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86

(Cadmium)
48 1124
8.65 320.9
0.1-5
(Fulkerson et al., 1973)
( , 2532)

divalent cadmium ion (Cd24

(CdO)

( Itai - itai disease )
.. 2463



2.

63.54

(alloys)

(Copper)

8.96

29
1,083

Chalcopyrite (CUFeS2)

87



88

3. (Lead)
IV A 207.19
11.35 3215 1 1744
(alloys)
(Adriano, 1986)
30 (Alloway,

1990)
galena, cerussite, anglesite, pyromophite ( Nriagu, 1978 )

suspended material
(‘aquatic food chain )
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2
1
( PS)
2
(ZINC)
A 65.37
11.35 419.6 907

70 ppm

magnetite (Fe34)



90

(Avicennia alba Bl.)
(Avicennia)

3 A.alba Blume,

A. officinalis L. A. marina (Forsk) Vierch.

(Avicennia alba Bl.)

8-20
, (pneumatophore) 15-60

2-5 x 5-16
1-3

3-8
0.4-0.6 4 0.2-0.3

152 X254



(Avicennia alba Bl

a1



(Avicennia alba Bl

(Avicennia alba BI.)

92



. 85%

(oxidizable organic matter) Walkey-Black

H3P04

(NaF) solid
(H2504) cone.
(Ag2S04)
(K2Cr207) 1
(Ferrous solution) 0.5
(Diphenylamine indicator)

(Dextrose)

. Elrenmeyer flask 500

0.2
0.5 Elrenmeyer flask
10
20
30
‘ 200
85% H3P0410
(NaF) 0.2
15

93



%O0M = 10 (1-T/S) x 1.34

oM (readily oxidizable
organic matter)
blank
T
1.34 1LONX12x1.72x 100

4000 x0.77 x 0.5



1
2.
3
4,
5,
3
7.
g.
9,
1,
50
2.
5
3.
cup
(1130 ml)
4,
(
)
5,
( RU

250

. Sedimentation Cylinder

(Hydrometer)
(Amyl alcohol)

(Thermometer)

(Calgon) 5%

250

Dispersion cup

Sedimentation Cylinder

Plunger

Rth

9%

Hydrometer method

Dispersion cup Plunger

2
5% 100
Cylinder
2-3
40
®)



1-5

6.

RS
Cs
Rs
Rt

Cs
Cr

Blank 5%
40 (

20

5% 40 2

Rt+0.36 (t- 20)
Cr+0.50 (tc-20 )

Crh

— M40 - Cs
= A
= Rs21- Cs
- B
50
= 2(50-A)
= 2(A-B)

100
C 405

20
t45

Crh

20
il

th

%

12

Crds

Cr4b Crh



1.2 ey

P
1.0 50
.8 2

o

Zn2t ‘
0.4 - =
(.,.3 |
:C) o :
0.2 - b — |
[\\ N| O e
~— I _‘L
0.0 R & \\\ '5 OINV
x4 S
<
—0.2
~0i4
_08 N
Eh
(V)
[
pH:2

(Stewart, 1989)



T1
12
T3
T4
5
16
T/
T8
19
T10
T
D1
D2
M1
M2
M3

6.6
6.6
6.8
6.8
6.8
6.8
6.8
6.8
6.7
54
6.1
6.9
6.7
6.8
6.6
6.8

Eh

-396
-133
-372
-469
-341
-321
-328
-345
-259
-293
-459
-361
-338
-408
-371
-393

sand(%)
62
62
64
74
62
78
62
66
56
59
56
66
63
66
68
60

sit(%)
19
19
17
10
1
1
13
10
1
10
13
g
6
15
16
15

clay(%)
19
19
19
15
21
u
25
24
32
3l
3l
26
3
19
16
25

sandy loam
sandy loam
sandy loam
sandy loam
sandy clay loam
sandy loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy loam
sandy loam
sandy clay loam

%

65.7
62.3
56.4
42.4
46.0
68.5
443
44.8
50.9
41.7
54.4
49.5
66.0
64.5
60.2
54.0

43
41
53
3.2
56
8.3
2.7
41
3.6
3.7
43
2.8
43
46
5.7
4.2



0-3

3-6

6-9
9- 12
12-15
15-18
18-21
21 -24
24-27
27-30
30-33
33-36
36-39

pH
6.7
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.8
68
6.8
6.8

Eh

-190
-187
-243
-243
-264
-225
-264
-285
-302
-290
-292
-288
-201

sand(%)
56
56
52
52
54
54
52
52
52
55
54
56
53

sit(%)
27
24
16
2
28
27
2
30
3
27
2
27
2

clay(%)
17
20
22
22
18
19
19
18
16
1
17
17
18

sandy loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy loam
sandy loam
sandy loam
sandy loam
sandy loam
sandy loam
sandy loam
sandy loam

sandy loam

%

554
55.5
554
59.6
573
54.8
535
515
514
536
50.6
52.7
57.0

Cl)

30
3.2
31
31
2.8
30
3.0
30
2.3
2.3
2.8
2.9
30



0-3

3-6

6-9

9- 12
12-15
15-18
18-21
21 -24
24-27
27-30
30-33
33-36
36-39

pH
6.7
6.5
6.4
6.5
6.4

6.6
6.6
6.7
6.7
6.7
6.7
6.7
6.7

Eh

-231
-183
-322
-269
-341

-338
-323
-293
-324
-364
-380
-352
-398

sand(%)
52
55
60
51
54

54
55
51
56
ol
53
54
52

sil(%)
21
21
19
19
19

17
20
20
2
20
19
17
19

clay(%)
21
25
2
30
21

29
25
29
23
29
28
29
29

sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam

sandy clay loam

sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam



0-6
6-12
12-18
18-24
24-30
30-39

pH
6.6
6.6
6.6
6.6
6.6
6.5

Eh

-404
-375
-352
-356
-428
-294

sand(%)
56
57
56
56
59
52

sit(%)
17
17
17
17
25
16

clay(%)
21
26
27
21
16
32

sandy clay loam
sandy clay loam
sandy clay loam
sandy clay loam
sandy loam

sandy clay loam

C3)

%

57,2
61.3
624
57.7
55.2
58.2

43
4.0
41
41
3.9
38

(%)
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Ph 210

1 250
2.
3.
4. (magnetic stirrer)
)
6. (hot plate)
1.
8. (Centrifuge)
9. 99%
10. (Alpha spectrometer)
11, ( L-ascorbic acid)
12, Pb-209
13,
14,
15,
16.
2-3
Pbh209 5-10 dpm (disintegration per minute) 1 tracer
2. 30 ( !
10:1) 12
( )
3 3
4 0.3 10
3500 10 2

30



210

5.

103

electroplating Ix1
12 ( ) P0-208  Pb-
Alpha spectrometer
excess Pb-210
Region of radioactive decay
\ o= L Explx
Ax = excess Pb-210 Total mass
accumulation x Region of radioactive
decay
A0 = excess Pb-210 ' Region of
radioactive decay
b = (slope)i least square fitted line  plot log
excess Ph-210  Total accumulation
area (mass/area) Region of radioactive decay
X = total mass accumulation (mg/cm?2)

Region of radioactive decay

b = Al

>
1

= mass/arealtime

()

X (mg/cm

(mg/cm lyear)

decay constant Pb-210 0.03114



Depth on core (cm)

() Cl

Isotop* activity (dpm/g}

—
~

C2

Isotope activity (dpm/8)
20 30

104

00 05 10 15 20 25 30 10 40 50
o‘ . s 0: - " - .
. >
53 54
103 10
15 § 151
§ >
& g
b .
25 § 25<:
30 =
35 3
353 ]
b 40 3
401
——210-Pc ——210-Po
—&— Supported activity —&— Supported activity
() C3
Isotope activity (dptrwill
00 10 20 30 40
o A 2 . e v’
S
10
15
§ 2
e
L]
% 25
-]
30
35
+0
——210-Po

1 Isotope activity

—&— Supported actlvity

Pb-210



N )

© ©o ~N o o

1
12
13

© oo ~N oo o B W N

= = s
w D e o

C1
= 6486
1.15 /
0.0 - 3.0
30 - 6.0
6.0 - 9.0
9.0 - 120
120 - 150
150 - 180
180 - 210
210 - 240
240 - 210
270 - 300
300 - 330
330 - 360
36.0 - 390
= 8328
1.88 gb
(
0.0 - 30
30 - 6.0
60 - 9.0
9.0 - 120
120 - 150
150 - 180
180 - 210
210 - 240
240 - 270
270 - 300
300 - 330
330 - 360
36.0 - 390

/

13
3.9
6.4
8.9
11.3
13.6
16.6
195
22.4
26.3
28.2
311
33.8

0.8
2.4
41
5.8
7.3
8.6
10.2
11.8
13.6
15.6
177
19.7
21.3

/

105



=2 JN'S > T U JCR N RN

= 15243

/

/
00 - 60
60 - 120
120 - 180
180 - 240
240 - 300
30.0 - 390

/

C3

11
3.0
4.8
6.7
8.9
11.6



Cd

Cu

Pb

Zn

%

B W Nl R W N s W N e

S w N

(% recovery)

%

83.33
133.33
100.00
75.00
81.00
78.00
80.50
81.50
105.00
77.00
87.40
104.60
99.20
107.80
81.20
81.80

97.92

80.25

108.50

92.50

Total Digestion



1 Detection limit

Spectrophotometer

standard 0.5 ppm

@
[35]

DL

2 Detection limit

Spectrophotometer

Standard 0.1 ppm

SD.
DL

1
e

o N o o B w

1

o N oo o1 Bw N

Cu
0.496
0.490
0.481
0.518
0.666
0.474
0.495
0.490
0.514
0.063
0.184

Cd
0.091
0.089
0.091
0.094
0.091
0.085
0.088
0.093
0.090

0.003
0.010

(ppm)

Ph
0.651
0.645
0.658
0.639
0.550
0522
0.620
0.648
0.617
0.052
0.126

(ppm)

0.125
0.118
0.108
0.102
0.093
0.116
0.093
0.116
0.109

0.012
0.033

108

Atomic Absorption

Atomic absorption



station

il
T2
13

F1
0.3
04
0.6
03
0.5
02
03
01
04
02
01
03
04
0.6
03
0.7

F2
01
01
04
02
01
02
01
01
01
01
03
03
03
02
01
02

Cd(ppm)

1F2 =

F3
0.0
0.0
02
01
01
02
0.0
01
01
01
01
0.0
01
01
0.0
01

01
01
0.0
01
00
01
00
02
00
02
01
01
0.0
01
02
0.2

P
01
0.0
01
01
01
0.0
01
0.0
01
01
0.9
01
01
01
01
01

NSE

Total non
residual
05
0.7
12
07
08
0.7
05
05
0.6
0.7
15
0.7
08
10
0.7
13

F1
03
05
04
02
09
11
0.3
07
0.7
03
2.8
04
04
11
0.7
11

Sequential extraction (

4=

F2
0.6
20
33
11
6.6
58
14
35
12
14
20
12
11
32
19
106

Cu (ppm)
F3
30
50
82
54
100
104
56
91
40
40
35
6.0
36
99
48
21

05
17
30
10
8
131
11
6.3
13
2.5
41
08
0.7
2.6
18
6.0

5=

F5
90
39.2
36.4
186
55.2
124.3
126
4538
139
23.3
145
144
174
382
39.2
50.9

Total non
residual
133
484
513
26.2
80.5
154.8
20.9
65.4
21.0
3L5
26.7
22.8
231
54,9
483
89,7



Station

1l
T2
T3
T4
IE
T6
T7
T8
19
710
T

D2

M2

FI =

38
50
44
01
4.2
0.6
2.5
0.6
0.0
2.2
6.0
20
32
56
08
6.4

F2
44
4.6
8.3
6.4
99
18
101
6.8
102
7.0
45
44
9.6
6.1
103
52

PO (ppm)

JF2=

56
54
39
81
24
2.6
54
56
6.8
9.7
35
1.5
4.5
56
9.3
6.4

6.8
148
8.8
192
8.8
125
8.0
147
50
190
149
7.0
5.5
9.9
305
89

F5
2,0
2.6
151
21.0
214
459
6,9
418
129
412
28.5
49
104
4.2
51
39

, F3=

Total non

residual
22.6
32.3
405
60.7
52.6
69.3
329
69.5
349
79.2
574
25.8
31
313
75.8
308

Sequential extraction (

FL
02
15
59
19
344
313
6,1
194
19.7
123
30.6
16
0.7
19
35
20.9

, F4=

R
94
165
55.9
254
0.0
%1
124
38,2
123
241
176
219
191
50.2
443
924

2n (ppm)

F3
165
124
52.6
211
58.7
79
151
338
110
186
22.6
28.9
237
438
50.0
81.2

184
40.8
44.6
215
65.5
95.5
249
50.7
9.1
38.3
31
218
30.0
313
454
55.0

, F5=

F5
132
249
204
125
25.0
386
110
134
133
150
155
109
187
193
20,9
182

Total non
residual
51.7
9.1
1794
94.4
1836
3414
69.4
155.6
85.4
108.2
1213
85.1
921
1524
164.0
267.6



extraction

1
(

Dept (cm)

0-3
3-6
6-9
9-12
12-15
15-18
18-21
21 -24
24-27
27-30
30-33
33-36
36-39

FL

02
02
0.3

0.4
02
0.0
01
01
01
0.2
01
0.0

F2
01
0.0
0.0
0.0
0.0
01
01
0.2
0.3
0.0
01
01
0.3

F3
01
01
0.0
0.0
0.0
02
0.2
0.0
01
01
0.0
01
01

Cd (ppm)

, F2

F4
0.0
0.0
0.0
0.0
01
0.2
01
01
02
0.3
0.3
0.2
0.2

5
01
01
0.0
0.0
0.0
05
0.5
0.6
0.7
0.5
0.6
0.5
0.6

Total non-residual
05
04
03
04
05
12
09
10
14
10
12
10
12
, F3

FL
01
03
04
0.6
0.6
23
10
32
2.1
0.3
11
08
51

F2
05
05
05
0.7
0.7
2.1
17
2.5
05
2.8
2.2
2.5
2.5

F3
3.0
3.3
35
34
3.6
2.7
2.8
2.2
35
16
2.5
19
24

, F4

Cu (ppm)

0.3
0.3
0.6
0.7
0.7
2.0
16
2.0
2.2
0.3
03
10
11

Cl)

F5
2.9
5l
49
49
0.2
1.3
6.2
17
15
35
03
0.0
0.4

Sequential

Total non-residual
6.8
9.5
9.9
10.3
58
16.8
133
116
104
9.0
6.4
6.2
115



Sequential extraction (

2

Dept (cm)

0-3
36

6 -
9.-
12 -
15 -
-2
- 24
- 21
-30
-33
-36
-39

18
pal
24
21
30
33
36

9

12
15
18

2
48
47
4.5

33
4.8
6
44
14
110
1.6
44
4.9

F3
81
8.8
6.4
9.5
.1
9.9
10.0
9.7
9.2
9.7
6.7
8.9
10.9

Pb (ppm)

, R

F4
4.0
17
36
56
0.8
10.4
6.2
6.9
6.4
4.8
6.0
8.9
9.9

F5
30
19
35
51
32
8.4
9.4
1.2
6.9
2.9
31
32
09

Total non-residual
204
175
204
264
18.2
373
36.6
321
36.0
294
23.6
26.3
305

E

FL
0.0
0.0
01
03
02
0.3
01
0.3
05

n.d.

0.7
0.2
01

F2
32
29
2.8
31
3l
19
24
18
14
2.5
2.1
2.2
18

F3
115
114
114
115
124
135
139
133
121
10.8
113
101
9.8

cl)

Zn (ppm)
F4

15.6
16.4
16.4
18.2
171
18.3
175
16.7
147
173
1.5
156
16.5

F5
5.5
9.9
8.8
122
74
134
121
112
101
10.4
10.0
9.5
10.9

Total non-residual
358
40.6
39.6
45.1
40.2
473
46.0
43.2
387
41.0
42.2
376
391

A1)



3

Sequential extraction (

Dept (cm)

0-3
3-6
6-9
9-12
12-15
15-18
18-21
2 -24
24-217
21 -30
30-33
33-36
36-39

Fl -

F5

F2
0.3
02
0.3
02
02
01
01
01
02
01
01
01
01

F3
0.0
0.0
0.0
01
01
01
01
01
01
01
01
01
01

Cd (ppm)

, F2

F4
0.0
01
0.0
0.0
0.0
01
0.2
0.3
0.4
0.3
04
04
0.4

F5
0.3
0.3
04
04
03
01
01
01
01
0.0
0.0
0.0
01

Total non-residual
0.7
0.7
1.0
0.7
08
04
0.5
05
08
0.6
0.7
0.7
09

 R=

FL
01
0.2
03
0.3
0.4
01
01
01
01
01
01
02
01

F2
04
04
0.3
0.2
0.2
0.3
0.3
04
04
0.4
04
0.3
0.2

F3
2.8
2.3
2.0
17
2.5
16
2.0
21
21
2.3
16
18
17

, F4

Cu (ppm)
F4

0.2
0.6
0.6
05
0.6
05
05
04
04
05
05
05
04

C2)

F5
48
15.0
10.2
10.2
124
115
10.7
9.8
9.9
9.2
105
111
99

Total non-residual
8.4
184
134
128
16.0
140
13.7
12.6
12.9
12.3
131
138
12.3



Sequential extraction (

Dept (cm)

4

0-3
3-6

6 -

9

9-12

12 -
15 -
-2
- 24
- 21

18
pal
24

2 -

15
18

0

30-33

3-

36

36-39

F2
6.6
105
10.9
117
12.2
138
10.6
10.6
10.5
12.6
15.0
138
131

F3
11.8
11.6
10.7
79
8.8
9.2
13.0
133
13.5
131
8.2
104
9.5

)

Po (ppm)
F4

18
12.9
12.7
10.3
15.6
15.6
16.0
15.6
158
136
19.2
18.3
19.8

F5
0.3
10.2
13.8
16.8
10.5
10.3
55
4.6
118
117
104
9.5
9.9

Total non-residual
225
47.0
50.0
48.2
487
50.3
46.1
44.8
52.3
515
54.2
539
539

', B=

FL
0.0
01
02
01
0.0
0.2
01
01
01
01
0.2
01
0.3

F2
33
32
2.9
2.7
2.5
2.0
16
14
11
11
09
09
11

F3
11.6
91
8.8
8.9
8.8
54
53
51
4.3
43
3.3
38
42

C2)

Zn (ppm)
F4

17.6
212
21.0
20.8
20.6
171
16.4
15.6
156
154
15.6
16.4
15.8

, H=

F5
10.4
173
209
21.0
20.6
171
16.5
158
16.6
16.3
18.9
1.7
177

Total non-residual
429
50.8
539
535
52.5
419
39.9
378
37.8
3l
389
38.9
9.1

17



Sequential extraction (

Dept (cm
P em) Fl F2

og 0.4 0.2
6-12 0.2 01
12 -18 0.2 01
18-24 04 01
24-30 04 01
30-39 0.2 01

F3
01
01
0.0
0.0
01
0.0

Cd (ppm)

, F2

0.7
08
0.8
0.9
0.9
0.8

F5
01
0.0
0.0
0.0
01
01

Total non-residual
14
12
12
14
15
12

, F3=

FL
04
0.3
03
04
03
04

F2
0.7
05
05
0.7
05
0.6

F3
34
21
21
2.3
17
2.5

C3)

Cu (ppm)
F4

13
11
11
15
12
12

F5
15.9
15.7
148
16.2
172
172

Total non-residual
217
19.6
18.8
21.2
20.8
218



6

Sequential extraction (

Dept (cm)

0-6
6-12
12-18
18-24
24-30
30-39

F2
8.3
.1
1.5
6.0
56
6.1

/

F3
39
31
34
2.1
33
34

Pb (ppm)

, F2

F4
12.5
173
15.5
16.5
16.8
17.0

F5
10.7
171
147
16.0
154
153

Total non-residual
373
495
451
45.4
4.1
445

 R=

FL
12
2.0
2.0
17
12
16

F2
16.3
171
16.9
175
149
179

C3)

Zn (ppm)
R F4
81 212
82 28
84 203
204 33
57 3l
298 39

 F4=

F5
15.0
16.5
161
154
19.3
16.6

Total non-residual
88.4
93.6
92.6
97.3
911
99.8



Bl
11
alba Bl.)
Sum of Squares
Between Groups 14.646
Within Groups .868
Total 15515
'12
alba BI.)
Station N
Blank 3
D1 3
M1 3
M3 3
T1 3
Sig.
21
alba Bl.)
Sum of Squares
Between Groups 33.295
Within Groups 207
Total 33.502

0.05 ,
One-way ANOVA 0.05
df Mean square F
4 3.662 42.166
10 8.68E-02
14
Duncan 0.05
Subset for alpha =.05
1 2
.10300
45000
1.33333
180 1.000
One-way ANOVA 0.05
df Mean square F
4 8.324 402.669
10 2.067E-02
14

117

(Avicennia alba

(Avicennia

Sig.
.000

(Avicennia

2.18333
2.70000
.057

(Avlcennia

Sig.
.000



2.2
alba Bl)

Station

Blank
M1
M3
T
D1

Sig.

31
alba Bl

Between Groups
Within Groups
Total

3.2
alba Bl)

Station

Blank
M1
M3
T1
D1

Sig.

41
alba Bl)

Between Groups
Within Groups
Total

w W W W Ww

of Squares
526

4.621 E-02
572

w W W W Ww

of Squares
1.394

4.503E-02
1.439

1.000

.10300

3

3,b5000
3.90000

.059

0.05

28.432

0.05

77.397

Duncan 0.05
Subset for alpha =.05
2
3.18333
1.000
One-way ANOVA
df Mean square
4 131
10 4.621 E-03
14
Duncan 0.05
Subset for alpha =.05
1 2
1.6000E-02
5.0000E-02
10167 10167
20000
171 107
One-way ANOVA
df Mean square
4 348
10 4.503E-03
14

118

vilce nia

4.20000
1.000

(Avicennia

Sig.
.000

(Avicennia

53333
1.000

(Avicennia

Sig.
.000



4.2
alba Bl

Station

Blank
D1
M1
T1
M3

Sig.

alba Bl

Between Groups
Within Groups
Total

alba Bl

Station

Blank
D1
Tl
M3
M1

Sig.

6.1
alba Bl

Between Groups
Within Groups
Total

w W W W Ww

1
1.6000E-02

1.000

Sum of Squares
235.193
4.262
239.455

w W W W Ww

Sum of Squares
399.888
1.785
401.673

can 0.05
Subset for alpha =.05
2 3 4
18333
40000
63333
1.000 1.000 1.000
One-way ANOVA 0.05
df Mean square F
4 58.798 137.970
10 426
14
Duncan 0.05
Subset for alpha =.05
1 2 3
4.7667E-02
7.76667
8.91667 8.91667
9.56667
1.000 .056 251
One-way ANOVA 0.05
df Mean square F
4 99.972 060.066
10 179
14

119

(Avicennia

86667
1.000

(Avicennia

Sig.
.000

(Avicennia

11.56667
1.000

(/' cennfa

Sig.
.000



6.2
alba Bl

Station

Blank
T
D1
M3
M1

Sig.

/.1
alba Bl

Between Groups
Within Groups
Total

[.2
alba Bl

Station

Blank
D1
M3
M1
T1

Sig.

Bl)

Between Groups
Within Groups
Total

w W W W W

Sum of Squares
114.176
900
115.076

W W W W Ww

Sum of Squares
444.931
1.819
446.749

]
Duncan 0.05
Subset for alpha =.05
1 2 3
4.766/E-02
10.33333
12.20000
12.53333
1.000 1.000 357
One-way ANOVA 0.05
df Mean square F
4 28.544 317.155
10 9.000E-02
14
Duncan 0.05
Subset for alpha -.05
1 2
4.7667E-02
133333
2.26667
21 1.000
One-way ANOVA 0.05
df Mean square F
4 111233 611.637
10 182
14

120

(Avicennia

1478333
1.000

(Avicennia

Sig.
.000

(Avicennia

6.01667
6.55000
.054

(Avicennia alba

Sig.
.000



121

8.2 (Avicennia alba
Bl.) Duncan 0.05
Station \ Subset for alpha =.05
1 2 3 4
Blank 3 4.7667E-02
T 3 3.23333
D1 3 7.10000
M3 3 7.77333
M1 3 16.23333
Sig. 1.000 1.000 082 1.000
9.1 (Avicennia
alba Bl) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
Between Groups 1952.726 4 488.182 32.856 .000
Within Groups 148.581 10 14.858
Total 2101.307 14
9.2 (Avicennia
alba Bl) Duncan 0.05
Station \ Subset for alpha =.05
1 2 3 4
Blank 3 21133
D1 3 13.90000
M1 3 20.71667 20.71667
M3 3 26.53333
Tl 3 33.56667
Sig. 1.000 .056 094 1.000
Q10.1 (Avicennia alba
Bl) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
Between Groups 5816.620 4 1454.1855 103.513 .000
Within Groups 140.481 10 14.048
Total 5957.100 14



122

10.2 1 (Avicennia alba
BI.) Duncan 0.05
Station \ Subset for alpha =.05
1 2 3
Blank 3 21133
D1 3 42.71667
M3 3 46.41667 46.41667
M1 3 51.95000
T 3 53.06667
Sig. 1.000 254 064
1 1 (Avicennia
alba Bl.) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
Between Groups 71.418 4 17.855 5.436 014
Within Groups 32.844 10 3.284
Total 104.262 14
2 1 : [Avicennia alba
Bl) Duncan 0.05
Station \ Subset for alpha =.05
1 2
Blank 3 21133
M3 3 4.50000
T 3 5.38333
D1 3 553333
M1 3 6.40000
Sig. 1.000 259
121 (Avicennia alba
Bl) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
Between Groups 221.609 4 55.402 85.512 .000
Within Groups 6.479 10 .648
Total 228.088 i



12.2
Bl.)

Station

Blank
T1
D1
M3
M1

Sig.

131
alba Bl

Between Groups
Within Groups
Total

132
alba Bl

Station

Blank
M1
M3
D1
Tl

Sig.

141
alba Bl

Between Groups
Within Groups
Total

w W W W Ww

123

(Avicennia alba

Duncan 0.05
N Subset for alpha =.05
1 2 3 4
3 21133
3 2.75000
3 3.28333
3 7.51667
3 11.05000
1.000 1.000 082 1.000
! ! ! (Avicennia
One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
689.772 4 172.443 349.053 000
4.940 10 494
694.712 14
(Avicennia
Duncan 0.05
Subset for alpha =.05
1 2 3 4 5
4.5667E-02
13.05000
15.13333
16.71667
19.61667
1.000 1.000 1.000 1.000 1.000
! ! (Wicennia
One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
827.784 4 206.946 1736.224 .000
1192 10 119
828.976 14



14.2
alba Bl

Station

Blank
M1
D1
M3
Tl

Sig.

151
alba Bl

Between Groups
Within Groups
Total

152
alba Bl

Station

Blank
Tl
M3
D1
M1

Sig.

16.1
Bl

hetween Groups
Within Groups
Total

124

(Avicennia
Duncan 0.05
Subset for alpha =.05
1 2 3 4 5
4.5667E-02
11.41667
16.3666
18.63333
20.98333
1.000 1.000 1.000 1.000 1.000
(Avicennia
One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
111.660 4 27.915 74.105 .000
3.767 10 377
115.427 14
: (Avicennia
Duncan 0.05
\ Subset for alpha =.05
1 2 3 4
3 4.5667E-02
3 1.31667
3 2.13333
3 5.66667
3 7.26667
1.000 134 1.000 1.000
(Avicennia alba
One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
1583.992 4 395.998 1020.544 .000
3.880 10 .388
1587.873 14



16.2
Bl)

Station

Blank
T1
M3
D1
T1

Sig.

41
alba Bl)

Between Groups
Within Groups
Total

142
alba Bl)

Part of plants

Stem
Root
Young leaves
0ld leaves

Sig.

151
alba Bl

Between Groups
Within Groups
Total

125

(Avicennia alba

Duncan 0.05
Subset foralpha =.05
" 1 2 3 4 5
3 4.5667E-02
3 12.56667
3 17.31667
3 22.40000
3 30.86667
1.000 1.000 1.000 1.000 1.000
(Avicennia
ML ( ) One-way ANOVA 0.05
Sum of Squares df Mean square [ Sig.
979.525 3 326.508 644.955 .000
4.050 8 506
983575 il
(Avicennia
MI ( ) Duncan 0.05
Subset for alpha =.05
" 1 2 3 4
3 7.26667
3 11.41667
3 13.05000
3 30.86667
1.000 1.000 1.000 1.000
(Avicennia
M3 ( ) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
517.901 3 172.634 925.856 .000
1.492 8 186
519.392 1



15.2
alba Bl)

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

16.1
alba Bl)

Between Groups
Within Groups
Total

16.2
alba Bl

Part of plants

Stem
Root
Young leaves
Old leaves
Sig.

M3( "
N
3
3
3
3
T1( )
Sum of Squares
727.981
5.557
733.537
TL ( )
N
3
3
3
3

)

' Duncan 0.05
Subset for alpha =.05
1 2 3
2.13333
15.13333
17.31667
1.000 1.000 1.000
One-way ANOVA 0.05
df Mean square F
3 242.660 349.361
8 .695
1
Duncan 0.05
Subset for alpha =.05
1 2
1.31667
12.56667
1.000 1.000

126

(Avicennia

18.63333
1.000

(Avicennia

Sig.
.000

(Avicennia

19.61667
20.98333
079



0.05 , ,
(Avicennia alba B|.)
11 \Avicennia
alba BI.) DL ( ) One-way ANOVA 0.05
of Squares df Mean square F Sig.
Between Groups 32.881 3 10.960 298.917 .000
Within Groups 293 8 3.667E-02
Total 33.174 1
12 (Avicennia
alba Bl.) DL ( ) Duncan 0.05
part of plants 1 Subset for alpha =.05
1 2
Stem 3 18333
Root 3 45000
Young leaves 3 53333
0ld leaves 3 4.20000
Sig. 064 1.000
2.1 (Avicennia
alba Bl ML ( ) One-way ANOVA 0.05
Sum of Squares df Mean square F Sig.
Between Groups 17.721 3 5.907 416.961 .000
Within Groups 113 8 1.417€-02
Total 17.834 u

127



2.2
alba Bl)

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

alba Bl

Between Groups
Within Groups
Total

alba Bl

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

41
alba Bl

Between Groups

Within Groups
Total

ML (

M3 (

Sum of Squares
20.334

M3 (

T1(

w W W w

w W W Ww

20.629

)

)

)

of Squares

27.383
582

27,964

0.05

Subset for alpha =.05

0.05

3

1.33333

1.000

0.05

F
183.812

Subset for alpha =.05

Duncan
1 2
5.0000E-02
40000

000 000

One-way ANOVA

df Mean square

3 6.778

8 3.687E-02

1

Duncan

1 2
26667
86667

1.000 1.000
One-way ANOVA

df Mean square

3 9.128

8 7271 E02

il

3

2.18333

1.000

0.05
F
125.536

128

(Avicennia

3.18333
1.000

(Avicennia

Sig.
.000

(Avicennia

3.65000
1.000

(Avicennia

Sig.
000



4.2
alba Bl T1(

Part of plants N
Stem 3
Root 3
Young leaves 3
Old leaves 3
Sig.
1
alba Bi) D1 (
Sum of Squares
Between Groups 215.977
Within Groups 1.348
Total 217.325
2
alba Bl (
Part of plants N
Stem 3
Root 3
Young leaves 3
Old leaves 3
Sig.
6.1
alba Bl M1 (
Sum of Squares
Between Groups 184.698
Within Groups 1.177
Total 185.875

N
Duncan 0.05
Subset for alpha =.05
1 2
20000
63333
2.70000
085 1.000
One-way ANOVA
df Mean square F
3 71.992 427.148
8
1
Duncan 0.05
Subset for alpha =.05
1 2
33333
7.10000
7.76667
1.000 082
One-way ANOVA 0.05
df Mean square F
3 61.566 418.580
8 147
1

0.05

129

(Avicennia

3.90000
1.000

(Avicennia

Sig.
.000

(Avicennia

12.20000
1.000

(Avicennia

Sig.
.000



alba Bl.)

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

11
alba Bl.)

Between Groups
Within Groups
Total

12
alba Bl

Part of plants

Stem
Root
Young leaves
Old leaves
Sig.

alba Bl)

Between Groups
Within Groups
Total

ML ( )

w W W w

M3 (
Sum of Squares
167.807
1.210
169.017

M3 (

w W W Ww

T1( )
Sum of Squares

86.724

4.950

91.674

)

Duncan 0.05
Subset for alpha =.05
1 2 3
6.01667
11.56667
14.78333
1.000 1.000 1.000
One-way ANOVA 0.05
df Mean square F
3 55.936 369.823
8 151
1
Duncan 0.05
Subset for alpha =.05
1 2 3
2.26667
7.75000
9.56667
1.000 1.000 1.000
One-way ANOVA 0.05
df Mean square F
3 28.908 46.720
8 .619
1

130

(Avicennia

16.23333
1.000

(Avicennia

Sig.
.000

(Avicennia

12.53333
1.000

(Avicennia

Sig.
.000



8.2
alba Bl

Part of plants

Stem
Root
Young leaves
Old leaves
Sig.

0.1
Bl) DL (

Between Groups
Within Groups
Total

9.2
Bl) DL (

Part of plants

Stem
Root
Young leaves
0Old leaves
Sig.

101
Bl) ML (

Between Groups
Within Groups
Total

T1( )

w W W w

)

Sum of Squares
4895.462
23.273
4918.736

w W W w

)

Sum of Squares
2344.284
190.433
2534.717

Duncan 0.05
Subset for alpha =.05
1 2
3.23333
6.55000
1.000 1.000
One-way ANOVA 0.05
df Mean square F
3 1631.821 560.924
8 2.909
1
Duncan 0.05
Subset for alpha =.05
1 2
2.75000
5.53333
13.90000
.081 1.000
One-way ANOVA 0.05
df Mean square F
3 781.428 32.827
8 23.804
1

131

(Avicennia

8.91667
10.33333
.058

(Avicennia alba

Sig.
.000

(Avicennia alba

53.06667
1.000

(Avicennia alba

Sig.
.000



102
Bl) ML (

Part of plants

Stem
Root
Young leaves
Old leaves
Sig.

1
Bl M3 (

Between Groups
Within Groups
Total

12
Bl M3 (

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

121
Bl) T1(

Between Groups
Within Groups
Total

) Duncan 0.05
\ Subset for alpha =.05
1 2
3 6.40000
3 11.05000
3 20.71667
3
217 1.000
) One-way ANOVA 0.05
Sum of Squares df Mean square F
3389.651 3 1129.884 86.663
104.302 8 13.038
3493.952 1
) Duncan 0.05
Subset for alpha =.05
" 1 2
3 4.51667
3 7.51667
3 26.53330
3
339 1.000
) One-way ANOVA 0.05
Sum of Squares df Mean square F
4942.977 3 1647.659 1258.355
10.475 8 1.309
4953.452 1

132
(Avicennia alba

42.71667
1.000

(Avicennia alba

Sig.
.000

(Avicennia alba

46.41667
1.000

(Avicennia alba

Sig.
.000



122

Bl T1(

Part of plants

Stem
Root
Youny leaves
Old leaves
Sig.

131
alba Bl

Between Groups

Within Groups
Total

132
alba Bl

Part of plants

Stem
Root
Young leaves
0ld leaves
Sig.

DI (

W w W Ww

Duncan

)

Sum of Squares

DI (

439.066

2.680
441,746

w W W w

)

df
3

oo

i

0.05
Subset for alpha =.05
1 2
3.28333
5.38333
33.56667
.055 1.000
One-way ANOVA
Mean square F
146.355 436.881
335
Duncan 0.05
Subset for alpha =.05
1 2
5.66667
16.36667
16.71667
1.000 480

133
(Avicennia alba

51.95000
1.000

(Avicennia

0.05

Sig.
000

(Avicennia

22.40000
1.000



134
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(1993)
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(1998)
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Total metal, Total non- residual Residual

Cd (ug/g) Cu (ugl/g)
Total metal Total non-residual Residual Total metal Total non-residual Residual
T1 0.6 0.5 0.1 29.9 13.3 16.6
T2 0.7 0.7 0.0 76.1 43.4 32.7
T3 17 1.2 05 71.6 51.3 20.3
T4 1.9 0.7 1.2 40.0 26.2 13.8
T5 2.3 0.8 15 95.9 80.5 154
T6 0.9 0.7 0.2 171.9 154.8 17.2
T7 0.6 0.5 0.1 31.2 20.9 10.3
T8 2.8 0.5 2.3 69.8 65.4 4.4
T9 2.9 0.6 2.3 37.7 21.0 16.7
no 2.0 0.7 14 46.5 315 15.0
T 1.9 15 0.4 46.2 26.7 19.5
D1 3.2 0.7 2.5 37.3 22.8 145
D2 4.0 0.8 3.2 39.0 23.1 15.9
M1 2.8 1.0 1.8 74.5 54.9 19.6
M2 2.9 0.7 2.2 54.6 48.3 6.3

M3 2.1 13 14 157.0 89.7 67.3



Total metal, Total o - residual Residual

Pb (uglg) Zn (uglg)
Total metal  Total non-residual Residual Total metal  Total non-residual Residual
T 60.4 22.6 378 773 57.6 19.7
T2 829 323 50.6 103.1 96.1 7.0
T3 59.9 40.5 195 194.9 179.4 15.5
T4 70.2 60.7 9.5 103.0 94.4 8.6
5 85.2 52.6 326 2512 183.6 67.6
T6 74.9 69.3 5.6 369.5 3414 281
T 817 329 488 86.4 69.4 17.0
T8 76.3 69.5 6.8 163.0 155.6 74
T9 97.8 345 63.3 121.8 85.4 36.4
T10 1035 79.2 244 1410 108.2 328
T 98.2 574 409 138.0 121.3 16.8
DL 107.0 258 81.2 89.7 85.1 4.6
D2 97.4 331 64.3 106.7 92.1 14.6
ML 117.2 313 85.9 165.8 152.4 134
M2 107.5 75.8 3L7 166.9 164.0 2.9
M3 129.0 308 98.2 284.6 267.6 17.0
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