Foliar sampling strategy

Targets

%k

Carbon and nutrient stocks
in the leaf biomass

Carbon and nutrient height
distributions in the leaf biomass

Leaf area, and
leaf size and density distribution

Leaf area index

Carbon and nutrient stocks of
woody biomass

Methods

%k

Sampling of 1 bag (A4) of leaves
of 20 trees from the upper crown

Sampling of 1 bag (A4) of leaves
of 3 trees in 3 heights: upper
crown, middle, lowest branch

Scanning of (up to) 10 leaves and
determination of dry weight
(“needle seed” program)

Hemispherical pictures (20) and
computer analysis

Sampling of 1 wood core from 1
tree



Leaf sampling

Sampling Field notes

*  Sampling of 20 upper crown * Tag number of sampled tree

(climb of up to 5-6 trees) + Measuring of climbed height

*  Sampling of leaves of and tree diameter (dbh),

climbed tree in 3 heights estimation of remaining tree height
*  Sampling of reachable upper * Estimation of height of

crown samples of surrounding trees

surrounding trees «+ Subplot
Manpower and time need Limitations

* 1 climber, 1 person on the ground  * Suitable weather conditions for

+ 1 to 1.5 days per plot climbs = no hard or continous rain

* Tree suitable to climb (spikes,
latex, diameter etc.) and
surrounded by many other trees



Hemispherical photographs

Sampling

+ 1 m height Limitations

+ 15-25 pictures per plot * Suitable weather conditions for
camera = no rain

Field notes *  Suitable light conditions =
clouds or dusk (dawn)

*  Subplot

*  Shape of plot
* Numbers of trees around

* Many batteries,
Manpower and time need 1 or 2 spare buffer cards

* 1 person + people nearby (dusk)

* 2-3 hours of suitable weather and
light conditions



Wood cores

Sampling Manpower and
+ 1 core of 1 tree outside of time need
plot (as far away as possible) 1 person (skilled with
+ Leave sample of tree for drill, and strong)
species determination " 20-30 minutes
Field notes
« Next subplot Limitations
* Hardness of wood

* Tree diameter (dbh)



Soil sampling strategy

Targets Methods

* Carbon and nutrient stocks *  Sampling of 2-5 soil cores per plot
in the organic soil layer and the down to 2 m depth
mineral soll

* Description and sampling of 1 soil
* Carbon and nutrient distributions pit per plot down to 2 m depth

with soil depth * Sampling of one soil core per plot

* Carbon and nutrient distributions in the pit from 2 to 4 m depth
within plot

*  Other soil properties (density,
type, texture, groundwater level,
etc.)



Sampling

* 2-5 cores per plot

+ Initially grid design, but Soil core sampling

selection of representative
sites subject to topography +
avoidance of plot borders
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Tabelle1

		

		Sucusari A (W)														Sucusari A (E)						Sucusari B

		Right-side (W)														Left-side (E)

																Calculated by displacement from right																						Sucusari C														Alpahuayo A								Alpahuayo B										Alpahuayo C										Yanamono A												Yanamono B

		Distance		Angle		Accum height		Water Table		Texture		Hardpan		Profile Name		Distance		Angle		Accumulated		Distance		Angle		Rel. Height		Accum height		Water Table		Texture		Hardpan		Profile Name		Distance		Estimated height		Water Table		Texture		Hardpan		Profile Name		Estimated height		Water Table		Texture		Hardpan		Profile Name		Estimated height		Water Table		Texture		Hardpan		Profile Name		Estimated height		Water Table		Texture		Hardpan		Profile Name		Distance		Estimated height		Water Table		Texture		Hardpan		Profile Name		Estimated height		Water Table		Texture		Hardpan		Profile Name

		m		°		m		m								m		°		m		m		°		m		m

		0				0		>-2,0		silty loam over silty loam with more clay		-1.7		Su A1		0		-15		-5.1763809021		0				0		0										0		1										0										17										1										0		20		> -2,00		silty loam over silty loam with more clay over sandy loam over clayey loam		-		Ya A30		2.00		-1.3		silty loam over sandy loam		non-continous layers at -0,90 - -1,00		Ya B2

		20		0		0										20		-15		-5.1763809021		20		-21		-7.1673589909		-7.1673589909										20		1										2										16										1										100		15		> -2,00		silty loam over silty loam with more clay over sandy loam over clayey loam		-		Ya Acas		25.00		> -2,00		silty loam over silty loam with more clay over clayey loam		at -1,65, 1-2 mm		Ya B1

		40		-7		-2.4373868681										40		-10		-5.9103504214		40		-18		-6.1803398875		-13.3476988784										40		1										2										15										1										200		0		> -2,00		silty loam over silty loam with more clay		-		Ya Av		20.00		> -2,00		silty loam over silty loam with more clay		-		Ya B3

		60		-2		-3.1353768022		-0.7		silty loam over sand over clayey loam		-1.06		Su A4		60		0		-3.1353768022		50		-12		-2.0791169082		-15.4268157866										60		1										0										12										1										300		2		> -2,00		silty loam over silty loam with more clay over clayey loam		-		Ya Ams		18.00		-1.3		silty loam over silty loam with more clay		non-cohesive layer at -0,90 - -1,30 = subterrestrial flow path, non-continous layers at -1,70 - -1,90		Ya B4

		80		4		-1.7402473273										80		10		1.7327162261		55		-34		-2.7959645174		-18.2227803039										80		1										1		-1.10		silty loam over silty loam with clay		-		Al A5		12		-1.50		-		sand		Al B5		1										400		10		-3.40		silty loam over silty loam with more clay over silty loam over sand		-		Ya Apit (outside of plot, between part B and C)		10.00		-0.3		silty loam over silty loam with more clay		at -1,30 continous red and below black layer, 2 mm thick		Ya B5

		100		8		1.0432146919										100		10		4.5161782453		60		8		0.6958655048		-17.5269147991										100		1		-0.2		silty loam over silty loam with more clay		-		Su C1		2										19										1		> -2,00		sand		-		Al C1		500		0		-1.29		silty loam		-		Ya Afl		0.00				silty loam		-		Ya B6

		120		4		2.4383441668										120		7		4.8757310349		70		15		2.588190451		-14.9387243481										120		1										3										21										1

		140		0		2.4383441668						-				140		10		5.9113077202		80		9		1.5643446504		-13.3743796977		>-2,0		silty loam over silty loam with more clay over clayey loam		-		Su B5		140		1										4										19										1

		160		10		5.9113077202		-1.7		silty loam over silty loam with more clay				Su Apit		160		2		6.6092976542		100		5		1.743114855		-11.6312648428										160		1										3		-0.50		silty loam over sand				Al A9		19		-3.60		at -3,85 - -3,90, total thickness?		sand		Al Bsandpit		1

		180		8		8.6947697394										180		7		11.1321566075		120		-2		-0.6979899341		-12.3292547768										180		0										2										19										1

		200		7		11.1321566075										200		9		14.2608459083		140		-7		-2.4373868681		-14.7666416449										200		0										0										11										1

		220		6		13.2227258728		>-2,0		silty loam over silty loam with more clay				Su A12		220		12		17.3809596892		160		-6		-2.0905692654		-16.8572109103										220		0										1										8										1		> -2,00		sand		-		Al C2

		240		17		19.0701599673										240		7.4		21.6460718988		170.4		-16		-2.8666285005		-19.7238394108										240		0										0		-0.14		silty loam				Al A13		10		-1.11		-		silty loam over silty loam with clay over sandy loam		Al B13		1

		260		-5		17.3270451123		>-2,0		silty loam over silty loam with more clay		-1.4		Su A14		260		-2.9		16.3151863108		180		4		0.6696621479		-19.0541772628		-1.25		silty loam over clayey loam		-1.4		Su B10		260		2										1										10										1

		280		-11		13.5108652048										280		-8.4		10.5892046335		200		6		2.0905692654		-16.9636079975										280		2.5										5										8										1

		290		-14		11.0916462488										290				11.8857100738		220		9		3.1286893008		-13.8349186967										300		3		>-1,1		silty loam over silty loam with more clay (appears denser than C1)		-		Su C2		10										5										1

		300		-9		7.962956948										300		6		13.1822155141		226		30		3		-10.8349186967										320		3.5										12		-0.50		silty loam over sand				Al A17		4										1

		320		-2		7.2649670139										320		6.5		10.2270212233		240		17.5		4.2098811931		-6.6250375036										340		4										8										0										1

		330		-7		3.6088867118						-				330				8.3969991516		260		20		6.8404028665		0.2153653629		>-4,0		silty loam over silty loam with more clay over over silty loam		-		Su Bpit		360		4.5										5										2										1

		340		-24		-4.5258461497										340		-2		6.5669770799		270		8		1.3917310096		1.6070963725										380		5										0										3		-2.77		-		silty to clayey loam		Al Bclaypit		1

		350		-6		-6.6164154151										350				4.9134078315		280		-8		-1.3917310096		0.2153653629										400		5.5										5		> -1,40		silty loam over silty loam with clay				Al A21		4										1

		360		-13		-11.115436502		-1.7		silty loam over silty loam with more clay over clayey loam over sand				Su A19		360		-1		3.259838583		300		-6		-2.0905692654		-1.8752039024										420		6										10										8										1

		380		2		-10.4174465679										380		0		-4.5258461497		320		-1		-0.3490481287		-2.2242520312										440		6.5										15										10										1

		400		1		-10.0683984392										400		0		-6.6164154151		340		-3		-1.0467191249		-3.270971156										460		7										20		> -2,00		silty loam over silty loam with clay				Al A24		15		> -2,00		-		sand		Al B24		1

		420		4		-8.6732689643										420		-2		-11.813426436		360		-16		-5.5127471163		-8.7837182724										480		7.5										21										22										1

		440		4		-7.2781394894										440		-6.5		-12.6815108433		375		-10		-2.604722665		-11.3884409374										500		8										22										23										1

		460		-1		-7.6271876182						-				460		-5		-11.8115132941		380		-8		-0.6958655048		-12.0843064422		>-2,0		silty loam over silty loam with more clay over silty loam over silty loam with more clay = "colluvium"		-		Su B20

		480		-2		-8.3251775522										480		0		-8.6732689643		391		-7		-1.3405627775		-13.4248692196

		500		3		-7.2784584273										500		11		-3.4619595819		400		-10		-1.562833599		-14.9877028186

																						408		-19		-2.6045452357		-17.5922480543

												-										420		14		2.9030627472		-14.6891853071		>-2,0		silty loam over silty loam with more clay over silty loam (in general a little more clay than Su B20?)		-		Su B22

																						440		11		3.8161799075		-10.8730053996

																						460		15		5.1763809021		-5.6966244975

																						463		-2		-0.1046984901		-5.8013229876

																						480		-18		-5.2532889044		-11.054611892

																						500		-14		-4.838437912		-15.893049804
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Soil core sampling

Field notes

*  Sample: Name of core/plot,
depth interval

* Position: Plot, subplot, GPS-point,
local topography, numbers of

nearest tagged trees Sampling interval

[m]
*  Soil: Maximal depth of sampling, :
texture, stones, roots, colour, Organic layer ? i
hydromorphic features, Mineral soill 0 -
ground water level, -0.05 -
depth and thickness of hardpan -0.10 -
-0.20 -
-0.30 -
-0.50 -
-1.00 -

-1.50 -

-0.05
-0.10
-0.20
-0.30
-0.50
-1.00
-1.50
-2.00



Soil core sampling

Manpower and time need

* 2 persons,
for carrying better more

*  About 0.5 day for plot exploration
after plot setup
(one side + cross connections)

* 1-2 cores per day,
3 if high ground water level or
sandy soils

Limitations

*

Ground water level (especially in
sandy soils)

Soil texture (heavy loam or clay,
hardpan, stones)

Way to walk to plot and back
(with auger & samples)

Weather (continuous rain, light
conditions during rainy periods)

Open space (to turn auger)

Beasts



Soil pit sampling

Field notes

*  Sample: Name of pit, depth

Sampling interval

% 1 pit per plot * Position: Plot, nearest subplot, GPS-
point, local topography
* Selection of representative

site, 20 away from plot * Soil description per visible genetic

horizon: Maximal depth of sampling,
texture, stones, roots, colour,
hydromorphic features,

ground water level,

depth and thickness of hardpan

*  Pictures



Organic layer

Mineral soil

Soil pit sampling

Sampling interval

[m]
? -0
0 - - 005
-0.05 - -0.10
-0.10 - -0.20
020 - -0.30
-0.30 - -0.50
-0.50 - -1.00
-1.00 - -1.50
150 - -2.00
-2.00 - -2.50
250 - -3.00
-3.00 - -3.50
-3.50 - -4.00

density

density
density
density
density
density
density



Soil pit sampling

Manpower and time need
* 3 persons (2 in pit, 1 outside)

* 1-1.5 days for digging,
4 hours to close

* 0.5 day for description and
sampling

Limitations

*

Representative site must be
chosen before core samples are
taken due short time interval per plot

Sampling should be done immediately
after digging because of frequent
night rain (walls collapse, ground
flooded)

Core augering in pit is only possible
down to 4 m depth (2*2*2 m pit)

Ground water level

Soil texture (heavy loam or clay,
hardpan, stones)

Weather (continuous rain)



Field work results

*

*

Conclusions

Planned grid sampling of soils failed =

Soil and biomass sampling worked
well with 3 persons available +
a skilled climber g

Short time interval for plot was limiting

Density sampling is not possible using .
the augers

Physical strength is a limiting factor,
especially if there are no “holi"days

Plot setup by botanists was very
helpful in terms of finding
representative sampling sites

Remaining questions

|s the amount of cores
representative for the plot?
(spatial heterogeinity)

How much material per soil depth
interval will be needed for further
analyses?

|s the quality of the hemispherical
pictures suitable for computer
analyses of the leaf area index?



Soil sample storage and transport preparation

Consideration

*  Samples should be dried as fast as possible
(maximal temperature 70° C)

*  Samples will not dry at all without heating them

* Closed bags or field wet samples should nor be exposed
to direct sunlight

*  Samples must be crushed before subsampling
(clay rich samples are plastic when wet and must be crushed into
bigger pieces to accelerate the drying process)

*  Samples must be kept safe from herbivores (insects)

* Leaf samples for scanning must be stored pressed in paper



Sample preparation
- Needs

Soil Leaves

* Available drying space * Electricity supply (microwave,

+ Electricity supply for balance computer, scanner, balance)

(density) * Size of leaves
* Crushing space and tools, * Air moisture (dried samples,
and clean surrounding (water, computer, scanner)

paper tissues)

* Boxes to store samples * Buffer (camera cards)



Sample preparation - Time need

Soil

*

1-3 days to dry a single soill
sample by heating
(in Peru: only during the day)

20 minutes to crush and
subsample a dry soil sample

Organic soil samples should
not be dried in a microwave

20 minutes to dry and weigh
each density sample
(microwave)

Leaves

*

15-25 minutes to dry, crush,
and subsample a sample
(microwave)

Pressing of leaves (removal of
leafstalk) must be done in the
field (1-2 persons, evening or
morning after sampling)

Scanning: 1 person, 5-10 minutes
per scan (does not equal
sample), Peru = 10 days

Drying and weighing: 1 person,
10 minutes per scan



Factors limiting soil and foliar sampling

* Augering equipment is heavy

*  Wet soil is heavy
(+ augering equipment)

*  Soil sampling and carrying persons get
very dirty and do hard physical work

* Biomass samples are very bulky and
therefore hard to carry

* Carrying frames or big bagpacks are not
suitable for the field

*  Samples will not dry in the field



Health issues

Pulling out the auger is very exhausting after about 1 m sail
depth and requires enormous physical strength

Pulling out the auger is very bad for your back, especially if
augering site is wet and/or on a slope



Logistics - Sample preparation for export

Do it yourself

* Time need 7-10 days ~ amount
of samples and requiered
subsamples

*  Samples stay wet until the last
week

* Many heavy (wet) samples
must be tranported from field
sites at once



Logistics - Sample preparation for export

Do it yourself

* Time need 7-10 days ~ amount
of samples and requiered
subsamples

*  Samples stay wet until the last
week

* Many heavy (wet) samples
must be tranported from field
sites at once



Logistics - Sample export

Questions
* |s sample export possible by
law?
+ Which papers from whom are Find out abput laws before
needed? sampling starts
+ Do these people know about Find and contact the people in
this project? charge before sampling starts
+  Will these people receive Find an exporting company
samples? How? Bring official papers from Europe

* How do the samples get
exported?
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