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Copper and Zinc Concentrations and Several Examinations on
These Extracted Ratios of the Farming Land in Hokkaido

Ken-ichi KaMADA, Naoharu MIzZUNO
Hiromitsu KANEDA and Takashi MEGURO
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Table 1. Total concentrations of Cu and Zn in soils

Number of spot Cu ppm Zn ppm

Alluvial soil 150 28.5(10.0) 86. 2(26. 4)

Paddy field 117 28.1 (9.1) 88.5(27.1)

Upland field 33 29.9(12. 6) 77.9(21.9)
Diluvial soil 57 27.1(12. 6) 76.1(31. 4)

Paddy field 17 25.1 (7.6) 76. 2(21. 6)

Upland field 40 28.0(14. 1) 76.1(34.7)
Andosol

Upland field 84 23.8(14.9) 67. 6(20.5)
Total average 291 27. 2(12. 8) 78.8(27.2) °

Figures in parentheses indicate standard deviations
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Table 2. Cu and Zn concentration of soil by perchloric acid decomposition

55

Number of spot Cu ppm Zn ppm
Alluvial soil 150 24.6 (8.9) 81.2(21.7)
Paddy field 117 24.4 (8.1) 85.0(20. 2)
Upland field 33 25.2(11. 1) 67. 8(21.6)
Diluvial soil 57 18.2 (8. 4) 64.5(18. 8)
Paddy field 17 18.2 (7. 4) 74.9(17.0)
Upland field 40 18.2 (8.8) 59.9(17. 6)
Andosol
Upland field 84 21.6(11.5) 58.9(20. 1)
Total average 291 22.5 (9.9) 71.3(23.1)

Figures in parentheses indicate standard deviations
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[ Diluvial soil
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Fig. 1 Extraction ratio(to total concentration)
of Cu in soils
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Table 3. pH, extraction ratios of Cu and Zn, and concentrations of Al and Ca in soils

Cu Zn Concentration Concentration

Numb . E— Extracti Extract of Al of Ca

umber xXtraction Xtraction

7,13 7?;I‘otal ratio® Total ratio® —
of spot H,0 01N HCl%.oncen- concen- —— Total pH4"Total oH 4"
tration pH4 01N HCI tration Hyg o 1N HCI (‘lﬁa) (o) (%) (o)

(ppm) (%) (%) (ppm) (%) (%) ') (PP ol P
Alluvial soil g 569 161 279 87 158 772 83 89 79 113 14 155
(0.34)° (0.28) (9.3) (6.6) (10.6) (25.7) (4.4) (4.4) (1.0) (943) (0.8) (1014)
Paddy field 5@ 564 153 274 98 192 8.8 87 92 77 1018 10 1468
aady hie (0.31) (0.19) (6.5) (6.7) (9.7) (28.1) (4.4) (4.6) (1L0) (844) (0.4) (909)
Upland field 1z 8% - 18 205 61 40 6.9 7.2 80 84 1376 25 1784
P (0.38) (0.35) (14.2) (4.3) (6.0) (141) (42) (3.7) (0.7) (1133) (0.5) (1219)
Diluvial soil s 571 175 268 46 84 6.0 84 .5 7.2 1429 1.3 1813
(0.46) (0.36) (16.4) (5.6) (84) (18.5) (4.0) (4 1) (L4) (716) (0.9) (1752)
Paddy field 11 56l 155 243 52 121 663 92 &7 77 1495 0.7 1168
y (0.43) (0.19) (6.8) (2.8) (7.9) (16.1) (45 (a4) (0.9 (631) (1.9) (697)
Upland field 10 38 199 298 40 45 679 7.6 83 66 1357 19 2522
P (0.47) (0.38) (22.9) (7.6) (7.0) (21.0) (3 1) (3.8) (L6) (792) (0.8) (2225)
Andosol gy 58 204 259 59 52 7.1 93 91 84 245 27 1023
Upland field (0.44) (0.54) (16.8) (5.4) (6.6) (24.8) (86) (9.4) (L0) (1719) (L 1) (1010)

1) Figures in parentheses

indicate standard deviations

2) pH(0. 1IN HCI) : pH of the solution extracted with 0. IN HCl

3) Extraction ratio

pH4(%) : (Concentration of Cu or Zn extracted with ammonium acetate
solution(pH4)/Total concentration of Cu or Zn)x100

0. 1N HC1(%) : (Concentration of Cu or Zn extracted with 0. IN HCI
solution/ Total concentration of Cu or Zn)x100

4) Concention of Al or Ca(pH4)

Extract solution: 1IN ammonium acetate solution{pH4)
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Table 4. The correlation coefficients of factors on extraction ratio of Cu and

variation of pH(0. 1N HCI)

Number of Al Ca H
Spot (pH4 NH4 OAc)” (total) (01N HC1)? Humus
. Alluvial soil 80 —0. 506" —0.508"  —0.562"
Extraction
m%ﬂ) Diluvial soil 20 +0. 166 —0.164  —0.536"
Andosol 87 —o, 451" 40, 046 —0. 424" —0.390"
Alluvial soil 80 +0. 440" +0. 432"
pH N . . *
(0. 1N HCI) Diluvial soil 20 +0. 018 +0. 487
Andosol 87 +0, 349" +0. 136 +0.561"

1) Extraction ri;tio of Cu:0.1N HCl soluble Cu/total Cu
2) pH(0. IN HCI) : pH of the solution extracted with 0. 1IN HCI

3) NH4 OAc : Ammonium acetate
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Table 5. The difference between “Nasu™ and “Chishima” volcanic zones
on the extraction ratio of Cu,and pH(0. 1N HCl)

Cu Zn Concentration Concentration
pH Total Ext.raction Total Ex%raction of Al of Ca
I'_L 0 0.1N HCI® concen- L concen- ;a“L
5) 5)
tration PH4 0.IN HCl {ro¢jon PH4 0.IN HCl  Total pH4™ Total pH4
(ppm) (%) (%) (ppm) (%) (%) (%) (ppm) (%) (ppm)
“Nasu” 5.83  1.64 30.8 6.8 9.3 911 7.4 7.0 83 1481 2.8 1101
N=32¢ (0.54)” (0.36) (13.4) (7.0) (85) (256) (52) (3.3) (L0) (1340) (1.6) (942)
“Chishima” 5.88 228 23.0 5.3 2.8 59.4 103 104 84 3017 2.7 977
N=55 (0.38) (0.49) (17.9) (4.2) (3.5) (14.8) (9.9) (11.3) (1.1) (1661) (0.7) (1044)
*])
Tokachi 5.91 246 24.3 5.1 2.4 643 59 55 89 3161 30 1144
N=27 (0.17) (0.34) (22.1) (3.7) (3.4) (1L7) (3.3) (27) (1.0) (1366) (0.5) (1114)
South Tokachi 562 157 236 7.9 2.7 62. 8 6.8 4.8 9,0 4920 3.0 238
N=5 (0.29) (0.11) (13.2) (5.4) (1L9) (149) (2.8) (L2) (0.4) (2795) (0.8) (220)
Nemuro 5.80 2,59 185 2.8 1.2 475 248 259 7.2 2475 1.9 1014
N=38 (0.25) (0.23) (6.9) (1.7) (0.5) (17.1) (12.6) (14.2) (0.7) (1174) (0.3)  (994)
Kushiro 5.83 255 33.0 28 2.2 462 197 231 7.3 2258 2.4 1038
N=6 (0.43) (0.40) (14.4) (2.4) (1.8) (157) (11.8) (148) (0.5) (1630) (0.6) (1262)
Abashiri 6.06 1.66 162 83 6.1 622 6.6 59 84 2517 2.6 813
N=9 (0.28) (0.06) (86) (48) (48) (7.4) (2.7) (2.2) (0.6) (978) (0.5) (747)
Average 58 204 259 5.9 52 711 9.3 9.1 4 2452 2.7 1023
N=g7 (0.44) (0.54) (16.8 (5.4) (6.6) (24.8) (86) (9.4) (1.0) (1719) (1L.1) (1010)

1) Tokachi”: except the South

2 ) Figures in parentheses indicate standard deviations
3) pH(0. 1N HCI) : pH of the solution extracted with 0. IN HCI

4 ) Extraction ratio

pH4( %) : (Concentration of Cu or Zn extracted with ammonium acetate
solution(pH4)/Total concentration of Cu or Zn) X 100
0. 1N HCI(%) : (Concentration of Cu or Zn extracted with 0. 1IN HCI
solution/Total concentration of Cu or Zn) X 100

5) Concentration of Al or Ca(pH4)

Extract solution : IN ammonium acetate solution(pH4)

6 ) N : the number of spot
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Table 6. Concentrations of 0. 1IN HCI
soluble Cu in soils

Number of spot Cu ppm

Alluvial soil 150 4.6 (3.0)
Paddy field 117 5.2 (2.9)
Upland field 33 2.5 (2.5)

Diluvial soil 57 2.4 (2.6)
Paddy field 17 3.0 (1.6)
Upland field 40 2.2 (2.9)

Andosol
Upland field 84 1.1 (1.8)

Total average 291 3.1 (3.0)
Figures in parentheses indicate standard
deviations
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Fig. 3 The concentrations of 0.1 N HC] soluble Cu in the farming land
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Fig. 4 Extraction ratio(to total concentration)

of Zn in soils)
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Fig. 5 Extraction ratio of Zn on paddy field
and upland field
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Table 7. Concentrations of 0.1N HC! soluble
Zn in soils

Number of spot Zn ppm

Alluvial soil 150 6.6 (42)
Paddy field 117 65 (36)
Upland field 33 71 (5.7)

Diluvial soil 57 57 (32)
Paddy field 17 53 (40)
Upland field 40 4.8 (25)

Andosol
Upland field 84 55 (31)

Total average 291 6.0 (4.0)

Figures in parentheses indicate standard
deviations
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Fig. 6 The concentrations of 0. IN HCl soluble Zn in the farming land
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Copper and Zinc Concentrations and Several Examinations

on These Extracted Ratios of the Farming Land
in Hokkaido

Ken-ichi KaMADA? Naoharu MizuNo? Hiromitsu KANEDA*
and Takashi MEGURO*

Summary

The farming land (surface soil) in Hokkaido was roughly divided into three soil types,
alluvial soil, diluvial soil and andosol. A study was made on the Cu and Zn concentra-
tions and extraction ratios (to total Cu or Zn) in the three soil types.

The results obtained were as follows,

The average of total and 0.1 N HC! soluble Cu were 27.2 ppm and 3.1 ppm, and the
standard deviations were 12.8 and 3.0 at 291 spots, respectively.

The average of total Cu of andosol was slightly lower than that of the other two
soil types.

A significant negative correlation between the extraction ratio of Cu (0.1 N HC1 sol-
uble Cu/total Cu) and the pH of the solutions extracted with 0.1 N HC1 in the three soil
types was seen. A similer negative correlation was also seen between the former and
total Ca concentrations in alluvial soil, between the former and the concentrations of Al
extracted with 1 N CHsCOONH, (pH 4.0) in andosol and alluvial soil, and between the
former and contents of humus in andosol.

In addation, a difference between “Nasu” and “Chishima” volcanic zones were respec-
tively found regerding Al, Cu and humus, in andosol.

The average of total and 0.1 N HCI soluble Zn were 78.8 ppm and 6.0 ppm, and the
standard deviations were 27.2 and 4.0 at 291 spots, respectively. The average of total Zn
of andosol was slightly lower than the other two soil types.

No correlations between extraction ratio of Zn (0.1 N HC1 soluble Zn/total Zn) and
the pH of the solution extracted with 0.1 N HCI, and between the former and the con-
centration of Al were found in the three soil types.

*

Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13
Japan.





