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Fig. 2 Sampling points in Hommachi Farm before foundation.

Arrows show the direction of the water
from Fuchu Irrigation Canal
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Fig. 4 Centrifuge tube used in the adsorption experiment
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Fig. 5 Elution experimnt apparatus
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Fig. 6 Flood channels on the Tama River below the

Fuchu Precipice Line (Natural guide book of
Fuchu, 1985)
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Fig. 7 The Fuchu Irrigation Canals on the flood
plain of the Tama River (Natural guide book of
Fuchu, 1985)
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Fig. 10 Changes in NH,-N and NO;-N in the sediment
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Fig. 12 Changes in heavy metal concentrations in

the sediment of the Fuchu Irrigation Canal
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Fig. 13 Adsorption of Cu, Zn and Mg on the sediment

from the Fuchu Irrigation Canal in a 0.2M NaNO3 system
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Fig. 16 Changes in NH,~N and NO,-N in paddy soil

*—e NH.~N
o—o(NO2+NQO3)-N

Bl16 ABRTRBAKALSEFONH,—NBLFNO.—N+NO;—NgE

mg
/OOg oven-dried soil
300r

200¢

100¢

0
23‘4 5678910112
month

Fig. 17 Changes in extractable Fe(II) and Fe(III) in
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%®2 PEE» o 0BKEOHs LUBHBE
Table 2 - Copper and zinc concentration in spring water

at Nishifu-cho, Fuchu

81 83 84
0427 0401 0506 0604 0507 0604 0707 0727 1031
(ppb)
Cu 4.75 3.26 5.11 4.43 3.25 3.62 4.33 3.11 3.96
Zn 13.7 17.5 26.3 14.4 14.5 12.3 12.5 12.8 12,2

%3 FREE, SoBEKF 0L L UBRLRE

Table 3 .Copper and zinc concentration in spring water at Nishifu-cho, Fuchu

85
0201 0216 0317 0403 0417 0502 0518 0601 0621 0704 0715
(ppb) ,
Cu 2.11 2.06 1.22 0.806 0.713 0.469 0.465 0.304 0.332 0.412

Zn 14.5 8.10 16.3 8.87 8.04 1l1.8 6.90 6.79 6.60

6.69 7.32

85
0803 0814 0902 0918 1002 1018 1113 1201
(ppb)
Cu 0.181 1.12 0.587 0.864 0.867 0.969
Zn 2.71 7.63 3.92  2.60 9.07 9,50 3.84
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Table 4 Chemical composition of the water in the Fuchu

Irrigation Canal

830401 830506 830604 830713 830930 831028

Time 11:30 11:20 10:00 11:30 10:14 9:50
Weather Rainy Cloudy Cloudy Fine Fine Fine

TA 7.5 19.5 23.0 21.5 15.6 14.0
™ 10.5 16.3 18.0 20.0 16.6 15.2
pH 7.67 7.21 7.13 7.44 7.36 7.29
EC 343 310 361 279 310 336

DO 4.78 6.38 3.80 6.60 3.55 3.88
% 55.5 64.6 40.2 74.7 37.6 40.8

%5 RFAKbORBE
Table § Copper concentration in the water from the

Fuchu Irrigatoion Canal at Yaho, Kunitachi

830401 830506 830604
A B A B A B
(ppb)
Water-1 ' 7.92 8.50
-2 33.7 46.3 29.8 40.6 12.5 16.3
-3 7.34 8.15
A: Dissolved
B: Total

%6 mMhHkboHRE

Table § Copper concentration in the water from the

Fuchu Irrigation Canal at Yaho, Kunitachi

841031

840507 840604 840707 840727
A B A B A B A B A B
(ppb)
Water-1 7.92 8.50 8.01 8.25

-2 31.9 45.2 30.3 42.8 16.3 23.8 19.5 25.5 28.1 35.6

-3 7.44 8.55
A: Dissolved
B: Total
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%8 MFAKbOBEHRE

Table 8 Zinc concentration in the water from the
Fuchu Irrigation Canal at Yaho, Kunitachi

830401 830506 830604

(ppb)
Water-1 42.5
Water-2 175 178 83.8
Water-3 26.3

#£9 MRPAKFOEHRE

Table 9 Zinc concentration in the water from the
Fuchu Irrigation Canal at Yaho, Kunitachi

840507 840604 840707 840727 841031

(ppb)
Water-1 46.3 31.2
Water-2 157 102 111 122 167
Water-3 28.3
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®12 WHHEREGER L B OBRLENEE

Table 12 Physical and chemical properties of the Kazusa

Group at the Fuchu Precipice Line, Nishifu, Fuchu

Silty (Brown)

Silty (Blue)

Depth (cm)
Texture
pH  H20
KC1
EC (1:5) (das/m)
Organic carbon (%)
Total nitrogen (%)
C/N
Available P (mgP/100g)
P-Retention (mgP205/100g)
Exchangeable cations Ca
(m.e./100g) Mg
K
Na

sic
7.12
5.60
0.062
0.416
0.016
26.0
2.58
267
8.40
5.78
0.30
0.36

sicC
3.29
2.86

0.587
0.029
20.3
0.10
395
6.65
4.91
0.00
0.11

13 FHAKEEDBLFHRE

Table 13 Physical and chemical properties of the sediments

in the Fuchu Irrigation Canal at Yaho, Kunitachi

Sediment-~1 Sediment-2
Depth (cm) 0-10 0-10
Texture
pH  H20 6.75 6.25
KC1 5.58 5.66
EC (1:5) (ds/m)
Organic carbon (%) 0.586 0.802
Total nitrogen (%) 0.055 0.067
C/N 10.7 12.0
Available-P (mgP/100g) 3.19 5.64
P-Retention (mgP205/100g)
Exchangeable cations Ca 2.63 3.85
(m.e./100g) Mg 0.64 0.84
K 0.05 0.20
Na 0.16 0.22




F14

Table 14 Organic carbon and total nitrogen content of the

RhAKERDEBER RS L ULERAE

sediment in the Fuchu Irrigation Canal

0401 0501 0715 0917 1021
Org-C (%) 1.34 1.16 0.50 0.72 0.92
T-N (%) 0.15 0.12 0.07 0.09 0.10
C/N 8.93 9.69 7.14 8.00 9.20
%15 ROAKEES LCAHESKELETORSE
Table 15 Gravel content of the sediments in the Fuchu
Irrigation Canal and paddy soil in Hammachi Farm
0506 0604 0713 0930 1028
Sediment-1 84.3 B84.4 89.3 76.6 79.3
-2 30.4 53.8 55.7
Paddy soil 9.0 4.8 2.1 0.4 0.1
#16 MHEAKEEOEEEESE
Table 16 Heavy metal concentrations of the sediment in the Fuchu
Irrigation Canal
0302 0401 0501 0505 O515 0605 0616 0702 0715 0802 0813 0902 0917 1004 1021 1106 1121 1206
(ppm)
cr 33.0 21.3 12.7 26.8 14.6 22.0 25.7 19.1 22.8 23.4 27.1 42.2 25.8 14.5 16.7 19.9 17.5 18.5
Cu 89.4 $0.0 38.4 S53.1 40.7 S50.8 52.6 S51.0 63.2 5§7.8 68.3 119  62.2 41.0 44.1 45.3 42.2 49.3
Ni 68.7 51.3 42.5 52.9 46.4 53.8 55.2 55,4 63.0 58.4 64.9 90.4 61.2 46.7 50.0 51.7 49.0 47.4
Pb 87.6 46.3 30.6 49.1 32.0 41.6 46.6 45.6 63.2 53.8 66.6 134 6.6 36.7 40.0 44.1 34.3 38.6
Zn 516 300 269 310 213 362 332 295 362 294 342
Mn 245 224 217 197 218 200 189 281 279 310 S11
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#18 FEESKALEOB{CEOKE

Table 18 Physical and chemical properties of paddy soils

in Hommachi Farm

Paddy soil-1 Paddy soil-2 Paddy soil-3

1 2 1 2 1 2
Depth (cm) 0-10 30-40 0-10 30-40 0-10 30-40
Texture L CL
pH H20 7.37 7.01 7.12 6.82 6.71 . 5.98
KC1 6.39 6.10 6.18 5.88 5.91 5.26
EC (1:5) (dS/m) 0.165 0.154 0.163 0.150 0.134 0.193
Organic carbon (%) 3.54 3.33 3.48 3.15 3.20 4.00
Total nitrogen (%) 0.316 0.300 0.300 0.321 0.343 0.430
Cc/N 11.2 11.1 10.4 9.81 9.3 11.1
Availavle-P (mgP/100g) 1.8 1.86 1.35 4.16 2.25 1.67
P-Retention (mgP205/100g)
Exchangeable cations Ca 13.0 10.72 12.8 6.29 10.9 9.31
{m.e./100g) Mg 2.06 .1.99 2.67 2.19 2.19 2.46
K 0.43 1.07 1.20 0.23° 0.35 0.53
Na 0.16 .0.22 0.26 0.20 0.11 0.11
Three phase Vs 36.5
distribution V1 59.2
(%) Vg 10.1

£19 AETEHKELEOBAFHINEE

Table 19 Physical and chemical properties of paddy soils

in Hommachi Farm

Paddy soil-4

Paddy soil-5

Paddy soil-6

1 2 1 2 1 2
Depth (cm) 0-10 30-40 0-10 30-40 0-10 30-40
Texture
pH H20 6.60 6.81 7.11 6.54 7.03 6.83
KCl 5.78 5.82 6.20 5.68 6.17 5.74
EC (1:5) (dsS/m) 0.185 0,147 0.157 0.149 0.171 0.154
Organic carbon (%) 4,96 3.57 4.14 3.70 4.5 3.9
Total nitrogen (%) 0.33 0.31 0.37 0.36 0.38 0.37
C/N 14.9 11.5 11.2 10.3 11.8 10.5
Available-P (mgP/100g) 0.81 1.67 2.09 2.20 2.9 2.4
P-Retention (mgP205/100g}
Exchangeable cations Ca 12.0  9.32 12.1 9.8 12.4 8.4
(m.e./100g) Mg 2.04 1.72 2.11 2.10 2.4 1.8
K 0.72 0.43 0.56 0.20 0.29 0.21
Na 0.11 0.12 0.10 0.20 0.21 0.26




£20 KEMRBKELEOBFEHHE
Table 2( Physical and chemical properties of paddy soils

in Hommachi Farm

Paddy so0il-7 Paddy s0il-8 Paddy soil-9 A

1 2 1 2 1 2
Depth (cm) 0-10 30-40 0-10 30-40 0-10 30-40 0-15
Texture
pH H20 6.62 6.64 6.65 6.70 6.55 6.68 6.70
KCl 5.60 5.82 5.80 5.85 5.50 5.49 5.71
EC (1:5) (dS/m) 0.281 0.132 0.168 0.129 0.252 0.222

Organic carbon (%) 3.50 3.61 4.10 3.85 3.66 3.25 3.74
Total nitrogen (%) 0.37 0.31 0.35 0.31 0.40 0.28 0.30

C/N 9.5 11.7 11.7 11.6 9.2 11.6 12.5
Available-P 6.10 6.61 5.82 5.585 5.02 4.27 1.06

P-Retention

Exchangeable Ca 8.90 14.7 12.8 11.2 11.5 10.1 12.0
cations Mg 1.7 2.7 2.3 2.2 0.31 0.30 0.26
(m.e./100g) K 0.34 0.41 0.40 0.35 0.31 0.30 0.54
Na 0.19 0.23 0.23 0.18 0.25 0.22 0.26

#21 RERKEES L UAETESKELERORE L VELHLE

Table 21 Copper and zinc concentration of the sediment in

Fuchu Irrigation Canal and Paddy Soil in Homachi Farm

Concentration (ppm)

Cu Zn
Fuchu Irrigation Sediment (n=18) 56.6 313
Hommachi Farm Paddy Soil (n=18) 114 198




#22 RhRAKEES L URRRSKELBEOHES L UBHAFEER
Table 22 Amount of copper and zinc in the sediment from the

Fuchu Irrigation Canal and paddy soil in Hommachi Farm

Amount (kg-ha-1)

Cu Zn
Sediment 56.6 313
Paddy soil 114 198

Plowed layer: 10 cm
Bulk density: 1

#£23 FERBBOKMEER

Table 23 Rice production in Hommachi Farm

Organs Part of organs kg-ha"l

Ears Brown rice 4650
Husk 1100

Stem and leaf 4300

F24 KiskRICBT 385 X UBHODH

Table 24 Distribution of metals among organs of riCe plant

~Metal concentration (ppm)

Organs Part of organs Cu Zn
Ears Brown rice 3.55 24.7
Husk 4.21 26.2
Rachi branch 5.55 18.0
Leaf blade 3.55 34.1
Leaf sheath 2.27 26.8
and culm




F 25 Kific k 34k L UHEEHORIN

Table 25 Heavy metal absorption by rice plant

g-ha—l
Cu 33.6
Zn 275

#26 Khmickd 3BAKE
Table 26 Amount of precipitation at Fuchu

mm

Jun Jul Aug Sep Jun-Sep Year A/B x100
(A) {B)
1975 221 122 187 97 627 1716 37

76 152 102 112 472 838 1640 51
77 183 85 308 319 895 1502 60
78 94 73 16 146 329 979 34
79 67 112 63 208 450 1617 28
80 109 168 190 216 683 1499 46
81 90 167 129 138 524 1400 37
82 180 212 251 394 1037 1647 63

83 143 138 258 240 779 1350 58

Mean 138 131 168 248 685 1483 46

F27 FETEBKEC BT B KK

Table 27 Water balance in Hommachi Farm

mm

Precipitation Irrigation Duty of water Percolation

Cultivated 685 2690 3375 2666 (79)
Non-cultivated 798 - 798 710 (90)
Total 1483 2690 4173 3376

Parentheses represent percent of percolation to the net

duty of water,.
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Table 28 Concentration of copper and zinc in the leachate

and elution amount from paddy soil

Metal concentration (ppb) Elution amount (g-ha-1)

Cu Zn Cu in

Hommachi 6 32 135 1080

#£29 ARTEBKAK BT 38R L UCELRONE

Table 29 Heavy metal balance in Hommachi Farm

g-ha-l
Input Output Balance
Irrigation Fertilizer Elution Absorption
Cu 65 12 203 34 -160
Zn 473 59 1080 275 ~823

%30 XETEBPKEIC B 546 & R 0L HHE
Table30 Half-life of heavy metals in Hommachi Farm

Input Qutput Present amount B/C x 103 Half-
A B c life
g-ha-l-y-ly g-ha-l.y-1 g-ha-l x 10 y y
Cu 77 237 114 2.1 640
Zn 532 1355 198 6.8 260

1
A= Ao e-At o = (1 - e-AY)
A .

where A: Present amount
Ao: the amount when t=0
A: elution ratio
I: constant input from irrigation water and
fertilizer
t: time when the amount will be reduced to

a half of the value at start





