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STUDIES ON CHEMICAL CHARACTERISTICS OF
SERPENTINE SOIL IN HOKKAIDO

1. The Difference of Contents of Nickel and
' Molybdenum in Plants and Soils

Naoharu Mizuno
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Tab. 1 Contents of total Ni and Mo in various soils and rocks
' 'I‘ot'll Ni ppm 'I‘otal Mo ppm
Sample | T Average of 5 | T Average of 5
L | Range | gamples | Ramee & oniples
Diluvial soil.derived from serpentine * 00~ 750 630 ‘ 1.0 ~3.0 v ‘ 2.0
Alluvial sail.derived from andesite 20~ 1 %5 | 1.5~a0 ' 2.1
Residual soil.derived from serpentine | 800~ 1,000 830 9.0~11.0 ! 10.0
Serpentine, somewhat weathered 1 1,650~1,800 | 1,700 J 1.7 ~2.0 : 1.8
Serpentine, unweathered ‘ 1,250~1,800 { 1,650 ! 6.2 ~8.0 [ 7-3
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Fig. 1 Relation between soil pil and exchangeable

Ni contents in serpentine soils
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Fig. 3 Relation between exchangeable Ni in soils

and Ni contents in plants

K-
. Allalls
-‘i
&
&
"
% S0
= Perennial rye grass
-
£ .
: 5
8
o *
= w x '«
X
13 3. L L
5 10 15 20

Exch. Ni p.poo

AT L L0, Thbbhiiho Ni gupuzamigss
NBLBZ LD LD EL Y Tl L O B
+5 (Fig. 358,

¥ fo ks Ni e & itk NI 2o leas 1]
M6 15:1 FTITHPIShLL00BH Y, il
ISR R E

MECRIZ NI LTo o R, SR
A O&ETIFEN NI Lo CilE ko Xh i
i!é%'c';b HEDBRENSFENLLALLDCHD, K
BB X % &AM NI ds X OHi o g
SR Lmarsd&mr«:@ e, WiodTriL
Bi-EO BN L S PSH éﬁ;h b, &AM E
TAFMGD ETTRETHC & 5 &7 0L - D%
WGl UC & 2oy, B Thsedh Nis
PRI F O X el e S oo pH DL
RIL AWM ot » CHEH DIV & H1W14: 75 DR
AL, E ORI R AT O U
1k & CEMEIROSM BRR R Z I L 2Bk
e fifds Lico

4 EBYTSFUER

e D ATRYMR Mo & itk Mo &iitiz Tab. 3
DEEB D TH D R HIOATRE Mo 120,10
~0.30ppm NOFEH-GEKy 0.21 ppm Cdh 5,
HMWE-AL 0.25~0.75ppm "CH-¥ 0.41ppm &
D, #2402 HET Do WK Mo iz L oo



52

Tab. 2
Serpenti
: (1,0)  in plant
- — ¢ e e e _i — .t
Losoo s
2 1 6.2 17.3
Timothy 3 5.85 21.0
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Perennial ; : :;23 ' j?jg
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1| 720 I 35.0
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4 | 5.70 | 380
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o 7.25 77.0
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_— J— DU S S
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1 ﬁ.go 39.0
y 2 . 5.8 ! 72.7
:\lf.llfn 3 i 5.85 81 .0 l
4 5.55 9.5 !
—— ————— e e ——— .i
1 | 6.33 9.0
Oat 2 6.05 12.(75 |
. 3 5.70 13.
(Stalks & leaves) 4+ 245 1 s
— e e - 7 - * e e e = ‘ L
1 6.60 84.0 |
Sugar beel 2 . 6.05 }-]Ig.l)
" 3! 5.6 .0
(teaves) 1] 190 | 1300 |
Potato 1, 7.00 8.9 .
i 2 i 2.60 81.0 |
¢ leave 3 5.30 94.0 |
(Stalks & leaves) 10 8% 100
Be: 1 7.05 ; 48.0
ean 2 . 6.30 18.0
 leaves) 3 5.50 93.5
(Stalks & leaves) 3 , 5.60 | 100.0
__.E A — ,__“_- e ———— ;
1 | 6.8 32.0
Soybean 2! 645 | 400
. " 3 : 5.67 4.0
(Stalks & leaves) 1 208 | 59°0

LTS B LRSI o 15 43
M D, RO it a1 o g o
ZIZV2RBHT, F—F5— F25 25K Clt
1.0ppm %= 2 i\,

ne soil

ex Ni

weoo
b —

Couins
e
AN et et

. . o . o
~N=ZL  maine

FRmo
L oDwe

]
l

koo

TNt

nolew

[

|
e e N el e ]
NN = =N , —
i

& =108 00
hicts

t
i
A

TR T b 7 o (REERY O Ly TS
Nhbh, ChRXFRROKRATERT 2., <o

Byer > Mo BT RIRIZHIA LTy %,

P pH | Ni ppm ; Plant Ni = Rate of ! pll

Yield

t

|
J

g

@ N

[ YU
[*oR =R}

——

TR
222

[E-R7 3]

I

__
o
o

Hax=

—
&
>

=
Pl
Iy
-

g

e

NeT @y
=

[3:1 5411
D - —

SRS
P S8HUE

It i cCo== |
E
S
i

O

g
-] -
PR

Lo
|

PN
a3

oo
3

S ] e %
|, D! D

i

.

Tr=1=3
¢ ..
ket
oo

o e

=
.

§ e WS
L aoo

|

SUIDASI=) P AN~
e e R

SN
P Giamd

ELES RN
~] 12 o L1
SHins |

|

!

omms
J =R R o
SUIOD

—

(=R R1IRS) ]

[ E RS ]
| Lt

(LR ERER

£3 €0 U1 e
St

BT TT P
S i~
oo

;

L1~y
>N

Q026 L1=]
LSS

i Alluvial soil (NiSO, 7

|
|

H,0.1.08/10kgs0il)

Relation between Ni contents in plants and yield of eleven crops various soil pH.

. Ni ppm ' Plant Ni ' Rate of

in Plant ex Ni yield
8.4 | 3.5 1.00
8.4 2.3 1.15
21.0 , 1.8 | 0.62
26.3 | 1.1 | 048
9.5 2.2 100
4.7 . 3.3 | 102
53.8 | 3.4 | 063
7.3 | 23 0.69
12.6 3.4 1.0
11.0 3.4 0.58
46.0 1.4 0.44
54.0 2.2 0.47
t
16.8 5.3 1.00
.7 2.6 0.82
31.5 2.4 | 0.21
1.5 0 1.4 0.14
13.3 3.6 1 1.00
9.5 3.7 . 0.92
27.3 1.7 0.29
35 L7 02l
14.7 3.5 1.00
12.6 3.2 0.86
18.0 1.2 0.14
95.2 1.3 . 0.2
5.3 1.7 | 1.00
6.0 1.4 | 0.92
30.0 | 2.1 | 0.12
0.5 1 Lz | 012
30.5 [ 6.9 ! 1.00
27.4 4.4 | 0.90
32.4 2.8 0.40
28.5 1.9 0.69
| '

274 | 6.2 1.00
304 | 6.5 1.20
235 2.9 | 0.50
32.0 2.5 ' 0.80
12.6 l 4.8 l 1.00
9.5 ' 3.1 ' 0.9
24.2 10.7 | 0.08
18.3 12.0 ] 0.06
1.0 2.3 I 1.00
6.3 1.3 0.98
21.0 1.0 0.60
21.2 5

1.5
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Relation between Mo contents in plants and available

Mo contents in soils in various soil pl‘l

\Io contents of <erpenhne soil

Mo contents of alluvial %ll

r Available pH Available” pH
. Plant insoil . H,0 ) . Plant in soil . H,0
ppm | ppm, ppm ppm
| 0.81 | 0.25 | 6.85 0.4 | 0.0 | 7.70
| 0.74 « 0.20  6.60 1.4l 045 7.5
Perennial rycgrass ! 0.48 . 0.20 | 6.30 . Ladino clover 0.64 | 0.30 5.75
{ !
;0.0 1 0.25 | 5.70 2.92 | 0.35 5.6
| 0.4 | 025  5.53
. SR SR i T B R R N
0.74 | 0.30  6.70 | 0.74 | 0.30 7.50
0.5 | 0.20 | 7.40 | L L10 | 050 7.5
Alfalfa 0.16 | 0.10 | 5.85 | Alfalfa P 1.32 | 040  5.95
0.16 | 0.20 . 5.85 | 0.96 | 030 5.70
. 0.0 | 0.20 | 5.5% | |
L 0.50 | 0.15 | 7.25 1.76 | 0.40 = 7.65
‘ " 7 1 W .
Red clover 068 1 020 L 740 1.40 | 0.45 7.30
S 044 0.20 . 6.05 . 0.44  0.30 - 5.8
i 0.20 | 0.15 | 5.50 0.48 | 0.30 ; 5.45
_ I I B . _ I . .
1 0.92 - 0.30 & 7.20 | 2.40 | 0.75 | 7.65
1.2 035 | 6.70 | 3.20 ' 0.30 | 7.50
Orchard grass ! Orchard grass ‘ ‘
0.48  0.25  6.45 1.80 | 0.70  5.80
) 0.56 | 0.25 | 5.70 | | .80 | 0.40 | 5.65
© 0.60 ' 0.25 ' 7.00
! |
L 0.70 | 015 | 6.60 |
Potato (stalks & leaves) ﬁ . * 0 : ‘
' 0.68 ' 0.25 | 5.30
L 074 | 0.25 | 500 |
Vv % %= B % AT FER disles B HB e
ﬁ’(:t s & UF SRR R HC e R LA B e K
1 ZNis&KTMoED0T 7 UL MBSk 208, & O Bl
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LT, M soiornsh, BREo10us
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EH LT B,
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ML 5o
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EMMARRIIZ & A e, IRGZ v T FfaT
RIS ORIME RS Ry DX 5 iCiiidme
Lo T Mook 2RISR L 0 E8fif&ic
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Wi X b L Mo i S c bbb &
ThTUBNTAT w7 ClidEpHD I K
2.0 % Mot v h, RT3
HOL S ISR T Mo RZDOJEHES
WEDLODIBREEL D, TOLDITTAZ 1
7> Mo AF Iz H S b T e 2 ik
FTIZERB P Ik » THIHRE R T B,

O T il o PR Mo i iz & % Mo
At E R B X e Mo SR : oIS i\
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WiEHEic S A R L 2 PR A B R D T
BFOENDLH EEX D,

Y # =

1 EERCHITEE L o4 Ni i 650
ppm 35 5 too 04 Ni L 1,200~1,800ppmdd
WHRATRCE R Lo & Mo | 2EERC FTIER - & oh
BiclCladedie <, F# 2ppm ChH oo LGL
HEEO L Ok M0 925 D 1T 0.2ppm

Linfed, SO EhbEHZHENS T OMIEY
B4Rt Mo REDOFEENHE LB R S,
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Summary

The nickel and molybdenum contents of
some plants, soils and rocks in a serpentine
area were determined.

The diluvial soils derived from serpentine
contained 400 to 750 ppm of total nickel, and
1.0 to 3.0 ppm of total molybdenum, and 5
to 22 ppm of exchangeable nickel extracted
by 1 N ammonium acetate, and (. 15 to (.:
ppm of available molybdenum extracted by
pH 3.3 ammonium gxalate solution,

Nikel absorption by red clover, ladino clo-
ver, sugar beet and potato were high, and
the ratios of Ni/ex Ni of these plants was
7-15/1, while the ratios of timothy and oat
were 1-3/1.

Amounts of nickel absorption of alfalfa,
perenial ryegrass, orchard grass, bean and
soybean were medium. Molybdenum contents
of plants ranged from (.10 ppm to 1.15 ppm
on the serpentine soil,

Molybdenum absorptiom of alfalfa was
affected by soil pH, while orchard grass and
potato were not.

On the alluvial soil, molybdenum contents
of plants were higher than on the serpentine
soil and ranged from (.4 ppm to 5.0 ppm.





