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STUDIES ON THE DISTRIBUTION OF MICROELEMENTS

1. The Difference of Contents of Manganese, Iron, Copper, Zinc

and Molybdenum in Crops and Soils on Iburi Area.
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Table 1 Comparison of contents of elements in plant and alluvial soil with available elements of soils

=] R . pH Determination of elements in soil: ppm Plant elements: ppm )
EE Sampling location River name Mn Cu Zn Mo
& HO|KCl| T [A|l%|T{Aa|%|T|Aa|%|T|A|% Plant Mn| Fe| Cul| Zn|Mo
| Ko Hobetsukawa 6.30 5.00 1,000 80 8.0/ 48 4.8110.0/ 100 2121.0'3.50'0.90st.7 Sotato 3062 ° gg'},;gg
,E Kiusu Hobetsukawa 6.05 4.90] 750 13{ 1.7] 44| 6.0]13.6/ 116! 3025.94.000.68/17.0] Red clover 5| 383! 13| 650.50
g Tominai Mukawa 6.90, 6.20; 900; 9911.0; 638 8.0:111.8 129 23/17.8/3.87/0.67]17.3| Potato 7] 632! 10/ 36(1.96
Tominai Mukawa 6.80, 6.15 800; 30 3.8 7310.013.7 117| 16/13.7/4.000.46!11.5| Red clover 10{ 275 7] 50]1.50
g Chimaibetsu Chimaibetsukawa 6.00, 5.10; 950, 116(12.2| 38| 3.810.0; 183 14| 7.7}4.750.50/10.5 Sugar beet 13| 355/ 6 560.80
g
g Chimaibetsu Chimaibetsukawa 6.25 5.10) 1,640, 120, 7.3 65 4.8 7.4| 160, 18111.34.750.46 9.7 Potato 13) 7800 61] 51)1.04
= Chimaibetsu Chimaibetsukawa 6.12; 5.30; 1,465 100 6.8l 56} 3.3 5.9, 150 1610.74.50:0.40 8.9 Oat 13 238 3 21]1.16
Nagawa Osarukawa 6.40{ 5.25 1,250 110, 8.8) 83 7.5 9.0 228 2310.15.10:0.9017.6 B0 ver | Aoy 320 18 801.65
Nagawa Osarukawa 6.45 5.45 1,040 22821.9, 73! 5.4] 7.4] 214] 22]10.3'4.401.0022.7| Orchard grass | 57] 1500 9 30i1.73
8 Nagawanakajima Osarukawa 6.20, 5.20 889| 12213.7t 76! 6.8 8.9, 132 2518.9’2.50|0.7028.0 Potato 20, 430, 16; 491.15
5 Kaminagawa Osarukawa 5.65] 4.75 725 26! 3.6 72 8.311.5 141 2719.1'4.70'0.64 13.6; Sugar beet 23 540| 12 110'1.11
Kaminagawa Osarukawa 6.60] 6.15 975 11011.3! 94| 4.8] 5.1} 184 2212.03.33'0.9528.5 Pole bean 125! 400, 8 422.23
Murasakai Osarukawa 6.85 6.25 825 9511.5 7810.012.8 215 24/11.2/4.001.0225.5) Potato 27| 450) 18] 402.74
E 29
§ Miwa Nukibetsukawa 5.20, 4.40; 1,200, 19.0; 72{11.5/16.9; 150 3825.33.!40.5614.5 Potato 27) 463! 430, 630.36
& .
Average 1,029 106/10.0; 67| 6.8|10.2; 158! 23115 4/4.100.70/17.9] Potato average | 23| 530 80! 56/1.43
Remnrké 1. T=Total element concentration. The elements were extracted by fusing the soil with anhydrous sodium carbonate and dissolving

the fused mass in hydrochloric acid.

2. A=Soluble clement concentration. Soluble elements were extracted by 0.1 N HCl (Cu & Zn), method of GRIGG (Mo), and 1 N
ammonium acetate (contained 0.2% hydroquinone} solution (Mn).

3. %=Per centage of solubility (A/Tx 100).
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Table 2 Comparison of contents of elements in plant and Usu-volcanic ash soil with available clements of soils

Determination of elements in soil: ppm i

s I . . Sre !
Cown l Sampling § & pH MR e T m . Mo Plant clements: ppm
location S ] ‘ e e ‘ — —
| £ 2 |uo|ka| T [Al%|T|A|%|T|Al% T A % Plm | Ma| Fe| Cu|Zn| Mo
1 | b | 630 540 1,050 9 8.6 668.312.6 203 17 8.36.740.30] 4.5 Potato 200 510 120 54 1.74
Nakamareppu 2 b 6.60; 5.25| 1,075 46 4.3 70 5.5/ 7.9, 134 17’12.7’4.50'0.5412.0 Sugar beet 971 490 1] 41 2.10
3 | b | 670 5.151.325 128/ 9.7 68 3.2 4.7 173 12/ 6.94.000.7017.5 Orchard grass | 70, 287 12| 37| 1.45
. . Potato 20 540 380 61 1.37
Kitamareppu | 1 | b | 6.25 530/ 1,040 62 6.0 7712.516.2 134 2216.415.370.30 5.6 Eoe | .o 20 4o 3o eh 1.3
Date | Ohira I} e | 505 4491110 61| 5.5 60 6.9 9.8 166 4426.53.000.4013.3 Sugar beer 0 150 7 48 0.79
Nishisekinai | 1 | a | 6.60 5.8 1275 16 1.3 72 6.0 8.3 154 1811.75.100.7715.} Potato 25 660 17 44 0.9
Nishisckinai | 1 | a | 5.80 4.80 1350 201.9 6 5.6 8.5 163 13’ B.04.000.6015.0) Potato 224 550 14 55 0.64
1 | a | 5.00 4.451.228 2924 76 7.0.9.2 lGll 13 8.1/2.800.77127.5 4
Nishisekinni | 2 | a | 5.95 5200 ‘825 51/ 6.2 8510.011.8 280 3112.13.000.8127.0 Sugar beet 67 620 72 49 1.00
3 | c | 645 5.20[ 1,200 44/ 3.7 79) 6.8 8.6 220 26/11.82.620.727.1 | | [
Abuta | Hanawa 1 | b | 620 5.03 890 353.9 11011.710.6 152 2516.43.250.4313.2' Potato 10 530 250 57 0.80
‘ aws 2 | b | 650 5.151,125 46 4.1 91 5.7 6.3 202 2311.43.500.6618.9 Sugar beet | 27 560 33 64 0.65
] ! . ] . T : |
Naruka 1 | b | 5.50 4.69 1.150; 71 6.2, 82; 7.5 9.1/ 184) 41'22.32.62“0.5621.4 Potato 29 460 350 58 3.03
Naruka L | b | 675 6.45 750 24 3.2 80 5.006.3 170 2917.14.720.51]10.8 Oat 10 170 12 41 1.04
Naruka L | b | 6200 475 1,025 34 3.3 106 8.3 7.8 178 3318.54.400.7617.3 Ont 125 310 21 M 0.46
Naruka 1 | b | 6.00 4.90 1,000 59 5.9 10812.811.9 191 3216.84.40'0.5913.4 Sugar beet 37 420 18 71| 0.72
T Potato 504 370’ 60, 67 0.94
oya | Kagawa 1 | b | 6.20 5.05 1,060 47| 4.4 94 8.2 8.7] 204 3718.15.00|0.49 9.8 Fot 39 300 & e 0.
Kagawa L | b | 57 4.60 775 40 5.2 925.027.8 169 2514.83.250.7422.8 Pole bean 57 270‘ 16 76 0.65
Kagawa 1 b 6.05 5.00] 1,350, 41] 3.0) 104126.0:25.0, 184! 11 6.04.75'0.8618.1! Sugar beet 37, 880 17 59I 1.45
. ! Potato 40, 370, 530, 90 1.16
Kagawa | b | S0 4751200 19 1.6 9013.915.0 175 2112.04.750.6012.6 Gy A I
Kamikubonai | 1 | asb | 5.55 4.80] 1,250 25 2.0 97 7.5( 7.7] 134 2417.9!5.00'1.0521.0 Potato 17| 600 30, 72| 0.92
. 1 |ab | 6.30 5.25 750 49| 6.5 70 8.311.9| 163 2213.51.000.4912.3
Bankei 2 |aib | 6.50 5.30] 975 464.7 70 3.9 5.6 228 3013.23.ﬂo.7019.4 Pole bean 15 490 9 74 0.94
Sobetsu | Bankei 1 |{ab| 6.30 5.0 975 42| 4.3 66]7.010.6 170 15 8.8 |0.48,12.0 Potato 27, 470 200 78 1.40
Kubonai 1 |asb | 5.70 4.95{ 1,100 30{ 2.7] 61/ 7.0111.5 175 35120.02.0000.5025.0] Potato 190 460 115 62 0.95
Kubonai 1 |asb | 6.10 4.80 1,100 32/ 2.9] 47| 7.014.9 120 2319.23.2510.6219.1 Sugar beet 1300 310 11| 51 0.83
Average 1071 42/ 4.0) 8110.012.2 168 2515.0:4.12!0.5915.5 Potato average| 59 502 172 64 1.26
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Table 3 Comparison of contents of elements in plant and Tarumae-volcanic ash soil with available elements of soils

S 1 & 0 pH Determination of elements in soil: ppm Plant elements: ppm
ampling S ]
Town location :cs ‘;? Mn Cu Zn Mo T
H.O | KCl T Algitlalylrlalyl T Aly Plant Mn| Fe [Cu|Zn (]
Nakaabira 1 a 7.00; 5.65 1,200 11 0.9" 50, 9.018.0, 118 2722.9 5.000.40, 8.0; Oat 63] 2143 5 38 trace
t
t
Nakaabira 1 a 6.100 5.35 1,475 7] 0.5 43| 4.5(10.5 108 31{28.7] 10.30,0.70 6.8 Red clover 20 244 13 62; 0.21
|
Oiwake Akeshunbe 1 a 6.50] 5.75) 1,150 30/ 2.6/ 65 7.812.0| 138 43!31.2] 4.000.48/12.0 Sugar beet 93 270 12! 54 0.10
- N Potato 17| 317, 17. 68 0.90
Akeshunbe 1 a 5.95| 5.45 975 13 1.3 6913.820.0; 129 18114.0, 4.400.32! 7.3 Oat s 146 10 51 1.54
Akeshunbe 1 a 5.95 5.25 975 17 1.7] 6015.525.8 130; 2821.5/ 4.400.76/17.3 Red clover 5 152 12| 64 1.40
N 1 b 6.60 5.90 975 30 3.1] 36| 2.0| 5.6 148/ 17]11.5! 5.000.48 9.6 ,
Shiomi 1 5 | o | 625 5.60| 600 254.2 39 1.9 4.9 140 20114.3 4.400.40 9.1] Sugar beet 1125 250 5 41 0.75
Mukawa
Shiomi 1 b 7.05 6.75 7000 50 7.1} 38 2.8 7.4/ 174! 20{11.5 4.00(0.40{10.0 Oat 53 104 3 59 0.57
1 a 5.90: 5.200 1,015 58 5.7} 43 1.8| 4.2 167] 27/16.2! 4.40,0.34 7.7
Kashiwabara| 2 | b | 6-55 5.60 1,425 101 0.7 46 2.4| 5.2 181 17/ 9.4 4.000.5413.5| Orchard grass | 37| 135 5 50 0.80
3 3 b 6.45 5.25 1,065, 7[ 0.7 48| 8.1[16.9 168 24i14.3| 12.50,0.46| 3.7; Timothy 200 110, 4| 34 0.43
Tomakomai 4 b 6.55/ 5.70[ 1,525/ 20 1.3 50| 7.815.6 148 24(16.2| 7.750.22| 2.8
Kashiwabara| 1 a 6.35 5.45( 1,325 13 1.0/ 44] 6.0/13.6 134[ 23(17.2] 2.870.30[10.5 Potato 7t 305 12 60 2.17
Average 1,088 25 2.7} 50, 7.0{13.0{ 138| 2621.0{ 4.93/0.46] 9.9| Potato average| 121 311 15 64| 1.54
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Table 4 Comparison of contents of elements in plant and soil (not alluvial and volcanic ash) with available elements of soils

. § pH Determination of elements in soil: ppm Plant elements: ppm
Town | pampling |goil type | & Mn Cu Zn Mo
T | H,O0 | KCl T lalglrlalg|Tlalgltlaly Plant Mn| Fe}| Cu|Zn| Mo
6.6 7\ 50/ 1.6 3.2] 167 (s)alt b 3:; %gg 18' %;1 (1)'%
oo 2o 11| 6.65 5.70 1,012 48 4. .2 1911.414.750.38! 8.0 Sugar beet 1 .
Date | Kitakogane | Diluvial | 5 | 649 5.64] 1,260 115] 9.1| 38 1.3] 3.4] 183 5027.34.000.16 4.0| Red clover 17 33 M 40 225
Potato 38| 550, 12| 45 1.04
| i
I ‘ !
| . .
[ Yotei | 1| 6.25 5.40 1,125 31|2.8 43 5.512.8 160 1811.36.750.60| 8.9
Ueno | loam 2 | 6.05 5.60 1,125 81/ 7.2 31| 1.5 4.8 162 3018.55.000.20] 4.0 L °tat° 47 190, 420 37 1.75
Otaki | Kivohara |Yotei | 1| 6.80 6.25 1,150 47 4.1 51/ 1.6 3.1 158 2515.84.000.64]16.0| Orchard grass | 100 320 7 22 0.87
v joam 2 | 5.45 4.85 1.000 9 0.9 42 0.8 1.9 15§ 2013.01.370.2719.7] Oat 2 120 9 3 355
. ‘ R N I . ‘ - Potato 30 690 9 66 0.58
Fan- 1| 5.00 4.60 975 33 3.4 44 6.514.8 220 20 9.1/4.000.54/13.5 9
i Hongo . : . \ : Red clover 400 650, 15 48] 1.45
| Detritus 2 | 5.90 5.05 670 10 1.0 54 3.7 6.9 130 11] 8.52.120.5325.0 Orehard grass | 470, 230 13 28 1.10
1 1 o } \ i I
Takaoka | [LO¥ | 1| s5.500 4.70 825 62 7.5 60 3.5 5.8 183 3318.03.500.35/10.0] Sugar beet 671 660 7| 45 1.45
Toyoura | Kamiizumi | 1% | 1 | 6.65 4.70 825/ 130115.8) 72| 3.9( 5.4| 203] 3416.75.370.40( 7.4| Gorat 2z 68 15 0.8
Miwa Joya |1 | 5.00 4.40 1,050 12311.7| 49) 4.8 9.8 174 2313.24.750.76(16.0; Potato 10 490 72 73| 0.3
Average 905 68| 7.1 53 3.9 7.8 181 25[13.64.730.5211.4| Potato average| 30| 442 116 535 0.91
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Table 5 Comparison on the contents of microelements (total and soluble) in surface soil on various soils
‘Total content Soluble content

.2 s ° Range (ppm) o e E. NI Range (ppm) oa s 0

: . S in 8| W g g SR L I 0= E g 8= g
Kinds of soils | £ |82| FE SEE| 58| sE| 2 SEE | 5. 8
§oE g& & E sl E9E o & E g g58|E%E

i |§ E g:e‘ % y-] 5585 B 23 g E 8§38 |5°8

& S | § |°° |3 § g | § |2° |S ¢
Mn| 14} 1,029.2] 1,640 725 207.5 20.1 105.5 228] 26 63.2 59.9
Alluvial soils | S4] 1] _67.1 o4 38 158 230 6.8 1.5 3.3 23 367
Zn| 14 158.5 - 228 100 40.5 25.5 22.8 38 14 6.2 25.5
Mo| 14 4.09 5.10 2.50 0.67| 16.3 0.701 1.02] 0.40 0.22 31.3
Mn| 20} 1,071.3] 1,350 750, 181.1 16.9, 41.6| 90 16 19.0, 45.1
Volcanic ash Cu| 20 81.4 110 47 17.7 21.7 10.0; 26.0 5.0 5.8 58.0
soil (Usu) Zn| 20] 167.6 205 120 21.8 13.0] 25.0, 44 11 9.5 38.0
Mo| 20 4.12 6.74 2.00 1.13 27.4 0.59| 1.05 0.30 0.18 30.5
Mn{ 9 1,078.8 1,475 700 228.1 20.9 25.4 58 7 18.1 71.2
Volcanic ash Cu 9 49.8 69 36 12.0, 24.0 7.0 15.5] 1.8 5.0 71.2
soil {Tarumae) | Zn 9 138.4 174 108} 21.4 15.4 26.0 43 17 11.2] 43.0
Mo| 9 4.93 10.30 2.87 2.11 42.7] 0.46] 0.76 0.30 0.16 34.7
Other soils Mn| 7 994.6] 1,150, 825, 130.0 13.0 67.7) 130, 31 41.5 61.2
(not alluvial Cu 7 52.7 72 43 10.1 19.2 3.9 6.5 1.6 1.9 47.6
and volcanic Zn 71 180.7 220 160, 23.1 12.7] 24.6 34 18 6.9, 28.0
ash soils) Mo| 7 4.73 6.75 3.50 1.09 26.7| 0.52 0.76 0.35] 0.15 28.8

Tk UK LB Tppm b s To0init L, ERtE
v — 248 E0H 24D 103 9ppmTH o
o WK Cu SROERFHEITEZLHE L Mn
MR, & CRIBIFRAOUR L0 R S w5
"J'l"Co

In 3£&EH, WSS L b LMREN X
<, EREIAOBRETUERTEROEMNNEN 5
ool

Mo 12 Zn L RBIZEREHFO/NPEIVGBEETH
ol COEEFRIXMEL, HERFRAILKIHE
b 4. 1ppm BET, ZhILPEHD P w — A H L5
OB 4.7ppm REE LTLLEVWETS
5o L LAHEME Mo iz bl , HERFAIL

K-35 op S 15{{i 0.6~0.7 ppm TH »C, HiH
KILB - 82 PLR - i > 0.5 ppm BRIE X hifiie
L, TERoHWRINTHD b o,
6. FEEREOIWPOESERETRESH, &
JUTBESREFHESROBMMEE
XrrRlefbesy, Ththoliilsk
BaRd T fERE%L Table 6 R LA,
COHE, LEo2ER LTEEES RO
MR KUK L0 Mn (—0.648%), Cu (0.845*%)
OEFRENICHCENND Y, BT Bl
NEDLIIH, FOEIOLEITIVTIZNS
MNIFEA DRIt o oo E KBRS LI
EOMNMROFRREMIE Shieh sl

Table 6 Relation of between total and soluble, between soluble and plant contents of microclements

Correlation coefficient
Between total and soluble content Between soluble and plant content
Kinds of soils Number Number
of Mn Cu Zn Mo o Mn Cu Zn Mo
samples samples
Alluvial soils 14 0.437 0.433k —0.101] -0.180 7 0.063] 0.064] 0.167] 0.657
Volcanic | Usu 20 [~0.195| 0.054 0.228 —0.0700 11 | —0.315) 0.838*| 0.001| ~0.220
ash soils | Tarumae 9 [—0.648% 0.845"% —0.276] 0.594 — - - — —
Other soils {not alluvial - _ _ _
& voleanic soils) 7 0.436 0.289] 0.289] 0,193 5 0.765 0.317} 0.006) —0.228

# Significant at 5 per cent level. ** Significant at 1 per cent level.
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Fifd (o) &t & Lo WEE S RoE
RAEBRXNK Lo Cu izds\To L5 M
0.838%) Wb bhice MWD Mo T D
FIWIEDEMRR Lichs, el Bl
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fetpo Mn RZBEZAFYIC L 5T, Tk
Er0BEEEDOFFHREZ X » T—FTixcw
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ppm LATFD L4375 61, IR KILK LK
ERRZRBETECRB LD Do & BIRBMRA
ZiiE 20ppm PITFicin s BT &3hTw
35, BRKUK o 854, RHuk s o ik
WASo STl Mn Sty , 48Rk IR 1 4%
D4 {x S0ppm {HIETH D, 20ppm LITFoilk
JBeH 501 2bdTERT, FOEROHEILIR
OEBRZIERTRL B HRTHE Mn 5634
B2 E D CRBiIRAURESABLRZ L
RLTVRIBIEHZ BB,

fEdpfs (85 OB Mn SRS HE®ER KL
REBHHO S DAL I T 9ppm B Y,
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ppm TH v, R AIR L5602 12ppm Td »
T2o ZHITEFITHE Mn L G 80T R K LR -
BOEHERBEO S it 2 R Lico

st Mn S5 & s L X 5Bk
2o, FOBEXZR L LB TYCHHN, b
BAA LB RN TR L T 4T L BS%o
SEISfE 130~160 ppm'? B o opl, & iz el
FTHEWFRALI ARV EVERTH o7

2. #ipo#Hosh

BTkl 5 Fe o FUXER Ligd otens,

s 2

5% o Fe &fo Pt ihsid € 530 ppm,
B RKIK L o 83443 502 ppm, 5% KLl
IR 3613 311 ppm, #pfidds Lot KILK LS 4
TR M42ppm T H 5 foo BHWIZ IS Fe 4
T (M 190~780 ppm DMc 25 » T, F—-t-
WCORELE LD TPV,

THhEMEL, HEFRAIUKS, Rkl
IRA: 38 3 % 5 Bl 2 HEH B LSkt cdh
01X L, @IRKUKANCII TR Y D—F
LGS RO H » 1o
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Cu DLERTHHRKILK LMAEDL L,
AP P QIR TS £ N i AR PN T N
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KK 36ppm TH B, —D LMoL Cu i
RMENROGRER EbHTIRL, coBHED
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EERTWBY, Thilk~, MbHesh s
Ricdods X U BER K ILIR A M1 I O WS & i IR
THIELRIED, & RAHNAKILK L% 0.1
N HCl frif & #5< , SE3Y 10 ppm o & ficvs
30 MIEMH OTEM: Cu S0 ifiHiz 1.6
~26.0ppm iZH b, & Cu Gzl LT LB
ICEBTRNALZE G,

— D FhEoCugfizvTFhd 100ppm L
TTHa0HL, HHRRKILUK bW BHE
DHEVGERER Lico %D k% 60~530 ppm D
KB s X T°, T35 280 ppm D W& TH »
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[G= v & A %I LB o 15 3% ¢ 300 ppm
IEWV AR S RANY, EhofElge—io
TR E A YBR sV 228 Cu 5
DG TR SME BRI C, EF IRV
FThi FTHotce Fhik Cu BRI X 5 M
BELbhT, FhcomaiolBEHicowntd
B 5 Clevo 0.1 N HCl T Cu 44 & ity
{k (0% Cu &5t & OMBNRAT B % K LUK - 158
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DO REDOFIHERRTH o7 L
MoT, CORBITEAMY, Y3 o 6l i
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W oG Rk B it S oMy
I8 TH o ThED Bi\vo F LM bi
ELTHHRTVDFEFRKNIK A0 = o it

I IEEHBE AT AR LTV 5,
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RT3 LEBETHHEEL LR S,
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WOV HERRIE R D,

AL, —fafiiucltg L, RS Ro
ERNAEL, f512 Cu & Mn TERERIZ T
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1. 4& Mn o&ikir7255:% 1,640 ppm O
iz dh »7co WIS Mn (0.2% Hydroquinone %%
AZ LN ammonium acetate{#i) (X7 & B 228 ppm
¥CH D, ok Mn ONIGHIT RT3
i<, HR K LR L3 o0 BT Mn IR EE T H
oo 2EEHT S WHEME Mn ©f&130.55
B2L.OYDIEIRCH o %o ¥ 2-1EiE (BHY ©
Mn G716 223 ppm DOREEICR L AR,
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<5 1B SRKUBR L3 b iS4 5 Aco
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5. ZAUWHROEGROTERERILEIE i
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Summary

In this report, each type of soil and plants
were analyzed for their contents of microele~
ments in the Iburi area of Hokkaido: alluvial
soil, Usu-voleanic ash soil, Tarumae-volcanic
ash soil, other soils (except that of alluvial and
volcanic ash). ‘The results were as {ollows.



BSOS T 5 TR 97

1. Total manganese ranged between 725 to
1,640 ppm. Soluble manganese in 1 N ammo-
nium acetate with 0,29% hydroquinone ranged
from 7 to 228 ppm, while alluvial soil was the
highest, and the lowest was Tarumae-volcanic
ash soil. The soluble manganese to the total
concentration fluctuated between 0.5 to 21.9
per cent. The potato plant’s manganese content
ranged from 7 to 223 ppm.

2. The range of total content of copper was
31 to 110 ppm. The Usu—volcanic ash soil was
found to contain the highest value, and the
Tarumae-voleanic ash soil was the lowest.
Soluble (0.1 N HCI) copper ranged from 0.8 to
26.0 ppm. The highest soluble copper content
in surface soil was found in the Usu-volcanic
ash soil, and alluvial soil had the second highest
content. The range of the potato plant’s copper
content was 5 to 530 ppm, and the value was
exceptionally high (60 ppm<) on the Usu-
volcanic ash soil-series b.

3. Total zinc ranged between 100 to 280 ppm,
and soluble zinc (0.1 N HCI) ranged from 11 to
50 ppm. The zinc content in the potato plant
ranged between 36 to 90 ppm. While the kind
of zinc content different soil types was compara—

tively low.

4. Total molybdenum content ranged from
1.37 to 12,50 ppm, and soluble molybdenum
(GRIGG’s method) ranged from 0.16 (o 1.02ppm.
The potato plant’s molybdenum content ranged
between 0.36 to 2,74 ppm.  The difference of
molybdenum content in alluvial and Usu-
voleanic ash soil was small, while solubility
was higher than Tarumae-voleanic ash soil.

5. The coefficients of variation of all ele-
ments were comparatively low, but copper and
manganese which are soluble than molylxdenum
and especially Tarumae-volcanic ash soil showed
the highest value.

6. As for the relation between total concen-
tration of elements and soluble one, the corre-
and manganese (—0.648%) in the Tarumac-
voleanic ash soil. As to other elements, showed
no distinct relationship.

7. Concerning the relationship between the
soluble concentration of elements in potato
plants, the correlation coefficient was observed
statistically significant only copper of Usu-
volcanic ash soil.
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