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STUDIES ON CHEMICAL CHARACTERISTICS OF
SERPENTINE SOIL IN HOKKAIDO

. The Content of Cobalt in Plants and Soils, and the Difference of
the Plant-absorption Rate of Cobalt and Other Elements (Copper,

Zinc and Nickel) from the Soil

Nacharu Mizuno
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Table 1. ‘Total cobalt and nickel contents
in serpentine soils

Total contents ppm
samples ‘ Co A Ni
1 44.77 605
2 39.05 560
3 27.90 337
4 28.85 305
3 37.50 770
6 48.10 610
7 43.30 475
8 39.87 463
9 34.62 643
10 39.45 607
Average 38.34 538
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Table 2.  Effect of soil pH on cobalt content* in plants and soils
Soil Soil
Kind of o Co ppm Plant Kind of o Co ppm Plant
plant (H,0) acetic acid immonium| €0 pPM plant (H.0) acetic acid|ammonium| C© PP
LN 2.5% |acetate]lN ? 2.5% |acetate IN

6.78 1.39 0.06 1.16 6.90 1.39 0.18 0.35

Red bean 6.75 1.95 0.12 1.13 6.20 2.35 0.24 0.31
6.75 1.69 0.17 1.95 Timothy 5.85 2.31 (.31 0.37

(top) 5.40 3.04 0.60 4.10 5.50 2.04 0.19 0.30
5.33 3.31 0.67 4.18 5.35 2.81 0.58 0.69

7.40 2.30 0.03 0.88 6.85 1.12 0.02 0.95

6.70 1.60 |- 0.06 0.96 . 6.60 1.54 .05 1.76G

Perennial

Alfalia 5.85 3.25 0.42 3.44 6.30 1.92 .27 1.46
5.85 3.30 0.40 47 | YRR 5.70 2.59 0.54 1.54

5.55 3.14 0.65 4.45 5.63 2.81 0.66 1.56

6.80 1.62 0.20 1.01 7.00 1.38 0.08 0.26

Radish 6.70 2.11 0.31 2.15 6.47 1.25 0.06 0.39

Dent corn

{top) 5.55 2.50 0.41 3.38 6.10 2.08 0.18 0.35
5.25 2.39 0.54 2.97 5.60 2.96 0.556 (.23

7.25 1.50 0.02 4.77 7.00 1.35 0.22 4.22

7-10 2.00 0.05 2.00 Potato 6.60 1.00 0.15 4.1

Red clover

6.05 1.89 0.42 2.01 (top) 5.30 2.20 0.27 4.32

5.50 2.66 0.58 4.62 5.10 2.04 0.56 6.15

7.00 0.96 0.02 3.7 . 7.05 1.08 0.05 0.52

i Kidney
Ladino 7.00 1.00 0.08 3.23 bean 6.30 2.11 0.25 1.23
b oH]

clover 5.60 1.85 0.35 4.17 (top) 5.60 3.04 0.60 1.48
5.45 2.08 0.63 4.43 P 5.50 2.42 0.41 1.30

7.20 1.18 0.05 1.20 6.85 1.42 0.09 0.44

Orechard 6.70 1.23 .09 0.84 Soy bean 6.45 2.27 0.25 1.04
arass 6.45 1.15 0.10 1.36 {top) 5.67 2.00 0.40 1.21
5.70 .89 0.42 1.40 5.08 2,30 0.68 1.84

* on air-dry basis
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Fig. 2. Relation between soil pll and the absorption raie of plant
element to exchangeable clement
({(1)=Cu, (2)=2Zn, (3)=Co, (1)=Ni.)
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Fig. 3. Relation between 2.5% acetic acid soluble

Fig. 5 Relation between cobalt and nickel in plants
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Summary

The present investigation was undertaken to
explain the cobalt content in serpentine soil
and the absorption difference of cobalt, nickel,
copper and zinc by plants. Cobalt was measu-
red as the nitroso-R-salt complex. Total cobalt
was determined in a solution obtained after
fusion of the soil with Na,CO,, and exchange-
able cobalt, nickel, copper and zinc content
determined after extracting by 1 N ammonium
acetate at pH 7.0. On the basis of these data,
the most reasonable conclusions are as follows,

1) In the serpentine soils of the middle Ho-
kkaido, the amount of total Co and soluble Co
were higher than in other soils. The total Co
content varied from 27.9 to 48.1 ppm, with the
average of 38.3 ppm, and this concentration was
equal to one-fourteenth times as much as Ni
concentration in the soil.

2) 2.5% acetic acid soluble Co varied from
1.0 to 3.3 ppm, with the average of 2.0ppm, and
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exchangeable Co varied from (.02 to 0.68 ppm,
with the average of (0.29ppm. And sometimes,
there was negative relationship between soluble
Co and soil pH.

3) The Co absorption amount by plants
changed with the soluble Co content in the soil,
and the absorbed-Co content in plant had a
negative relationship to soil pH.

4) Small red bean, red clover, ladino clover
and potatoes belonged to the high Co content
group, and this content varied from 2.0 to 6.2
ppm. While, soybean, orchard grass, timothy and
dent corn were in the low group, and Co con-
centration varied between (.5 to 1.8 ppm.

5) The Co solubility and absorption tendency
by plants resembled that of Ni's, the Cu solu-
bility in soil and absorption Cu by plants did not

resemblec other elements.

6) In the minerals concentration in plants,
the highest one was Cu about 50 to 3,000 times
higher than other exchangeable elements, and
Zn was from 50 to 150 times as high an ab-
sorption ratio as exchangeable one. The lowest
was the Ni absorption ratio of plants, it was
about 1 to 15 times as much as the exchange-
able one. Co was from | to 30 times as much
as exchangeable Co, and ranked next lowest to
Ni.

It seemed that high absorption ratio of ele-
ments had much more to do with physiological
necessity of the element than chemical and
physical conditions such as solubility, electrone-
gativity or metallic radius of the element.





