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Periodic Changes in Microelements Contents in Farm Soils of Miura
Peninsular and the Analytical Data Obtained by ICP,/MS in
Comparison with AAS Method
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Summary

Periodic Changes in Microelements Contents in Farm Soils of Miura Peninsular
and the Analytical Data Obtained by ICP/MS in Comparison with AAS Method

Tamotsu Okamoto

Microelements contents (B, Ti, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, and Pb) in farm soils of Miura
peninsular as affected by continuous cropping of the specialities such as cabbage and radish and soil
amendment to maintain the productivity of the soil were examined. Analitical methods for some

microelements were also discussed.

1. The contents of Ni, Cu, Zn and Cd in andosol analyzed by microwave digestion + ICP/MS method were

similar to the contents by perchloric acid digestion -+ atomic absorption spectro photometry method.
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2. The quantity of boron brought by composts applied to the soil before cabbage and radish cropping was

less than that taken up by the crops.

In contrast, Cd and Pb quantity brought by composts were more than plant uptake.

3. Microelements contents in soils of designated 12 farms sampled in 1996 were compared with those

contents sampled in 1973.

The contents of Mo, Ti and Cd in soils of 12 farms sampled in 1996 were greater than those in 1973

in average.

The difference of B; Zn, Cd and Pb contents between 1996 and 1973 were dependent on the farms

tested. Those contents were increased in some farms but decreased in other farms.

key words : Andosol, Microelement, ICP/MS
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F1k HEH-EBcE T 219736 (A £199%6F (h) OMBERREOZE (Bfimg ke #%i3%)

—_— EI%B) < v v (Mn) #(Fe) % #(Cu) T80 (Zn) £ 75 v (Mo)
’ 1973 1996 1973 1996 1973 1996 1973 1996 1973 1996 1973 1996
1 10.8 9.0 814 1027 4.95 549  86.6  102.6 99.2 1152  0.141  0.454
2 30.6 17.8 1670 1459 9.64 8.28 195.0 171.8 1939  130.8  0.221  0.306
3 15.7 12.1 1391 1227 8.02 6.17 150.8 1841 1057  112.0  0.144  0.289
4 12.5 12,6 1062 916 6.54 5.88  88.7 86.8 131.8  100.5  0.258  0.216
5 9.7 17.0 1115 1456 4.34 7.99  99.5 1709 1162 1226 0.487  0.233
6 20.8 125 1488 1350 7.99 7.04 153.6  177.2 1507  156.9  0.166  1.456
7 12.4 14.1 1312 1508 6.57 808 160.9 2016 1512  149.0  0.171  0.266
8 14.7 14.3 1461 1375 7.98 7.83 1655  159.7 1316  122.3  0.141  0.157
9 11.3 177 1449 1534 7.15 792 1517 1736 1272 128.9  0.18  0.211
10 13.3 18.1 1449 1648 6.83 8.69 148.0 168.0 1252 1256  0.194  0.171
1 25.9 146 1608 1627 8.60 810 169.5 1819 153.7 - 1584  0.161  0.214
12 11.6 21.6 1240 1484 5.69 7.44  180.7 2244 1276 1838  0.160  0.264
S 15.8 15.1 1338 1384 7.02 741 1459  162.7 1345  133.8  0.203  0.353

Bl1E (0T3F)

—— B F I A(CD) #(Pb) F 4 v (T1) = 4 JV(ND) =AYV AN()
1973 1996 1973 1996 1973 1996 1973 1996 1973 1996
1 0.560 0.738 18.8 24.1 1367 2184 29.6 31.9 22.8 24.4
2 0.888 1.386 31.7 25.2 589 2308 55.1 48.1 44.1 36.9
3 0.451 0.895 18.8 33.2 660 1841 38.5 40.1 37.4 29.8
4 0.473 0.477 16.4 13.7 599 1858 27.7 24.5 26.6 22.9
5 1.537 0.629 35.0 17.0 2068 1946 23.7 41.9 19.8 37.6
6 0.769 0.946 45.7 60.9 642 4869 39.1 39.8 33.9 29.5
7 0.554 0.550 44.8 30.0 718 1215 4.7 47.0 31.0 35.8
8 0.509 0.511 35.6 28.7 956 995 47.2 41.7 38.0 34.5
9 0.670 0.635 43.9 29.3 932 985 35.2 44.2 31.5 35.6
10 0.848 0.570 28.4 18.7 626 445 34.8 41.9 30.0 37.9
11 0.646 0.622 40.3 24.4 644 525 49.0 44.6 40.8 37.7
12 0.668 0.859 49.4 41.1 936 860 33.4 50.1 26.7 36.2
Ty 0.714 0.735 33.5 28.9 895 1669 38.0 41.3 31.9 33.2
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Bl HSom B Mn Fe% Cu 7n Mo Ccd Pb Ti Co Ni
®wIRE 0-10 29.5 1130 6.46 115.8 97.7 1.232 0.480 11.7 4272 27.5 31.7
ok 10—20 32.4 1133 6.48 114.7 98.8 0.688 0.5633 121 3673 26.3 29.8
B3E 20—40 25.1 918 5.57 7.2 68.7 0.127 0.288 5.7 2091 23.4 20.5
$48 40-50 25.0 1079 6.49 100.2 95.5 0.137 0.420 10.9 1528 25.8 27.3
H58 50—60 13.4 984 5.96 86.1 68.7 0.118 0.252 5.7 1878 24.3 22.2

(H2& $H%) HSB » =L (TEEHEER X2 1)

B  BEEom B Mn Fe% Cu 7n Mo Cd Ph Ti Co Ni
E1E 0-15 21.6 1484 7.44 224 .4 183.8 0.264 0.859 41.1 860 36.2 50.1
T2 15—30 19.0 1484 7.80 218.2 161.1 0.192 0.867 39.3 731 37.3 49.8
H3E 30—45 23.1 1996 12.31 224 .4 128.9 0.165 0.265 17.8 252 54.5 61.4
HakE  45—60 25.7 2110 12.94 236.7 135.9 0.173 0.280 16.8 322 55.7 60.8

2R Fix) HC - HZHET (BEL2BHERER 7 1)

B EEcem B Mn Fe% Cu 7n Mo Cd Ph Ti Co Ni
BB 0-15 17.8 1459 8.28 171.8 130.8 0.306 1.386 25.2 2308 36.9 48.1
o 15—30 22.4 1567 8.61 180.7 121.8 0.180 0.603 21.4 1503 39.6 48.2
H3R@ 30—45 23.7 1365 7.92 170.1 111.6 0.149 0.513 22.1 1459 38.0 47.6
WA 45-60 299 1446 863 1746 1081 0151 0414 177 1176 395 477

H3IE THOATHE L 2MEBEREBEOEL (mg kg #13%)

4 (B B Mn Fe% Cu 7n Mo Cd Pb Ti Co Ni
FE - (19734) 15.8 1338 7.02 146 134 0.20 0.71 33.5 895 31.9 38.0
AR 148 (19964F) 15.1 1384 7.41 163 134 0.35 0.73 28.9 1669 33.2 41.3

WELIE (199648) 21.5 1627 9.47 181 129 0.19 0.40 16.3 636 42.0 44 .4
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HETIE S
3 A B C D E F G g
B 16.9 6.7 10.7 7.1 11.2 8.8 2.1 9.1
Mn 162 105 146 117 129 167 145 137
Fe 3546 555 5902 2876 886 1763 148 2430
Co 2.73 1.49 3.37 1.86 1.90 1.44 1.31 2.01
Ni 5.13 2.28 7.48 3.85 2.66 4.45 5.65 4.50
Cu 69.5 11.8 39.6 14.4 9.9 15.6 15.0 25.1
Zn 199 64 188 57 65 145 52 110
Mo 1.67 0.74 1.00 0.69 0.79 1.16 0.44 0.93
Cd 0.222 0.084 0.204 0.217 0.205 0.076 0.072 0.154
Pb 21.4 1.8 7.5 8.4 4.1 6.3 3.6 7.6
Ti 44.3 17.6 386.4 154.8 50.0 69.8 64.5 112.5
CA~E CBMBCTREASERE F o BEEHIE S G v - o Yy RPTEAGS AR
HWE5HR CIEROKED S 3 VRUELD F ¢ Ny 010adk i 0 INEROHBBEERRNE
Ky4av BF vy BRI
g HIER /N ET FERRES HAEEHS N E XEA&E
B (kg /102) |
o E 10590 3390 13980 6740 4620 11360
AL 495 254 749 377 405 782
I E (g 10a)
* UK (B 18.3 13.8 32.1 16.4 20.5 36.9 68.9
<Ay (Mn) 2.6 10.7 13.3 8.1 11.5 19.6 32.9
73 (Fe) 21.8 79.0 100.8 36.1 65.4 100.5 20
as»nb (Co) 0.032 0.104 - 0.136 0.055 0.073 0.129 0.265
=y (Ni) 0.192 0.583 0.776 0.909 0.977 1.89 2.66
ol (Cw 3.96 2.72 6.68 3.42 3.46 6.88 13.6
ikt (Zn) 9.23 5.52 14.8 11.4 9.86 21.3 36.0
1) 757 v(Mo) 0.118 0.279 0.397 0.123 0.212 0.335 0.732
A EIv A (CD) 0.034 - 0.034 0.004 - 0.004 0.038
g P 0.490 0.837 1.326 0.810 0.754 1.564 2.89
Ky4ay . 9HI9HERE 12A260 % FHah» b  #iE50em X HfE24em 83338k, 10a

BHF v~y 101 HEHE 11A19HTEM £%201  #ESdem X ¥ifE36em 51444k, 10a
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