.
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1 Obijectives

Field trialsin three different European countrig®pain, Germany, Romaniail be establishedottes the
benefit of intercroppingiixedforest in marginal cultural land versus the natgralving/monocultureThis
targets the investigation of plant interactions in intercropping systems, the ecafigiztalon marginal lands
and the potential of native plant material. Furthernalififerent harvesting and logistics systewi$i be tested
in order to evaluate the whole value chain of the studied prodlicts provision of biomass for industry
partnersfor the BeonNAT refinery will alsorealized with these trials.
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2 Field trial design

To investigate the performance of the species selected in Task 1.2 on marginahtiodsbtain wooebased
feedstock for different industrial applicatiofisld trials will be carried oirt Spain by CIEMAT and EJAR, in
Germany by BTU and in Romania by Wks®ach country twaest sites will be establishenh eitheragricultural

or forest marginal landOn each site twepecies will be tested and compareetweenmonocultureand
intercropping.

2.1 Selected sitesand species

2.1.1 Field trialsites

In Spaintwo test sites will bestablished, one located in therth andthe other in thesouth of SpainThe

test site inNorthernSpain wi be on forest marginal larat Lubia (Soria). The field has a surface of about 1.5

ha andthe soil is characterized by a pH of 6.6 with abundant stones, 56.7 % coarse soil texture fragments (>
2mm), and a soil depth of about 40 cm. The climate conditions are average annualtmeacpt3 mm and
average annual temperature of 10.68 °C. On thislsitgperus communi&. andUImus pumilal. will be
planted.The second field trial will be carried outhe South of Spaion agricultural marginal land in Velefique
(Almeifa). The test site is located at an altitude of 1,680 m above sea level. The field has about 1théha and
soil is characterizeby high stoniness and sandy loaaxture Annual precipitation is about 250 mm and
average annual temperature about 15R&snarinus officinialit. andCistus ladanifdr. will be planted in this

field trial

In Germanyboth test sites are located in the east of Germamg &f the test sitewill be establishedn
marginal forest land close to dfnlau (rortheast of Saxonia). Ehtest site isabout 1.5 han sizeand is
chamlacterized by a low pH of 3.7 and sandy substftethis siteBetula pendulandCytisus scopariugill be
planted.The second field trial will be carried out on a reclamatierfagricultural landp WelowSouth (®uth
of Brandenburg)This nutrient poor, sandjte ha pHvalues between 3.0 and 7a@d the annual precipitation
is about560 mm.Robinia pseudoacaaadRubus fruticosuare the species chosen for this field trial.

In Romanigboth testsites are located in theontheast of Romania, in Suceava county. One of the test sites is
located in the vicinity of Suceava city, in Moara (USV Camplnst&is case the land has not been cultivated
for more than 15 year8etula pendulandCarpinus btuluswill be installed in this site. The second test site
will be established in the Siret river meadow, at Zamo®&ehiniapseudoacaciand Populus nigravere
selected for this sitdn this field trial, a nutriesgoor clay site was chosen, with sijigant wetness in the root
zone for extended periods, affected by compaction.

2.1.2 Species

In Spain selected species will be multiplied from wild plants. In relatidimics pumilathe cuttings were
collected fromCEDER plantatiois May 2021 and théuniperus communisuttings in Barriomartin (Soria)
and Fuentelcarro (Soriagtween December 2020 aRdbruary 2021. The material for multiplyRugmarinus
officinaliswas collected from Bonete (Albacete).

In Germany, due to very high costs and limitemtemal for multiplying, plants will be purchased by local
nurseries as dyearold saplings. However, to enable the investigation of the potential of native wild plants, two
rows per species (1 imonoculturel in intercroppingdf propagated wild speciedll be established.
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In Romania, sinc€arpinus betuluandBetula pendulare not economically valuable forest species, they are

not produced in local nurseries. Instead, birch saplings will be produced from seeds in a local nursery, and
hornbeam saplilgywill be harvested from natural regeneration. In the cadRobinia pseudoacacand

Populus nigradue to the limited material for multiplication, saplings will also be purchased from local nurseries.

Due to the nature of the spesiselecteddifferert plant disances within one rowrerecommended:

Tablel Selected species for field trials in the respective countries

Species . specific distances between plant individuals
Spain Germany Romania

Betula pendula Deciduous Im 1m

Carpinus betulus Deciduous im

Cistus ladanifer Evergreen 0.5m

Cytisus scoparius Evergreen 1.5m

Juniperus communis Evergreen 1m

Populus nigra Deciduous Im

Robinia pseudoacacia | Deciduous 1m im

Rosmarinus officinalis Evergreen 0.5m

Rubus fruticosus Deciduous 15m

Ulmus pumila Deciduous 1m

2.2 Monocultureand intercropping design

Ecological angéconomical restoration of marginal lands and avoiding competence between food agriculture
and industrialorestryhave been considerexs main issues to select thekands for the cultivation of new and
underutilized tre@nd shrub species in BeonNATh improve the fertility of soils and enhance the organic
carbon stocks of marginal lands intercropgichniques ara suitable solution.

The €rm nitercroppingis usually associated with agriculture. As intercropping can increase crop productivity
and the overall sustainabiliof systems, it is an important dbto facilitatesustainable intensificatiom
forestry, intercropping techniques result in-salled mixeeorest (two species cultivated in same line at same
time) or in mixeeplantations (two species cultivated in different lines at same ftirhe)concept of mixed
plantations will be tested in the preséetd trials.

While the distances between plants depend on the growth behaviour of planistaiheed between rovare
mainlybasedon the space harvest machines will ne€tereforean important factoior the determination of
plant row distanceis the harvest interval linked with the fisale of plantst harvest.

To realize the objectives of the field triaiseach test site thregubtests with one plot eaatill be established,
one plot per speciesrfonocultureA and B and one plot fomtercropping both specigs+B) Eachplot has
a length of 99 mand thedistance between plotor outsiderows of theplots should beat least4 m
Additionally, oneontrol areahas to be defined close thetest sitehaving similar characteristics &present
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the status of the field trials before plantthg chosen trees and shrubBhesize of the control area should be
large enough for placing fo@5 m?monitoringplots (see below in section 8)ith some disincebetween
them.

44/68m 44.5/68.5m 44/68 m

A
A\ 4
A
A\
A
A 4

subtest 1 > 4m subtest 2 subtest3
12/18 rows - 16/22 rows 12/18 rows

Y

v
IS
3

T T T T TTTTTT T

mixed species A+B

A%
SN,

\"
\

speciesB control

99m
67-199rows

v

Figurel Field trial design

In Lubia (Soria)n Spain, the plots will be 68 m in width resulting in 18 riawsubtests 1 and 3n Germany

and Romaniahe plots will be 44 nwidedue to the size of the selected test sit€éherefoe, 12 rows will be
established for subtest 1 and Rased on the requirements of the intended harvest techniquefistaace
between rowswill be4 mfor subtestl and 3 However,n the field trial invelefique(Almeria the distance
betweenrows will be2 m. If the dimensions of the plots cannot be realized on the sites selected, the total
length of rows per species has to form the basis for the dimensions dgbltiie For Spainthis would
correspond to about 1.782 fhubia)/ 3.500 m (Velefiguand inGermany and Romania about 1.188 m for
each species in subtest 1 andTis results in e.g. in Velefique in row numbzetveen 30 and 63lant and

row distancedave to bekept(Figurel).

To investigate the effects of intercroppisgbtest 2 will be divided intoig@tercroppingsubtests (IC). In IC 1

the distancesbetween the rows will stay @t mand 2 min Velefgue that are necessary for the harvest
techniques testedn IC 2 the distances will be reduced o m between plant rows to enalpéant interactions

even in the first years of growiniC 2 will consist offour rows in total to realize monitoring plots without site
effects of other distance§he position within the field can be chosen individually depending on eventually
inhomogeneous soil conditions Figure2 a possible design with the dimensions of a plot in Germany or
Romania is displayeth the field trialn Velefique (Almeria) IC2 will not be established.
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Figure2 Design of the intercropping subtest with BEHIC 2 and the corresponding mitoring plotswith one row per

species(green areaone rowper specieswith native plantenlyin Germany)
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2.3 Fencing and soil preparation

Fencing is not mandatoryt depends on the conditions of the field trial locationcantthe conditions that are
best practice in the country/regiére.g,in Spain where forest plantations always have a fdhtencing is
plannedit is mandatory to include the control area to not to investigate the effect of the fenceddftachef
the cropping system.

Two fencing options can be realized:
1) Fencing of the whole field trial dgsincluding the control plots
2) fencing of parts of the field trial indlng all treatments and conttolalso invetigate the effect of the fence

In Span the option chosefor the plots located in LubigSoria)will be the number one, whererfcingis for
the whole field trial dégn including the control plots.

In Germany néencing is planneddowever, the Kromlau site is situated within a larger angehvis already
demarcatedy fences.

In Romania, a large area of approximatively 30 hectares containing the test site from Moara (USV Campus 2)
is already fenced, including the control area. In the second test site, at Zamostea, no fencing is planned.

Generally no preparation of field trialglike fertilizing or mechanic soil preparatigmplannedButif necessary

and common practice, soil preparation can be carried out; like in Spain where the compacted layers in the
subsoil have to be broken (subsoiling in2780 cm depth)or in case of intensive growth of wild vegetation
Additionally, further management atiggéi can become necessary.the autumn andspring are too dry,

watering will be necessary in Spalind if necessaryin Germany and Romami@echanicalveed control at

least once a yeawill have tobe carried out whereas in Spain no weed contrplasned

3 Monitoring

During the field trials the biomass developmeithe planted shrub and tree speciesl be investigated.
Furthermorgthe impact of tree cultivation on the marginality of smild biodiversityill be monitored by
continuous soitamplingand observationsLhis secondelement of themonitoring programme is part of WP
8 (Task 8.@iodiversity and soil quality assessments).

The nonitoring will be carried out dtdifferentmonitoring plotsfor survival and biomassdevelopment and
additiona#t monitoring plots for soil and biodiversityithineachsubtestand the control are@rigure2, Figure
3). Eachbiomassmonitoring plotwill consist ofat least12 trees per species? 6 trees in two rowsfor
monocropping, 12 trees per row for intercroppifdithin these plots thenonitoring plot for soil and
biodiversitywill be located having a size®k 5 m(25 m?) containing two rowsThe precise position of the
monitoring plots will deperah the final dhensions of thesubtestplotsand should be randomizddonitoring
plots displayedh Figure2 andFigure3 show the approximate piti®nsthat should be realized by all partners.

For the interpretation dhe biomass dataweather dataof a nearbyweather station should be collected
including at least the monthly mean temperature and the monthly precipitation.
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Figure3 Subtest 1 or 3 with one species (A oridjh planting distance ofrh within rowsand different moniting
plots(green areaone row with native plantslyin Germany

BeonNAT 88717 Pagel0 of 27



Q BeonNaT

S
RRI

The monitoring of biomass, soil and biodiversity will be carrieth oegillarperiods of time:

Table2 Overview abouthe BeonNAT monitoring program

%Bio based Industries

Year

2021

2022

2023

2024

2025

Season

Spring
Summer

Summer
Autumn

Spring
Summer

Summer
Autumn

Spring
Summer

Summer
Autumn

Spring
Summer

Summer
Autumn

Spring
Summer

Month

4‘5‘6

8‘9‘10

4‘5‘6

8‘9‘10

4‘5‘6

8‘9‘10

4‘5‘6

8‘9‘10‘4‘5’6

WEEK

Plant
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Biomasy
develop

-1V

I-Iv

-1V

Biomasq
yield

-1V

I-Iv

-1V

Roots

-1V

Sal
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1132 1V/5

1132 1V/5

1132 IV/5

1/3-1IVI5

DMA in
soil

1/10

/11

1110

/11

T

Instak
lation

1/52 V-6

1152 1V/§

1152 1V/§

1152 1V/6

Plant
biodiv.

1142 \V/I7

1142 \vI7

1142 \VI7

1142 \vI7

1142 1V/6

Install
traps

Collect
insects

15 1

end
of Il

end
of ll

end
of Il

end
of ll

end
of ll

end
of
1l

I;1e

0

end
of Il

ng
fl

I; Il end

of |

Removeq
traps

end
of Il

end
of ll

end
of Il

end
of ll

end
of ll

end

of
1l

e
0

nd end

fl of Il

eng
of |

The first investigations will be carried oumediately after planting.

Further detailaredescribed in chapters 3.1 to 3.3.

To guarantee an exact assignment all samples have to be named as follows:

BeonNAT 887017
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Table3 Code for naming samples

_ ) Num_be_r of Number of
Country Test site Test plot/species monitoring tree
plot
Spain ES | Lubia Lu |Betula pendula BET 1 (1)
Velefique Ve | Carpinus betulus CAR 2 (2)
Germany DE | Kromlau Kr | Cistus ladanifer CIS 3 3)
Welzowsid WS | Cytisus scoparius CYT 4 (4)
Romania RO|Moara Mo |Juniperus communis  JUN (5)
Zamostea Za | Populus nigra POP (6)
Robinia pseudoacacia ROB (7
Rosmarinus officinalis ROS (8)
Rubus fruticosus RUB (9)
Ulmus pumila ULP (10)
(11)
for Intercropping e.g. BET+CYT (12)
BET+CYT
Control CO

Example of aample codeDE Kr BET+CYTR1; DE Kr BET1L

3.1 Biomassmonitoring

The biomasgnonitoringcan be divided intthree categories: survival of plantsiomass developmerand

biomass of plantsThese parameters will be investigated within the biomass monitoring plots cortining
trees per species (see above). Each tree receives a number to enable the comparison between monitoring
dates.

3.1.1 Survival of plants

Thesurvival of plantswill be investatedonce a year irspring to evaluate the suitability of the plants for the
chosen marginal fieldPlants will be classifieab vitaP, poor vitality and dead.

3.1.2 Biomass development

Theplant growthwill be evaluated within the monitoring plots attsiathe field trial (planting) and afterwards
once a year in autumithe parameters shown igured will be recorded as the basis for allometric functions
to be established for all in BeonNAT cultivated tree and shrub species grown at marginal lands.
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Figure4 Biomass monitoring: measuring plant growth paraméteres andmultistemshrubs)

For shrubs, the height and diameter of all first order shoots will be measurethaer of shoots will be
recorded(seeFigured). For each individual shrub an average height and diameter is calculated based on these
single measurenmgs.

The collected data will be classified into 3 plantsiteespecificgrowing classes (small, medium, large). The
class boundaries have to be calculated individually for each plant species and year with equal class widths.

3.1.3 Surface liomass of plants

Forestablishing the needed allometric functions the total surface biomass needs to be measured by means of
harvesting and weighing exemplary trees and shrubs from the test sites. For that raas@yeam autumn

12 trees per specieand subteswill berandomlyharvestedoutside the monitoring plotst the end of the
vegetation period to estimate thémass yieldkg] after 1, 2 and 3 vegetation periodefore harvesting

height and diameter (at 10 cabove grounjiof each selected test planmhust bemeasuredand documented

for establishing allometric functions and for comparison with the plants of the monitoringhecatslected

plants should be representative for the -sipecific distribution of height and diameter across the caclulated
growing t¢asses (see 3.1.2).tAeast half of théreerows establishedt each subtesthould be excluded from
thisyearly tree samplingo that these rows are exclusively available for the final hizxy&sals

3.1.4 Subsurface biomass of plants

After the final bianassharvestin autumn 2024he rooting depth[cm] androoting density(humber of roots
per dm2)will be deterrimed using a soil profile of 051 m depth(depending omlepth ofvisible rootsylong
the tree rowwith a tree in the middlgseeFigure5 left and middle)

For estimatingoot density a grid is used with a mesh width of 10 ¢Rigure5 middle) Practically, this can

be easily made by means of a 1 x 1 m frame (@ade ofwooden laths) with regularly stretcheakallewires

or strings. A clear contrast between the colour of tlesior strings and the soil colour is needed (e.g. white).

The number of fine roots (diameter < 2 mm) as well as of coarse roots (diameter > 2 mm) is counted for each
square of the grid (number of roots/dm?2).

For analysing carbon and nutrient allocation within the root system represawoiattisampleswill be taken.
A metal frame with a volume of 106m?3 is used to take in total nisebsamples from the soil profile (see

BeonNAT 88717 Pagel3of 27



NO
Bio-based Industri
.‘. BeonNAT BBI, Syerased Bl

Figure5 middle and right). The metal frame is open both at the bottom and the top so that it can be completely
pressed(hammered)nto the soil profile in the positions indicatedrigure5 (middle) The soil sample with

roots is stored in plastic bags for transport. In the laboratbeysamples are air dried, carefully loosened a
sieved with a mesh wide of 2 miBoarseroot particles thatdo notpass the sievare separated from the
mineral particleand weighedFor each species and country one misaanple of coarse rootis sent to
CIEMAT for further analysis (C, N, P, Knaglwith the biomass samples neededTask 2.8

=

soil profile for 10cm
“~ root analysis N
soil pit . =
(o]
= 3
19, ]
I
= v
[ ° .
p 3
<&
/| \ s

O

tree row 1.0m

Figure5 Root analysis: left: plan view of the soil profile; middle: soil profile with 10 x 10 cm grid for root density
estimation; right: 1,000 cm3 sample cube for root sampling

Thisassessment and samplimgocedurewill be carried out for subtestt and3 and in subtest 2 foboth
species each in IGLso four soil profiles in total

Forleguminous plantghe presence and activity fot noduleswill be determinedlhe nodulesvill be cut in
halves and if the inner part is orange or red, the nodules are active.

3.2 Soil monitoring

For investigating potential effects of cultivating selected tree and shrub species on marginal lands in different
European regions a joint monitoring mang is implemented at each BeonNAT test fieldinfial soil
characterizationis carried outbefore or immediatelgfter plantinghe respective tree and shrub specibs

the following years soil investigations are repeateze a year in springMarch? May).

Several additional soil properties not mentioned here are part of the marginality assessment by means of the
Soil Quality Rating Index (SQR) and data are collected within Task 2.3. They include, e.g., bulk density, soil
texture, and stonirss (pedregosity).These parameters are measureahly once during soil quality
assessmentnd not annually within the monitoring prograifihey are nopart of this protocol.

3.2.1 Soil organic matter and nutrients

BeonNAT 88717 Pagel4 of 27
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3.2.1.1 Soil sampling

Soil samples are taken from the iked 25 m2 monitoring plots (see above). Main objective is elucidating
potential impacts of the cultivated tree species on soil properties. Therefore, soil samples are onlthiaken
the tree/shrub rowdetween the single plantg not in the areas betweethe rows Figure6). If the trees
have been planted by machines soil samples should be taken from the resulting furrows.

4 m between rows

Q‘%

A

Il m between trees

(9,

3
T T T T T I I TI T
”/
/ .

L LLS AT TSS IS

SN

soil sampling areas

5m

monitoring plot (soil/biodiversity)

Figure6 Left: Areas for soil sampling within the 25 m2 monitoring plots (example for aspen@s subtest with 4 m
distances between rows and 1 m planting distance); right: sampling between the tree individuals along the row of plants
(here:Betulapendulawith 1m distance between trées

Two subsamples are taken fro®5 cmand 530 cm below
surfaceas mixed sampleg-{gure7). Depth is measureftom
the level of land(not of the mineral sojlincluding possible
humus layersat the surface of the mineral sdiresh litter
material or living plants (herbs) are excluded.

Soil material from the two depths is taken at in tb@esingle

sampling pointswithin the sampling areas of each monitoring

plot (seeFigure6) and caefully mixed for each depth and

plot. The single sampling points should be equally distributed
Figure7 Sampling depths for the two sub along the tree rows of the monitoring plot for achieving a
samples L . . .

representative image of the pl®his results in 2 soil samples

per monitoring plot (66 cm and 530 cm). Each sample
should have &eshmass of about 500 g. Excess material can be rejected. The exact sampling locations within
the sampling areas should be slightly modified each year so that the effect of the disturbance caused by
sampling can be avoided.

Sampling is carried out in two stef{seeFigure8): In a first step the humus/topsoil sample is taken from the
upper 85 cm of the soil by means of suitable instruments (sampling rings or spatula/triéigale8a). The
sample from the second depth-8® cm) is taken by a push or hammer prolség(re8b). The remaining
sampling hole should not be backfilled to avoid a second sampling on this place with wrong results.
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