1.1.
1.2.
1.3.

2.1.

2.2.

2.2.1.
2.2.2.
2.3.

2.3.1.
2.3.2.
2.3.3.
2.3.4.
2.35.
2.3.6.
2.4,

2.4.1.
2.4.2.
2.4.3.

3.1.
3.2.
3.3.
3.3.1.
3.3.2.
3.3.3.






1.1.
1998
10 2001
EANET
1997
EANET
1999 8 31 9 3
2000 3 2 EANET
1.2

1998

EANET

EANET

EANET



1.3.

1.1.
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Intensive survey
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EANET EANET

Basic survey
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2.1.

2.2.

2.2.1.

2.2.1.1.

survey site

EANET

2.1.

1999

50km

2221

Ecological



2.2.1.2.

FAO/UNESCO, 1977

FAO/UNESCO, 1977

FAO/UNESCO
EANET

Note:

b)

FAO/UNESCO, 1977

Note:
o

FAO/UNESCO Soil Map of the World

FAO/UNESCO Soil Map of the World

FAO/UNESCO Soil Map of the World



photosynthetically active radiation, PAR
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(d)

Note:

2.3.

2.3.1.

2.2.

2.3.1.1.

FAO FAO 1990

Note:

2.3.1.2.

5mx 5m
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1997



Imx 1m

Note:

2.3.1.3.

5m x 5m 10m x 10 m

2.3.1.4.

1)
2)
3) 10m
4)
5)
6)
7)
8)

2.3.2.

2.3.

2.4.



H EANET

2.1.

a) wit% M

b) pH (H20) and pH (KCI) M

c) (Ca, Mg, K, Na) cmol(+) kg™t M

d) cmol(+) kg™ M

e) Al H cmol(+) kg™ M

f) (ECEC) cmol(+) kg™ M 3_5

0) ( ) %CaCO; M*

h) gkg™ 0

i) gkg* o)

) Pmgkg" V

k) Smg kg™ \%

a) Mg m™ o}

b) ( ) kg cm 0

M: ; O: Vi
2.2.
/methods

a)

b) pH (H,0) and pH (KCI) H

C) (Ca, Mg, K, Na) , ICP-AES or ICP-MS
(CH3;COONH, )

d) (KCI )

e) Al H

f) (ECEC)

9) ( )

h) (Walkley-Black method) or
CN-

) (Kjeldahl method) or
CN-

) (Bray-1 test)

k) , IC, ICP-AES or ICP-MS

a)




2.3.3.

(0] A0 1 2kg
0-10cm 10-20cm
30cm
Note:
)
5cm
® 0-10cm 0-5cm
5-10cm
2.3.
ca.5cm
0-10cm 0-5cm
5-10cm A B
10-20cm 10-20cm
2.3.4.
2mm
2mm



2.3.5.

SA-001
SA-101

a)

Method SA-001

Reference Methods: ISRIC 1993

Method suitable for Mineral Horizon
l.
1.
1.
2.
11,
1. 5¢ 0.001g

Ag
2. 105
3.
Bg
V.
wit% (w / w)
(Wt%) = [(A-B) / (B- )]* 100
(mcf: moisture correction factor )
= (100 + (wWt%)) /100
V.
wit% (w / w)

10



b) pH (H,0), pH (KCI)

Method SA-002

Reference Methods: ISRIC 1993

Method suitable for Mineral Horizon

pH 2.5
(PH(H,0)) 1MKCl

1.
1. 1M (mol/L)

2. pH pH 4.00, 6.86 and 9.18

209 100 ml

1M 50 ml

1.2

© g b~ w b e

0.1
Note: 30 0.1 5 0.02

2. pH pH 9.18

VI.
pH 0.1

11

pH
(PH(KCI))

745

pH



c) (Ex-Ca, Mg, K, Na) ( )

Method SA-003
Reference Methods: ISRIC 1993
Method suitable for Mineral Horizon

EX-Ca, Mg, K, Na

2
1.
2.
1.
55 mm
(Corning size No. 40)
Method of Soil Analysis, Part 2 , p. 160, American Society of Agronomy, 1982
2. : Method of Soil Analysis, Part 2, p. 161, American Society of

Agronomy, 1982

1. 2-2.5cm 30cm 60 ml

(Holmgren et al, 1977)
2. pH
3. ICP-AES/ICP-MS

L1M ; 385 g
M pH 7.0
1M pH 8.2

12



1)
1)-1

1)-2

10

H,O
H>O

Adsorption Ratio, SAR)

H,O

59

25

lcm
25¢g

> 0.5 mS/cm:

< 0.5 mS/cm:

> (0.5 mS/cm
150 ml
100 ml

13

10
25¢g

( Sodium

25 ml



Note:

6.
7.
8. 1M

9. 100 ml
10.
11.

20

Note:

(o2}

. 100 ml

2)

2)-1

H,O 25

1M

19
25¢

100 ml

0.01g

2

10

1

<0.5mS/cm

5cm

100 ml

ICP-AES

100 ml

10

14

1

100 ml

5cm

ICP

20

1

25 ml

25 ml

20

20



3.
2)-2
pH HO
a. H,O 25 > 0.5 mS/cm:
H,O 25 < 0.5 mS/cm:
( Sodium Adsorption
Ratio, SAR)
1
a H,O 25 > 0.5 mS/cm
80
2. 80 25 ml 20
80 25 ml
80 40 ml 2
3. step b
b. If EC25 < 0.5 mS/cm (no pre-washing)
1. 1M
2.1M 25 ml 20
Note: 20
3. 1M 25ml
1M 40 ml 8
4. 100 ml 1M

15



5. ICP-AES

V.
Ca (cmol (+) / kg soil) =[(a-b) x ¢ x 100 x mcf]/[10 x 20.04 x s]
Mg (cmol (+) / kg soil) =[(a-b) x ¢ x 100 x mcf]/[10 x 12.15 x 53]
K (cmol (+) / kg soil) =[(a-b) x ¢ x 100 x mcf]/[10 x 39.10 x s]
Na (cmol (+) / kg soil) =[(a-b) x ¢ x 100 x mcf]/[10 x 23.00 x 5]
= (Ca+ Mg + K + Na)/ 1 x 100
a= mg/L
b= mg/L
c=
S= g
mcf =
VI.
cmol (+) / kg soil 2
VII.
Ca
pH 7.0 8.2
Ca Mg
(pH 7)/
Ca Mg

Procedure for Soil Analysis, fourth edition, p10-1,ISRIC, 1993
Effective Cation Exchangeable Capacity (ECEC)

(ISRIC 1993)

16



1.0.01 M
0.100 M
105

1.

1.001M

2. 0.01 M
0.01 M

30 mi

1.412 mS/cm

0.100 M

50 mi

17

10 ml

100 ml

0.7456g 1L

0.01 M

25



d)

Method SA-004

Reference Methods: ISRIC 1993

Method suitable for Mineral Horizon

l. Principle

1L.1M

2.0.02M

3.0.025 M

Note:

4. 01

1M

373 g

lg
0.02 M

100 ml

2.
A. 250 ml
3 5

10g 0.05¢g

1M 10 ml 15
30
1M

25 ml

18

5L
1giiL

1L

10

100ml

100 mg

96 %

100 ml



B. 0.025 M

Note 1:

Note 2:

pH 7.60

(cmol (+) / kg soil) = [(a-b) x

M

M x 4 x 100 x mcf]/s

mL

mL

100ml  25ml

cmol (+)/ kg soil 2

19



e) Al H

Method SA-005
Reference Methods: Method of Soil Analysis (1965), p. 994.
Method suitable for Mineral Horizon

Al H

1.

1.01M 1giiL

2.01M 4 g 1L
40g 1L

4. 0.1 100 mg
100 ml

250ml 0.1

2. 01 M

3. 01 M 1
10 ml
4. 01 M

Al (cmol (+) / kgsoil)=[b x MHCI x ¢ x 100 x mcf]/s

20

96



H (cmol (+) / kg soil) =[(a x MNaOH-b x MHCI) x 4 x 100 x mcf]/s

= mL

= mL
MHCI = M
MNaOH = M
s=

= 100ml  25ml
mcf =
VI.

Al ICP

Method of Soil Analysis; Part 3-Chemical Methods p. 538, Soil Science Society of America, Inc.,
Madison, USA., 1996

VIL.
Al H cmol (+) / kg soil 2

0.025M

21



ECEC

Method SA-006

Reference Methods: ISRIC 1993

Method suitable for Mineral Horizon

1959 Coleman

Ca, Mg, Al

Na, K

(Grove et al., 1982)
1.
1.
V.

Ca, Mg, K, Na, Al
V.
ECEC=Ca+Mg+K+Na+
ECEC=Ca+Mg+K+Na+Al+H
Ca= Ca cmol (+) / kg soil
Mg = Mg cmol (+) / kg soil
K= K cmol (+) / kg soil
Na = Na cmol (+) / kg soil
Al = Al cmol (+) / kg soil
H= H cmol (+) / kg soil

13 19

22

ICP

1M

Al

Al



20 21

VI.

VII.

02M

1M

22 23
cmol (+) / kg soil 2
0.2M
1M -TEA 0.01M
1M 02 M

23

02M

Al



9) pH(Hz0)

Method SA-007

Reference Methods: SSSA 1996

Method suitable for Mineral Horizon
l.
1.
1. Volumetric calcimeter

2.5. (A)
25 ml (©) (D)
2.
1.
1. 5% (wiv) I 6M 500 ml
I 1L
2.n -
3.
V.
1.
A. 100
0.1 mg

75, 150, 200, 300, 400, 600, 800 mg
B. 2
C.

- 25mL
D. 3 (©)

(D) oml
E. 3 (©) 180
2cm
F. in -
(E) (E)

24

Dreimanis 1962

250 ml

400 ml

(E)

150y m

(E)

(B)

(D)

(B)

5049

10, 20, 30, 50,

(E)



A. 100

1)

In - 20 ml

(D)
(T) (P)

150-pm
(A)

(B)

600 mg

VCOy(corr) = VCO,(std) - VCO,(blank)

(E)

05 509 +

273K, 760mmg

VCO,(STP) =VCOy(corr) (273 K/ T K) (P mmHg / 760 mmHg)

Wcacoz(cal)

VCO,(STP)

Weacos(cal) = [VCO,(STP)] (100 g CaCO; mol™ / 22.414 L mol™) (1 L/ 1000 mL)

Wcacogz(cal)

Wecacos = (C) [Wcacos(cal)]

25

, Wcacos

0.1 mg



2)
A. The VCOL(STP) A

Wocacos= (c) [VCO,(STP)](100 g CaCOz mol™ / 22.414 L mol™) (1 L/ 1000 mL)

CaCO; equivalent, % = (Wcaco; g /Wsoil g)(100)

26



h)

Method SA-008
Reference Methods: ISRIC 1993
Method suitable for Mineral Horizon

CN
Walkley-Black

I
Walkley-Black
125

4.25ml

1.
1. 0.1667 105

49.04g 1L
2. 96
3. 85
4. 0.16

164g
5 1M I 278g 750 ml
1L

1 50 0.5 mm
2. 1g 001g 500 ml

Note: 25%
3. 10 ml

4. 20 ml

27

KnggO7

15 ml



30

5. 250 ml 10 ml
6. 1ml
8
2
Note: 0.50 ml
1
V.

g kg™ M x [(V1-V2)/S] x 0.39 x mcf x 10

M =
V1= ml
V2= ml

S= g

0.39=3 x 10° x 100% x 13 (3= )

mcf =

Note: 1.3

VI,
gkg™ 1

28



Method SA-009

Reference Methods

Method suitable for Mineral Horizon

Dumas CN

1. 35¢g

N

. 30%
. 38 % 5L

w

4. 0.13g

5, / 10g
1L

6. 0.010 M

A 590 0.5 mm

29

1L

900 ml

350

0.2 mg

200 ml

20 mi

1.90 kg



B. 1g 001g¢g

05¢g 1

C. 2.5ml
D. 30 1mil

Note: C D

200 1
F. 330
2

G.
2.
A. 250 ml / 20 ml
B. 38 % 20 ml 7

Note:
C.

Note: pH 4.60
V.
1 10 mg

10 mg
250 mg
2.
VI.
g kg-l =[(a-b) /s] x M x 1.4 x mcf x 10

a= ml
b= ml

30

3ml

10 ml

10 %

75 mi

10 C%

001 M



S= g
M=

1.4=14 x 10° x 100 %

mcf =

VII.
g kg

31



)

Method SA-010

Reference Methods: SSSA (Bray-2 test)

Method suitable for Mineral Horizon

1.1M
2.05M
3.
385 ml
0.1M
1.
1. 2 mm
2 40
No.42
3.
V.

Pex (mg kg™) = [

Pex (mg kg™) = [P concentration (ug/mL) ]* [25/v1] * [v2/g soil used]

Bray-1 test (Bray & Kurtz, 1945)

3749

12M  20.8 ml 500 ml
1M

1049
0.45 um
No.42

(ng/mL) ] x [25/v1] x [v2/g

mg/kg 2

32

]

15 ml

05M
0.03 M,

ml

100 ml



1.
1. 25M 18M 70 ml
2.
500 ml

3.

0.2728 g 100 ml
4. 01M
5. 25 M 50 ml,

30 ml

6. 50 mg P/L 40

g 35M 25 ml
7. 5mgP/L 50 mg P/L
50 ml 2 40ug

8 ml
1. A 01M /0.5 M
8.84¢ 40949

2. B 0.01M

500 ml
[(NH4)6MO7024 4H20] 20 g
[K(SbO) CsH,Os 1/2H,0]
CeHsOs 1.76 g 100 ml
15 ml,
5mi
KH,PO, 0.2179
10 ml 100 ml
25 ml
10 880 nm
C,HCI50,
400 ml 500 ml
6.29 400

33



ml 500 ml

3. C 01M /0.2 M
[NazCeHs0; 2H,0]29.4 g
99.9 50 ml
4. 50 mg P/L 40
g 35M 25 ml
5. 5mgP/L 50 mg P/L
25 ml A10 ml
B 2 ml, C5ml
10 700 nm

34

15 %
[NaAsO,] 26.0 g

10 ml 100 ml

2 25ug

800 ml

0.2179



k)

Method SA-011
Reference Methods: SSSA
Method suitable for Mineral Horizon

1.
1.
1.05M pH 8.5 42 g 1L
1M 49/ 100 ml pH 8.5
pH 8.5 05M
2.1gS/L [K,SO,4] 5.434 g 800 ml
1L
V.
1. 2mm 10g 125ml 05M
pH85 40 ml
2. 60
No.42
4. ICP
Note: /
pH 4.5, 100 g 30ml 1L
V.
mg/kg 2

35



2.3.6.

a)
Method SA-101

Reference Methods: Method of Soil Analysis, Part 1, p.364 (1986)
Method suitable for Mineral Horizon

Apparatus
1. 100 ml 20 cm?, 5cm
2.
I1. Procedure
1.
0-10cm 10-20cm 3
2.
3.
4, 2 mm
105
V. Caluculation
(Mgm®)=g/V
g
= (mL)
Report
Mg m*

36




b)

Method SA-102
Reference Methods
Method suitable for Mineral Horizon

1. Apparatus
1.
1. Procedure
1.
2.
V. Report
kg cm™
mm kg cm™

37



2.4.

2.4.1.
Note:
°
2.4.1.1.
2221 0.2
2.4. 2.6. 1000 400
3 3
2.4.
1 (200m? : 7.98m) 1.3m
2 (400m? : 11.28m) 4cm
3 (1000m?: 17.85m) 18 cm
Note:
°

38

200



24.12.

2.5.

M
M
M
M

M:

a)
[ )
[ ) DBH:
1.3m 0.1cm 4cm
® Height of tree: 0.1m

20

39




b)

200 13

2.6.

75 %

51-75%

26 -50 %

6-25%

1-50%, 1
1%

+ RPN wWAO

Note:

(H)

2.4.2.

24.2.1.
2.7.

12 m 4 5
20

40



Note:

[ ) 5
10
2422,
2.7.
M
0
0
M: 0]
a)
°
°
°
E
b) 2.7.a

41



Note:
)
)
c)
2.4.3.
5 20

24.2.

12m

42

28 mm

2.8.

A4



2.9.
2.10.

Note:
° URL
SCANOPY home page: www.regent.qc.ca
LIA32 for Windows95: http://vector.co.jp/authors/\VVA008416/

43



QA/QC
3.1.
a)
b)
c)
d) QA/QC

e)

QA/QC

5mx 5m 10mx 10m

4.4.

QA/QC

44

EANET

QA/QC



3.2.

a)
b)
c)
3.3.
EANET
3.1
3.1.
- 1 50km 2.2.1.1.
- 2 1-1 ha 2.3.1 2 /
- 5mx 5m 10mx 10m 2.3.1 2-4 /
- 5 Imx 1m 2.3.1.2 5 /
- 2 2.3.3 2
0-10cm  10-20cm
- 1 3-5 * 2.3.2 3
*
3.3.1.

X=pu+h+a+s+p+i+b+c+e

45




v T

= 92

cte

ANOVA

46

3.2.



3.2.

51£02— 5 51102 —

ANOVA table

——4.91 0.2 —

—— 4.7+ 0.1 —
No.1

0.174
0.263
0.061
0.052
0.011

0.561

No.

——5.3%£0.1

L—52+£01—
No.2

—— 4.8+ 0.1
—— 4.710.1
—— 4.9+0.1
—— 5.0+0.2
—— 4.6+0.1
—— 5.3
—— 5.2
—— 5.1
—— 5.1
—— 5.3
5.3+0.1

—— 51+0.1——— 5.0 0.2 —

—— 4.7+ 0.3 —
No.1

—5.2%0.1

47

L— 53+0.1—
No.2

5.0+ 0.2 —
No.1

—— 5.4+0.2
—— 5.21+0.1
—— 5.2+0.1
—— 5.4+0.1
—— 4.6+ 0.1
—— 4.8+0.2
—— 5.0+0.3
—— 4.5+0.3
—— 4.71+0.2
—— 5.0+0.1
—— 5.1+0.2
—— 5.1+0.1
—— 5.4+0.2
—— 54101
—— 4.8+0.1
—— 4.9+0.2
—— 5.0+0.1
52102

54101 —
No.2

—— 5.1+0.2
—— 5.5+0.1
—— 5.5+0.1
—— 5.3+0.2
—— 5.3+0.1

—— 5.4+0.1



3.3.2.

EANET

1999

3.3.3.

JIS Z 8402-1991

48



Bartels, J. M. (ed.) 1996; Method of Soil Analysis, Part 3, Chemical Method, Soil Science
Society of American (SSSA), Inc, Publisher, Madison, Wisconsin USA

Black, C. A. (ed.) 1965; Method of Soil Analysis, Part 2, Chemical and Microbiological
Properties, American Society of Agronomy, Inc, Publisher, Madison, Wisconsin USA

Environment Agency, Government of Japan 1997. Guidelines and Technical Manuals for Acid
Deposition Monitoring Network in East Asia.

FAO 1990. Guidelines for Soil Profile Description (third edition). Soil Resources Develop.
Conser. Service, Land and Water Develop. Div., FAO, Rome, 68pp.

FAO-UNESCO 1977. Soil Map of the World.

Japanese Standards Association 1991. General rules for permissible tolerance of chemical
analyses and physical tests (JIS Z 8402-1991). Japanese Industrial Standard.

Ishizuka, M., L. Puangchit and P. Phasuk 2000. Simulation of leaf and canopy photosynthesis
in a tropical deciduous forest in western Thailand. In: Proceedings of the International
Workshop on the Response of Tropical Forest Ecosystem to Long Term Cyclic Climate
Changes (preparing).

Klute, A. (ed.) 1986; Method of Soil Analysis, Part 1, Physical and Mineralogical Methods,
Second edition, American Society of Agronomy, Inc and Soil Science Society of America,
Inc., Publisher, Madison, Wisconsin USA

Page, A. L. (ed.) 1982; Method of Soil Analysis, Part 2, Chemical and Microbiological
Properties, Second edition, American Society of Agronomy, Inc and Soil Science Society of

America, Inc., Publisher, Madison, Wisconsin USA

Snedecor, GW. and W.G.Cochran 1991. Statistical Methods. Eigth edition. lowa State Univ.
Press, Ames. 503pp.

Van Reeuwijk, L.P. (ed.) 1993; Procedure for Soil Analysis, Fourth edition, International Soil
Reference and Information Center (ISRIC), Wageningen, Netherlands
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1.1.

50







Dglj

£ 7
7

7

= 2

2.2.

2.3.

50km

A
Subplwt Subplot
NO.1 NO.2
>< 5 10 m
Subp et
NO.3
”’I X X
Y Subplot Subpidt ¥
NO.4 NO.5
5 >

5m x 5m 10m x 10 m

Imx1m
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(5 )
No.1 N(L.Z l\‘o.S I\Jo.4 0.5

2.4,

EANET

40

80

53

10-12







2.6.
1000 400 200m?
20m

B)
X
2.7.
20
A) 12m
B)

55




5

5 March 1999 (1999

Michelia maclurei

).

2.9.

5

5

(1999

56



Mixed decidous forest(MDF)

Plant Area Index(PAI)

20
&
e 15
= PAI{leafsstem+branch)
2
210
—
=
-4
=
g
é 5 soC
= ——UoC Dilfuse light penetration

== PAI
n i L L L i I i i i L e
Jan Feb Mar Apr May Jun Jul Awvg Sep Oct Nov Dec
Month (1997)

2.10. :1.3m

(Ishizuka et al., 2000).
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Fluvisols

Rendzic Leptosols

Chromic Luvisols

Chromic/Eutric Cambisols

Vertic Cambisols and Chromic Vertisols
Dystric/Humic Gleysols and Dystric Planosols
Umblic Andosols

Cambisols
Podzols
Haplic Andosols

Greysols

Vitric Andosols

Umblic Andosols

Fiblic Histosols

Haplic/Ferric Alisols and Haplic/Ferric Acrisols
Dystric Gleysols/Planosols

Lithic Leptosols

Dystric/Eutric Regosols

FAO/UNESCO(1990)

58




250mL
0.2M 4L
85mL 5L
0.100M
0.1M 1L
0.100M
0.1% 100mg 96%
100mL
59 0.01g
CaCOs3 500mg
0.2M 100mL
CO:
10mL  100mL
25mL
0.1M
pH7.80

59



%CaCOs equivalent = Mx (a-b)/sx 50x mcf

a mL
b mL
S g
M
50 50x 10-3x 10x 100% 50 CaCOs
mcf
1%
pH (H0) 6.5

Allison and Moodie, in: Black (1965) Part 2, p. 1387.
Hesse (1971), p.52.
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