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A Study on Polder Soils in Japan
II. On the Classification of the Halogenetic Polder Soils
Shigeo YONEDA and Noboru KAWADA
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Table 1 Chemical composition of soils
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) ) Ak B R WO O R M F= 3
BRES . tEORS | K B | Hydrolytic |——oouble salt (763 | 102 HCI
Lab. No. Soils Depth in pH ! o 2EIED | & ES sol. CaO
om. (H. 0) |3 Y1 | poat solids c1 (%)
KAKREE R T 4 0 - 2 Younger halogenetic polder soils
1701—1 7 RA 0—10 7.35 1. 0.466 0.194 0.83
1701—2 10—=30 7.32 1.0 1.140 0.529 0.84
1701—3 30~ 7.54 0 1.701 0.900 0.93
1732—1 7 KB 020 7.36 1.4 1.993 0.922 1.00
17322 20~ 7.71 0 1.338 0.582 0.45
1702—1 h KC 0—10 ‘7.27 1.7 0.686 0.243 0.68
2704—1 7 ED 0—15 7.28 2.1 0.431 0.261 0.37
2704—2 15—35 7.39 1.2 1.397 0.%48 G.45
2704—3 35~ 8.17 0 1.525 0.932 0.48
1783—1 ig HA 0—12 6.36 3.3 1.639 0.787 0.42
1733—2 12--26 6.76 1.4 1.412 0.663 0.54
1706—1 | 7ig HB 015 6.46 2.4 1.517 0.700 0.69
1706—2 20~ 6.16 4.1 12,641 5.856 0.67
B RARBIER THHLE  Younger acid halogenetic polder soils
27181 b=+ HA 0;19 3.75 32.5 0,880 0.092 .24
27182 19—48 6.20 4.3 d,368 0.189 ) 23
2718—3 48~ 6.17 2.4 0.353 0.196 .25
oW B ME R F 4 s £ Slightly leached halogenetic polder soils
a701—1 | ¥ 223 0—15 6.56 10.7 0,094 0.035 0.45
2701—2 15—80 6.74 r3.8 0.178 0.057 0.49
2701—3 80~ 7.47 0] 0.336 0.141 0.55
27081 6 X 015 5.75 11.7 0.330 0.035 0.42
2708—2 15—35 6.78 2.6 0.160 0.028 0.50
2708—3 35—b8 6.91 1.7 0.192 0.109 0.41
2708—4 58~ 8.07 Y 1.348 0.572 0.49
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B EE R T I 3 £ E  Moderately leached halogenetic polder soils

1720—1 = A 013 6.07 8.8 0.077 0.014 0.55
1720—2 1326 7.07 1.4 0.0567 0.009 0.46
1720—3 2682 7.37 1.7 0.055 0.020 . 0.46
1720—4 82~ 7.15 1.4 0.044 0.008 0.42
17191 = % B 0—10 6.45 8.0 0.034 0.005 0.35
1719—2 10—=20 6.74 7 0.114 0.006 0.28
1719—=3 2050 6.99 4.7 0,041 0.009 0.32
BMEBEE R T IHEG L E Strongly leached halogenetic polder soils
591 | = 5 0— 8§ 4,97 18.4 0.052 0.028 0.51
27523 30—40 5.34 15.2 0.178 0.060 0.33
2v52—3 . 60~ 6.57 1.9 0.136 0.042 0.35
2726—1 | & HB 0—11 4.49 19.% 0.104 0.018 0.44
2726—2 . 11—18 4.82 18.6 0.170 0.014 0.37
2726—3 18—36 5.65H 6.1 0,130 0.021 0.30
2759—1 H BA 0—9 5.01 17.6 0.118 0.014 0.35
275932 12—68 7.20 1.4 0.130 0.056 0.30
2759—3 ) 68~ 6.64 7.3 0.234 0.053 0.38
2760—1 oy BB 0—186 5.28 17.2 0.040 0.014 0.46
2760—2 16—74 6.50 4.2 0.082 0.021 0.38
2760—3 T4~ 6.70 3.1 0.104 0.049 0.40
HAEMBRRER TH®LLE Regraded halogenetic polder soils, strougly leached.
27091 7 s 0— 8 4.37 14.3 0,488 0.230 0.42
27092 8§—16 5.50 6.9 0.442 0.161 0.54
2709 —4 45~ 5.87 1.2 0.900 0.329 0.51

Bl pH AN 3.75~8. 17Tn@EE Y R L, T/KEER Y & LT 0~32.5 nEREE R,

T LTEEo pH EMyKEREE & mFSIC IEIANCEDFEE « {20500 Bl 5,
R MR R OVAR

TEEEELC 0% HCl FEEREROSEETHIE 1ECRB I TH 3.

T2 S & LT 0.03¢4~12.641%nEEc » b, R Cl & LTE 0.005~5.856
BOEBRICH B, PEOFIT e RESOBICE WCHEREER SR E LTE/ X D K3
z EPHB. HEREEOE 2F (L706—2) o5 EREREICS (, BRETEY AL TWwE,

TR EBNECHE T3 CTRCROTEEECHRTBEEERIFCBITEERUERE
RECkEYE DR VERED D, —EDHERERE RN,

1026 HCl IR RIE0.22~1.00% n@BE Y 2L, M isb £ kv,

ERRERUEREEE

BEE, BEMEEERCEREENEL RGIE2ECBI THS.

o B R 19 100g % D > mg HEiTT22.72~27.50, HEEE-LoFiE14.62~16.91,
0312 10.23~15.02, AVEELDFE 9.46~13.00, AY-nEE3.54~7.63nHRICH b, &
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Table 2 Exchangeable bases, relative proportion

+3 100g ¥y o mg. HE = o - z o

RRES TR Cm'w S per 1 O?g iOiD - Eqﬁév%e:; fer VZef‘g 6’f t;e fase 5 £

LT R R . - .

Lab. No, | Base Exchangeable cation exchange capacity R

g;g?ﬁ%e Ca l Mg ’ Na ; K H Ca ’ Mg ‘ Na K B v
KA E R T+ B Younger halogenetic polder soils
1701—1 24.25 8.08 | 11.25 ] 3.87 | 0.28 | 0.77 | 33.32 | 46.39 | 15.96 1.15 ] 3.18 ) 96.82
1701—2 26.66 7.91111.91 | 3.90 | 2.68 | 0.26 | 29.67 | 44,67 | 14.63 | 10.05 | 0.98 | 99.02
17013 27.50 7.27 1 11.41 1 7.21 | 1.55 | 0.06 | 26.44 | 41.49 | 26.22 | 5.64 | 0.21 | 99.79
1732—1 24.85 8.86 7.64 | 6.13 | 1.37 | 0.85 | 85.65 | 30.%4 | 24.67 5,01 3.43 | 96.567
1782—2 27.18 7.69 {10.45 | 6.16 | 2.84 | 0,04 | 28.29 | 88.45 | 22.66 | 10.45 | 0.15 | 99.85
1702—1 23.56 6.07 8.67 1 5.36 | 2.52 | 0.95 | 25.76 | 36,80 | 22.71 | 10.70 4,03 | 95.97
2704—1 23.41 4.46 9.03 | 6.99 | 2.66 | 0.27 | 19,0561 38.57 | 29.86 | 11.36 1.16 | 98.84
2704—2 27.00 8.88 | 6.40 1 v.97 | 3.4510.30 | 32.89 | 23,70 | 29.52 | 12.78 1.11 | 98.89
2904—3 26.10 8.68 7.55 ] 8.29 | 1.52 | 0.06 | 33.26 | 28.93 | 31.76 5.82 | 0.23 ] 99.77
1733—1 |  15.02 3.97 4.01 | 4.65 | 1.39 | 1.00 | 26.43 | 26.70 | 30.96 9.95 | 6.66 | 93.34
1783—2 13.00 3.16 5.01 | 3.77 | 0.76 1 0.30 | 24,31 | 38.54 | 29.00 5.85 | 2.30 1 97.%70
1706—1 14.88 4,22y 7.12| 1.36 1 1.15 | 1.04 | 28.36 | 47.85 | 9.07 | 7.73 | 6.99 | 93.01
17062 16.25 9.92 1.96 | 1.06 | 1.00 | 2.51 | 61.05 | 10.83 | 6.52 | 6.15 | 15.45 | 84.55
EER KRB R F M - 3 Younger acid halogsnetic polder soils

2718—1 15.05 1.77 1.13 0.09 12.08 | 11.76 7.51 0.60 80.13 | 19.87
2718—2 9.93 3.08 3.95| 0.62 | 0.54 | 1.76 | 30.82 | 39.78 6.24 | 5.44 | 17.72 | 82.28
2718—3 5.14 2.17 1.49 | 0.64 | 0.44 1 0.40 | 42.22 | 28.99 | 12.45 | 8.56 7.78 | 92,22

HEBRERTHEL LB Slightly leached halogenetic polder soils

2701—1 24.97 6.94 | 7.01

1.63 | 2.02 ) 7.37 | 27.79 | 28.07 | 6.53 | 8.09 | 29.52 | 70.48

2701—2 25,78 110,16 | 9.52 | 1.66 | 1.01 | 3.43 | 39.41 | 86.93 | 6.44 | 3.92 | 13.30 | 86.70
27013 25.48 | 11.30 | 7.26 | 3.84 | 3.00 | 0.08 | 44.35 | 28.49 | 15,07 | 11.77 | 0.32 | 99.68
2708—1 23.56 7.44 | 4.43] 1.98 | 1.30 | 8.40 | 81.59 | 18.81 | S8.41| 5.52 | 35.67 | 64.83
2708 —2 22.28 [ 10.668 | 6.64 | 2.99 | 1.03 | 0,96 | 47.85 1 29.80 | 13.42 | 4.62 | 4.31 | 95.69

- 27083 23.14 7.44110.82 | 3.50 | 1.07 | 0.81 | 32.15 | 44.60 | 15.13 | 4.62 | 3.50 | 96.50
2708—4 22,72 8.43 | 6.44 | 6.07 | 1.70 | 0.08 | 37.10 | 28.35 | 26.72 | 7.48 | 0.35 | 99.65

#  Moderately leached halogetic polder soils
3

%’%ﬁﬂ%tﬁﬁ?%iﬂi
0 85.90
0

1720—1 11.27 7.11| 1.60 .7 0.24 | 1.59 | 63.09 | 14.20 | 6.48 | 2.13 | 14.10

1720—2 6.31 4,65 0.76 | 0.40 | 0.32 | 0.18 | 73.69 | 12.04 | 6.34 | 5-07 | 2.86 | 97.14
17203 6.62 | 4.41 | 1.02 0.44 | 0.36 | 0.39 | 66.61 | 15.41 | 6.65 | 5.44 | 5.89 | 94.11
1720—4 5.88 3.14 | 1.08 | 0.73 | 0.49 | 0.44 | 53.40 | 18.37 | 12.41 | 8.33 | 7.49 | 92.51
1719—1 v.63 3.97 (1 1.30 | 0.14 | 0.09 | 2.18 | 52.03 | 17.04 | 1.83 | 1.18{ 27.921{ 72.08
17192 5.87 3.97 | 0.72 0.14 1.04 | 67.63 | 12.27 2.38 17.72 | 82.28
1719—3 7.59 4.84 | 1.621 0.08 [ 0.06|0.99 | 63.77 1 21.834 | 1.05| 0.79 | 13.05 | 86.95
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RO B E R T -;E iL + & Strongly leached halogenetic polder soils
2752—1 16.34 7.19 0.9 | 0.43 | 0.40 .53 | 44.00 4.83 2.63 2.45 | 46.09 | 53.91
27H2—-2 15.57 5.45 3.16 | 0,88 | 0.21 | 6.07 | 34.56 | 20.04 5.08 ]‘.33 38.49 | 61.51
ATH2—3 14.62 4.46 §.15 | 0.98 | 0.21 | 0.82 | 30.51 | 55.75 6.70 1.44 5.60 | 94,40
2726 —1 9.46 2.54 0.67 0.19 6,06 | 26.85 7.08 2,00 64,07 | 3H.93
2726-—2 6.88 | 2.42 0.64 0.10 3.72 | 36.17 9.31 1.45 D4.07 | 45.93
2726—3 3.54 1.92 Tr Tr Tr 1.62 | 54,24 Tr Tr Tr | 45.%6 | 54.24
27591 10.89 5.33 1.14 | 0.23 | 0,16 | 4.03 | 48.94 | 10.47 2.11 1.47 | 87.01 | 62.99
2759—2 10.23 3.41 4.59 | 1.18 1 0.20 | 0.85 | 33.33 | 44.87 | 11.53 1.96 8.81 | 91.69
2759 —3 14.34 4,09 | 4.38 1 2.54 | 0.92 ] 2.41 | 28.52 | 30.54 | 17.71 6.42 | 16.81 | 83.19
2760—1 15.17 8.18 1.07 | 0.26 | 0.11 | 5.55 | 53.92 7.05 1.71 0.73 1 36.59 | 63.41
602 14.72 - 8.06 3.06° 1.04 | 0.30 | 2.26 | 54.76 | 20,79 7.07 2.04 | 15.34 | 84.66
27603 16.91 4.46 g.42 1 2,834 1 0.29 | 1.40{ 26,37 | 49.79 | 13.84 1.71 8.29 | 91.71

BFABARERTHGLLE Regraded halogeuetic polder soils, strongly leached
27091 12,33 4.71 2.28 | 0.41 | 0.25 | 4.68 | 38.20 | 18.49 3.83 .03 ] 37.95 | 62.05
27092 13.38 7.94 1.07 | 1.04 | 0.37 | 2,96 | £9.534 3.00 7.7 2.77 | 22,12 | 77.88
2709—4 11.32 8.50 1.138 l 0.74 | 0.17 | 0.78 | 75.09 9.98 6.54 1.50 |" 6,89 | 93.11
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Table 3 Water table and the composition of ground water
e i Y Safuble salt ()

MRS & % table SL i % BTN g @

Lab. No.| Soils Cem) | solids Cl NaCl [ SOs
%04 | 7 ED 50 1.787 | 0.864 | 1.424 | 0.113
2718 | B WA i 1.205 | 0.585 | 0.965 —
201 | B W 70 0.328 | 0.126 | 0.208 | 0.038
2708 | @ ® 1 & 1.006 | 0.487 | 0.803 | 0.083
1720 | = A 78 0.078 | 0.017 | 0.098 | 0.009
1719 | = B 52 — 0.025 | 0.041 -
MWon = 60 0.446 { 0.201 | 0.332 | 0.042
?W; | E EB 45 0.056 | 0.010. | 0.017..| 0.026
M6O | B 60 — 0.084 | 0.139 _
09 | B | 66 2.078 | 1.024 | 1.689 | 0.089
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PH 33 5% RL, McEERMAEToESMOELT pH M 2.7 0B XD 2. HAH
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BREEOE SHoMRC s 58T, 5, BEEBRUER A, BoABIZCET 3

FHoESEF C ELT0.042LF, BEOoOTELIRME « 2B WMEEZRLT WS, EFLDOR
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J5@ pH i 4.5~5.0 D@ %, X TFTELOERM @I S2° pH M7 T &3, HEMME
DETETRRCERY, T TMKEERHE <38k +5, W« b0cm E o Bhzd ER
M Na+K o¥ME -2y MII2%DTER D, BHEEEOWAER AN EE LERELRE
T, M KIS « BRI L L w3,

WATHEFEHEFCEREPENREE LB B  nndS, ZoRc FEFCHERE{EL
TwB b0 dHED . Pb BHEREEEER N ERERICEL, SHEBERROEAB
SR E 0Pl TS B, \ ’

B X B i =

B SRR oFECHIICHBIN T, BEoE, WklidEEEfoFE I Lo
THROBALED, BOT A7 VEROEBRELFHRT 35602 (v, BIBEREOFIE,
BRI, EEATEOR CARRE RO AN ET 2 —FEEEORTERE
WIRBLHCE T 5 LB, 2 EARLEILAT 3.

FARELE T Eickodn { SENCHRT S 5.

(6) B4AeMERE R TRl L8

(7)) FBBRERE TP 158

(8) F4mERmER TR 8

KBEFEZICE L, SEEoEEE R Cl 21 70.230~0.329% 0HHE I o THEH K D £
DRI pH Al 4.37~5.87, EHFEMEL 62.05~93. 11 oBFLRL, RERIIOEBEERL
Twb., WEBRFHOM T /ROEERE S Cl 2L T1 % ECEL TS, .

FEO SEEE IO T TR R A L BRG] T 2 5 A, MBCRTARB M Bk
WHEROHEEEMEYERTETH IR T LV ERETE 220 FEB oM EoT
THEARET 5 EACEE 0B ROET IC oS FERETHCIET RV REBETS S, LT
#1FEDERE X Wty CGEFREREOI/NIIKEESCER L oTH T2 ¢ 25T F,
HEHIEIEOTRE b LEO KIS R UTIKBESE R IoTHENcEMT2E I T 3. WO
THBOLEENHE LT 2B RO EES, PHMACSIKBRES A FERT 5 2T
IoTHERHFRIT 2 Lo HEETH D, EFSVEHROTEEIE LT, BEREO HkY
BHLTWS, '

WO SEERLER T 5EEROES T EE TS LEY D 5.

(1) FHEFHCRTEEEETEMO BRI X DEETED 55 KOME Y38 2 LH 50
R TEHEBEOCEEENDA TESHAECLFTL 3—FHL HWEHEIG £ v,

(2) B0 RIS EmRERCED CBEEAEROMETI LMK b /b b ik (kdnoig
T B BB Y 20, T oRARREE LT HE T 30 T2 RSSRE L I3 6 F L b—5
BT D A T,

ZEEy D B0 A REER R ICTEN 2ENE L 28 A5 5 35 SIER TR oo 5
E, FOEROEICA T e H )V ERBEESTE N, FoBERET B LIRS
BAEFITEN 2R S, BeTHRFHCRTE, ZoMc—FKERBEcEs oELE0E
TeAlL EETC R OB EIRIE, BT BHEOKBROBRILER»Z EFTLTERT 5. ftoTLED
Sof, LBBIEREARE, L8 04 FORMBLROLERSOBE, B, %Lz ok
531 DDA E LROBER ORATR L L TR SN s RE oM 5 s £ 2
FTELDEEZ BILE,
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FRENEROBRB S ERMOEER, KN, BREEEROERETECBLEEHEE
U T TSI ORI 10 TS DR D E Wk, KEDE EEICIHEE L e—o okl y
EHH., MSEOEBEAE L TE v’ Swemovy RURINEKORICHERL 72, ERTHEL
R REEE, BWIREEROEAES SEeANL, oz kRicR+ind 8B LBERICEI L
7e.

SRIGREH L

(1) RPABER TR

Cl: Z2&h20.12 F, pH: 2E076.5~7.5.

PEHARFNEE 39524 D) E, EHME Na+K oM — v v FEl2% 0k, BEE Mg ofF R
WEDILIKTSS. ‘ :
(2) BMERARTIE R TIR L

Cl: 2@r0.12 E, pH: 5LITOEMEEMES.

IERERREIE DL U, TR DEERR T

P op e

(3) BETRE T 5

Cl:%+0 1~0.04 %, pH: %+ 6~7, FRETLE, Bl Na+K o4 x> +@
12260k, HIEEMETHEBEH «ETF3 20 FTRELER, TREORZEREZS .

(4) BERIERTIRH

Cl:3+0 04%LLF, pH:FEL5~6, TRELT7HE. #LoBHE Na+K oHE t—- vy
FEI22 DT, TRR0FREIZZDE, FELOBEEEHBEEA LR VETT 3, TELOSEET
= AN

(5) BEIRER TR

Cl: 2Br0.04% 0 F, pH : $544.5~5 FELT7LTF.

SERAREEE 5 L b, BRI IS EE oy 5.

CNN EY

FEOESERE S , RERECE T 2RE, BRI RO SRR o B
By BB

(6) BEAFEWER T2

Cl: &B00.1200 F, PH:#E+6~7, TELTLE,

(7) BEBRRER TR '

Cl: z@fr0.120 k, pH:%E+5~6, FEHTHE

(8) FBARBIE ST L

Cl: Z2Ffr0.1%p k., pH:3E+4.5~5, FEL7DF.

AR I BT L B R ok THRA R OGRS o—HTd 5.
MRUEBCHELET2ARHETD 5.

5l A x B

(1) Tuore, J., and Hsroxe, Y. (1936) : Soil Buﬂetin (China), 15: 5—20,
C2) Pl (1949) : AHFEER W
(3) kW e JIIE (1953) : FH URFEFFFGHE No. 2: 17,
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Résumé

Halogentic polder soils show considerable variation in the salt content, reaction, exchangeable
base and V value (according to Hissink) of their horizons of the profile. We recognize that the
variations in the characteristics of these soils, noted in the field or discovered in the laboratory,
have their explanation in difference in thz length of time which has elapsed since these soils being

_ diked and freed from sea water; in the leaching process operating in their formation. Following is

a list and its explanation of the groups of halogenetic polder soils in Japan.

1 Non-leached soils 4

(1) Younger halogenetic polder soils.
Soluble chloride content of the soils is 0.1 per cent or more (as Cl). The reaction of the scils
lies within the range pH 6.5 to 7.5. The mono-valent cations (Na and K) together constitute
over 12 per cent of the exchangeable cations. Exchangeable magnesium is present in relatively
large amounts and sometimes Mg ion constitutes the most dominant ions of the adsorbed cations.

(2) Younger acid halogenetic polder soils.
Soluble chloride content of the soils is 0.1 per cent or more. The reaction of the surface soils is
below pH 5. The V values are very low. Paddy soils of this group are characterized by its dark
color, due to the presence of ferrosulfide.

2 Leached soils

(38) Slightly leached halogenetic polder soils.
Soluble choride content of the surface soils is moderate, ranging from 0.04 to 0.1 per cent but
that of subsoils is 0.1 per cent or more. The pH values, with the surface soils, are 6—7, with
the subsoils 7 or more. The exchangeable mono-valent cations (Na and K) together constitute
over 12 per cent of the exchangeable cations.

(4) Moderately leached halogenetic polder soils.
Soluble chloride content of the soils is below 0.04 per cent. The pH values, with the surface
soils, are 5—6, with the subsoils 7 or more.
The milliequivalent percentage of the exchangeable mono-valent cations, with the surface soils,
is below 12 per cent, with the subsoils, over 12 per cent.

(5) Strongly leached halogenetic polder soils. !
Soluble chloride content of the soils is below (.04 per cent. The pH values, with tha surface
soils, are 4.5—5, with the subsoils, below 7. The V values are markedly low. The relative
proportion of the exchangeable bases seems to be nearly the same as that of the normal acid
soils.

3 Regraded soils

(6) Regraded halogenetic polder soils, slightly leached.

Soluble chlorids content of the soils is 0.1 per cent or more. The pH values, with the surface

soils, are 6—7, with the subsoils, 7 or more.

(7)) Regraded halogenetic polder soils, moderately leached..

Soluble chloride content of the soils is 0.1 per cent or more. The pH values, with the surface

soils, are 5—6, with the subsoils 7 or more. '

(8) Regraded halogenetic polder soils, strongly leached. )

Soluble chloride content of the soils is 0.1 per cent or more. The pH values, with the swface

soils, are 4.5—5, with the subsoils, below 7.



