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Introduction

The forest ecosystem is highly appreciated because of its contribution to curbing global
warming as a principal source of absorption of carbon dioxide in the Kyoto Protocol adopted in
1997. Forest trees absorb carbon dioxide (CO;) and make leaves using carbon from it. Although
some leaves are eaten by insects, many of them wither away and are supplied to forest floors.
These fallen leaves are decomposed by animals living in soil such as microorganisms,
earthworms, and roly-poly bugs. In the process of decomposition, carbon dioxide is released into
the atmosphere. Therefore, in the forestry ecosystem, carbon dioxide is absorbed and released at
the same time.

This means that it becomes possible to figure out the volume of carbon dioxide maintained in
the forestry ecosystem by capturing the volume of leaves produced and fallen onto forest floors

as fallen leaves and decomposed, and the rate of decomposition process.

The volume and rate of the decomposition mechanism of forests differs greatly from one place
to another. This is likely to be attributable to differences in temperatures, soil conditions, and
different types of organisms that facilitate decomposition. Thus, it is possible to figure out what
kind of changes are occurring based on environmental changes such as global warming by
collecting long-term data. Moreover, data collected from each area is of help for environmental

predictions.

To this end, a decomposition test will be carried out so that the core sites nationwide can
uniformly measure the decomposition process of organic matter on forest floors. A difference in
tree species causes changes in the hardness of fallen leaves and their components, affecting the
progress of decomposition. Therefore, cellulose filters are used to unify the testing conditions
nationwide, because cellulose is the major component of leaves. A survey is conducted at litter
layers where fallen leaves are accumulated and decomposed actively and soil layers directly

under.



Survey method

The Monitoring Site 1000 Forest and Grassland Survey Network Center (A department that
handles samples and data of the Monitoring Site 1000 Forest and Grassland Survey (excluding bird
species) established in the Hokkaido University Tomakomai Experimental Forest, hereinafter

referred to as “the Network Center”) sends cellulose filters which are labeled and weighted to each

site. Each site buries these filters in soil, digs them out after a pre-determined time passes, and sends

them back to the person in charge of the Network Center. The person in charge measures the weight

of filters to calculate the reduction in weight during the period when filters were buried in soil. A
decomposition rate of organic matters is calculated based on the weight of filters before they were
buried and the reduction in volume while they were buried.

This survey is conducted every three years and cellulose filters are buried twice and collected four

times a year. The procedures for each work are shown below.

1. Burying filters

1.1. Period

- First installation (Filters whose collection date is A~C): When the first pitfall trap survey is
conducted

- Second installation (Filters whose collection date is D): When the fourth pitfall trap survey is

conducted

1.2. Necessary tools

[Tools sent by the Network Center]
- Cellulose filter (Benchkote 2300-916 (Whatman), 5 x 5 cm, 80 filters per survey site)
- Wire
- Metallic mesh (15 per survey site)
[Tools prepared by each site]
Hoe (or shovel)
Indicator tape
Oil-based pen



1.3. Advance preparations

(1) A filter has a cellulose face (paper face) and a resin face (vinyl face).
The plot (survey site) ID, sub-plot number (1~5), collection date code (A~D), layer
type code (L: Litter layer, S Soil layer), and filter serial number (1~80) are written
down on the resin face in advance with an oil-based pen.

Example)
AY-EBl« Plot ID
2-A-L « Sub-plot number—Collection date code—Layer type code
@ 4 .................. Filter serial number

(2) Sort filters into 20 sets (Fig. 1). Each set consists of four filters (Filter type code L: Two filters,
S: Two filters) whose sub-plot number (1~5) and collection date code (A~D) are the same.
Filters whose collection date code is A~C are buried at the first installation and those whose
collection data code is D are buried at the second installation.



Sub-plot 1

(Collection date A) (Collection date B) (Collection date C) (Collection date D)
EB1 EB1 EB1 EB1
EB1 EB1 EB1 EB1
ST EB1 -A-S ASTEB1 -B-S ASTEB1 -C-S ASTEB1 -D-S
AY-EB1 -A-S AY-EB1 -B-S AY-EB1 -C-S AY-EB1 -D-S|
-A-L -B-L, -C-L -D-L
1-A-L 1-B-L 1-C-Li 1-D-L,
Sub-plot 2 Sub-plot 3
Collection date A) (Collection date B) (Collection date A) (Collection date B)
Collection date C) (Collection date D) (Collection date C) (Collection date D)

3-D-L

2-D-L —

Sub-plot 4 Sub-plot 5
Collection date A) (Collection date B) (Collection date A) (Collection date B)

(Collection date C) (Collection date D)

AXZ T

AXZ DD

AY-EB1

—  5A- 5-B-L -C- 5D-L

Fig. 1 How to sort filters: Four filters whose sub-plot and collection date are the same form a
pair. 80 filters are divided into 20 pairs.



1.4. Outdoor works

When filters are buried twice a year, the following works are carried out at five sub-plots (a range

of 5 m x 5 m including four pitfall traps) in the survey site (Fig. 2).
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Select a flat forest floor where soil is stable and less disturbed and trampled artificially as a site
where filters are buried.

Install four filters whose collection date is the same (three pairs (A, B, C) at the first

installation and one pair (D) at the second installation, Fig. 1) in_a range of 15 cm x 15 cm.

Then, place litter __ layers on those four filters installed and place metallic meshes on top

of that. Follow the following procedures for installation of filters in accordance with layer type
code.

Filters whose layer type code is S (Soil) are used to measure a decomposition late of soil layers,
particularly, the volume of decomposition by microorganisms in soil. Remove litter on the forest
floor surface when filters are buried to expose dirt. Make vertical cuts at the depth of about 5

cm using a hoe, etc. Insert a filter in a gap of cuts made. At this time, make sure to insert a

filter so that its upper end comes to the same height as the soil surface so that the filter does not
protrude from the soil surface. After the filter is inserted, compress soil with both hands from
the two sides of the cuts to fill the gap between soil and the filter. If a width of the filters is kept
narrow as much as possible (about a width allowing a filter to be inserted), it becomes easier to
fill the gap.

Filters whose layer type code is L (Litter) are used to measure a decomposition rate of litter
layers, particularly, the volume of decomposition by microorganisms that use litter layers.
Remove litter on the forest floor surface near the cut in which the filter (S) for soil layer is
inserted to expose dirt. Place the filter horizontally on the exposed dirt with the resin face on

which the code is written down (vinyl face: undecomposable face). However, be careful not

to cover the cut in which the filter for soil layer is inserted. After checking that the cellulose face
comes to the upper surface (paper face: composable part), cover the filter with litter removed

at the beginning.

Bend four wires in the U shape and pierce vertically into the four corners of the metallic

mesh. Here, make sure to pierce the wires into a stable part of soil so that the metallic mesh is
fixed. Although the purpose is to prevent litter and filters from being flown from forest floors
using wires and metallic meshes, this method may be insufficient in some sites. Thus, consult
the person in charge for measures against disturbance by mammals.

Indicate the collection date (A, B, C) on the metallic meshes with indicator tapes, etc. to be
able to distinguish at the time of collection.

Enter survey records in the “all survey records” sheet of a survey sheet (Excel file).
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Fig.2 Pattern diagram of forest floors of sub-plot 1 with the filters buried (1% installation). In
reality, the filters for litter layers (L) are installed with the resin face (the face on which the code
is written) down.

2. Collection of filters
2.1. Period
- Collection of filters buried at the first installation (Collection date A~C): When the 2", 3%,
and 4" pitfall trap surveys are conducted of the relevant year.
- Collection of filters buried at the second installation (Collection date D): When the 1%

pitfall trap survey of the following year is conducted.

2.2. Necessary tools

[ Tools each site should prepare]

- Plastic bags for collecting and sending contents
- Drying trays

2.3. Outdoor works

(1) When the second pitfall trap survey is conducted, collect the filters whose collection date is
A (four filters under the metallic mesh A). They are collected from five sub-plots, so a total of 20
filters are collected each time. The metallic meshes and wires should be collected and stored by
each site.

Likewise, collect
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- the filters whose collection date is B at the third pitfall trap survey,
- the filters whose collection date is C at the fourth pitfall trap survey, and
- the filters whose collection date is D at the first pitfall trap survey of the following

year.

Enter survey records in the “all survey records” sheet of a survey sheet (Excel file).

Remove soil and litter attached to the surface of the collected filters by lightly rubbing in

water so that they are not damaged.

Immediately dry the cleaned filters at 60 degrees C for around 24 hours using a fan dryer. At

the time of drying the filters, extend them with the resin face down avoiding overlapping to

prevent the cellulose face from touching the tray or another filter. Make sure not to leave for a

long time under wet condition.

Put 20 dried filters together in a plastic bag and make sure to write the survey site name and

the dates on which the filters were buried and collected on that bag.

The dried filters put in the plastic bag should be sent to the Network Center by mail. It is not
necessary to send filters by mail immediately as long as they are dried. Thus, it is allowed to
send filters collected at different times all at once.

* In cases where it is difficult to dry filters because there is no fan dryer at the site, please

consult the person in charge of the Network Center. Send the filters immediately after
their collection by refrigerated transportation service and send email indicating that they

have been sent.

3. Timing of survey and working schedule

The timing of burying and collecting filters is shown below.

Relevant year Following year

Late April~  Mid-June ~ Early September ~ Early October ~ Late April ~
Mid-June Early July Early October Late November Mid-June

Pitfall traps survey First Second Third Fourth First
Burying filters First (A-C) Second (D)
Collecting filters A B C D
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* v hU—27 & & — : Network Center
FWr : Cutting

Z~YLELA : Filling in label

B8 : Drying

FRE: : Weighing

YA b ~iEfF : Sent to each site

48 IRff#] : 48 hours

60° : 60 degrees C

FHAY A B @ Survey site

% & : Installation

Y : Collection

JKPE : Water washing

H7J% : Drying

4555 © Packing

X U —27 & F#—~fF : Sent to the Network Center

1 [F1H : 60 4L : 1% installation: 60 filters

2 B H : 20 #Z : 2" installation: 20 filters

20 # x4 [8] : 20 pieces x 4 times

24 WEAFEFE © About 24 hours

HIE% : Buried on

[B]IY : Collected on

20 H : 20 filters

A ZE (Excel 7 7 A /L) IZ/E3EECERA R © Enter work records in a survey sheet (Excel)

27 g VA —REE LRI S, B 2T HFE  Rub gently to prevent filters from being damaged
*7 4 VA —[A LR A 2372 L9 IZHEE - Be careful to prevent filters from being attached each
other

= — LRI A X4 HIER H | [B1 H % B D : Write clearly on the plastic bag the name of survey

site and the dates on which filters were buried and collected

F v kU —27 & 4% — : Network Center
H7J% : Drying

FRE: : Weighing

JABE © Burning

FrE (K ; C) : Weighing (Ash; C)
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48 IFfH : 48 hours
2 B : 2 hours
52IF : Melting pot
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