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Studies on the volcanic Soils in Takakuma University Forest

1. Soils of experimental Field of Cryptomeria in 13th
Compartment

Akio SHINAGAWA, Sango SHuTO, Seiki Kuroki
and Hiroo OTSUKA
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AEBEOMEOM1EE :5.3%, HHEHEE:12.8% Thsd, NTHEINIEL, HI3IBHoD
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EREERDO X L BT 7
g1x f# B 4
. . . 5 + (&)
Rol | tumm | wemoms | BB | B |-

) 5 * =2 +
1—1 | By zm2 SSW A 1 0~45 10YR 3/4 10YR 5/2
-2 | 2 W oa c/ T | 45~60 10YR 2/2 10YR 5/2
—3 a0° | A”) M| 60~75 7.5YR 3/4 7.5YR 5/4
—4 | L# zp2 B N 75~ 2.5Y 4/6 10YR 5/6
2—1 | By zm2 SSW A 1 0~20 2.5Y 3/4 25Y 62
o 2 c T | 20~45 2.5Y 42 2.5Y 172
—3 550 A ) Q| 45~80 7.5YR 3/4 10YR 4/2
—4 | L zp2 B’ )i V| 80~ 7.5YR 4/4 10YR 5/4
31 , SSW A 1 0~20 10YR5/4 | 7.5YR7/4
— | Er#l 203 45° B/ I| 20~ 10 YR 6/4 7.5YR 7/4
4—1 . A I 0~25 10 YR 3/2 2.5YR 4/2
—2 | BoE D2 SSW c I, 25~40 7.5YR 4/2 2.5YRS5/2
3 | ® w2 A M| 40~60 10YR 3/2 10YR 5/2
I 35° B ) 0| 60~80 10YR 374 10YR 5/4
—5 m B//¥ v | 80~ 10YR 3/4 10YR 7/4

DHARDFHR LI BEEY iy, No. 1, 2 XX4 o #hFT 1 m DINCERBE R+ 5 b7
O NI IIER I N Ty £ T, B BICOXDERELFEET &, HiEts
ikt Bo A L) 20 2. (BT L2707 520N B 1 BOLBARZEORMILE
FRLC, R E (ImAEHE) 2o 2. CkLiiHwE 8 L2 $5 18 aEe 5587\, Bp
B HBOEBIT AN S 2 Im BIHHE L ST 2 ONRZYTEH 3 LS HoBETICR I b,

No. 3 IfREINBXIKTIL, BALER, LEEERIERLZ OB 5 AFmD ABA Y%
SHhRCHIFIERT, > 7=, kLK KIUBEEERC IR D X D ER L LENERELCE LB
HEih, BLBHIY IALVERLLCIETHS, COWBEMN A, BBy LL 208 %,
L2sL, BETE, B2EEFIELEREL TV BEOMEEHES>TNS,

No.3 o483, No. 1, 2 Jror4 1%, REb, HERERER, WEEEREL e 5 DG, No.
1, 2 KX 4 L3O BRI ETRETH B, No. 3 OlfEC LT, kst
ICIRIERECE ST 2 08O X 5 Th B, BRCTHETIUE,  S2fit ((Br #1438 %o 3.
TR, FE 3L T2 18)) OHEBICALTEHS I,

V tEoBEFHEE
1. TEoBEPFHHEE

1) EBR G ®EX

REFH 1 A Sty OHEIE, FREILE ZMAoM AKE A58 DIK AREAITEEE
100 Bz FWCHIE UTco FEAMEE, DIK—II BEKERIEREC X ) EAMEAEYBIEL, &
AR (K) 12 Q I/Aht {Q: yii& (ml), 1: FEOFEX (cm), A: FHEOKTEFR (cm?), h: kK
iz (em), t: Rfi] ()} OXnabEHL I, #07T, APETOFIAFRKL, BAROMH -3
CORRANDN TN B0 5 FEKIERTILv, MEoFAKEKEX Hilgard 3z kv HIEL
Too Tods, WEDHTTIX, 3—20D%% NaOH % fv pH: 10.5 T8I, 3—2 LUStoLR
R pH: 3.5 T8I e,
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2R REL REHH L8O YEE

{

2 by Hﬁ ﬁ ; = *E ﬁ ;ﬁi »
wOH SRIEE T gk E | LY
= s | b X —
No. H W E | AELE %) % % % % % X10-2
1—1 2.49 0.70 72.1 27.9 31.0 41.1 43.1 56.9 3.4
—2 2.10 0.56 73.5 26.5 25.6 41.9 34.6 65.4 36. 4
—3 2.43 0.63 74.0 26.0 33,8 40.2 45.7 54.3 4.0
—4 2.65 0.61 77.1 22.9 43.4 33.7 56.4 44.6 5.1
2—1 2.69 0.72 69.5 30.5 37.0 32.5 53.2 46.8 2.1
—2 2.10 0.57 73.2 26.8 26.2 47.0 34.6 65.4 | 66.7
—3 2.69 0.63 76.7 23.3 39.4 37.3 51.5 48.5 2.2
—4 2.97 0.57 82.3 17.7 58.5 23.8 65.6 34.6 0.14
3—1 2.68 0.79 70.7 29.3 32.5 38.2 46.0 64.0 3.81
—2 2.75 0.93 66. 1 33.9 38.3 27.8 59.4 40.6 0.22
4—1 2.28 0.74 67.5 32.5 36. 4 31.1 54.1 45.9 3.6
—2 2.40 0.68 71.4 28.6 27.6 43.8 39.4 60.6 66.7
—3 2.43 0.67 72.6 27.4 34.9 37.7 48.2 51.8 0.06
—4 2.44 0. 60 75. 4 24.6 40.0 35.4 53.1 46.9 0.28
—5 2.65 0.65 75.6 24.4 55.8 19.8 73.8 26.2 0.59

2) EBRERIUEZE

2RI REH LIBOYFEMEE, 3 RCHBMRE ZRTHRRL.

WEDODERELTHA1—1, 2—1, 3—1, 4—1 1S AFRELE: 0.75~0.8, £FLpExR:
68~70 % ThH 2., Tibb, RMAKREMBEYHTHLOTL, ¥I72ThOTh, REMOEEL
FELERNRCTERLENEL, KIELEOREAERL T35, SHAVTRL TBCKR 31
TR T 20, BHRIEFELEKRTZ0T, HELLTEIBRIRCKS, Thbb,
THEORIEZETL LI (REXFBIR AN T3) HBRIANRDLL D FBASNREL I
Ho RIEARZ (1=2, 22, 4=2) [ IAERLEREL, THERERCKTH S, BEREL, Lx
HHPRANETEH K, KERIICIEAIBEREZNDOTHAS 5,

KIER 7 DOFAFRBUL 36~66x102cm/sec TEL S AThL, 1—1, 2—1, 4—1 OKEHHY
IOEKRLICERE L KEBALIFIOEZBA-THS 13, 23, 43 2 LRIV HTHZ D
RVCERBEI I D R Th D, BHIMLEOBLE L 3B ABRCKESEEL T TEELD
h, ABRHIETE, BEIMLOERZ G EBEKREINTEHS, Thbb, BEadEn10%
PlETh2 1—4, 2—4, 32 BB 2L 8.4 % Th 22, A4 8 BEFRL T2 4—5
i, ZDOMOFERIL D BB KRBT B,

E3RCR 2L, REAZIIHE 2mm B EOER 45~90 % b2 Eh 3 DT MBROE LD
BLCaEIN5, No. 1, 2 RO 4 oBfEOERE L ROKEB AL OFERELTIE, BAEE 10~
34 % hEL, MLOMEERIIMBIEET, HiE L, B THNE, SRIETHEm 01
ZRT, No. 1, 2 Ror 4 DREEALFTOFTEL (1—4, 2—4, 4—5) X, KREBALFTOEBL
(=3, 23, 4-3) LD dMEEENEL, #MLo LEI¥TEHS GERER~EREEL),
No.3 o TdTEL G—2) XFEEL G—1 kLot irs ., 1—4, 2—4, 3—
2, 45 X TFRAIEEEOLEL IEHEARICL, B EHEOMAMLHERS 3 IR
THLANC LA RIEALSE Y, MhERMfTbh, XLICE EBSHRELI Sk, EE»D
o Illimerization 1 & 2 ¥ EOBE L b olcDTHEEERN L D E L ot L EBL bR 5,



FREERO KL LEIC DT 9

g3 x IO kiR (oven-dry basis)

# H i3 " = L2 SRR
wow | wm B % B W + , B
No. % % % % % S Bk
1—1 19.5 46.4 47.4 3.2 28 | LCS 50.5
—2 91.2 |
—3 9.8 58.6 25.0 10.6 58 LCS 60.3
—4 16. 4 25.5 43.0 17.4 141 | FSL 67.0
21 17.9 33.8 42.4 19.6 4.3 FSL 39.1
—2 75.6 81.6 13.2 3.9 1.3 LCS 13.7
-3 8.4 50.9 31.2 9.0 8.9 LCS 72.3
—4 8.6 22.8 35.3 11.9 30.0 SC 76.0
31 6.9 40.9 35.8 16.9 6.5 CSL 56.6
—2 4.2 31.6 23.1 18.3 26.9 SC 55.0
4—1 34.5 527 | 205 16.0 .8 | LCS 47.4
2 45.9 69.2 | 20.0 9.1 1.8 LCS 27.3
—3 10.9 6.9 | 24.3 6.8 1.0 LCS 56.8
4 6.9 61.3 ool 10.3 5.3 LCS 60. 8
—5 8.5 26.4 | 403 24.9 8. 4 FSL 88.6
gA4X Mt oWy E (air-dry basis)

TR pH | mm | ok |enslak| e | B oM R B
Sl | B pesksk| CEC {75 | ppm
H,ONKCl Y, | Y. | % | % | % Ca Mg | K | Na | P& | PP
1—1| 57| 50 |0.40| 809 2.8 0.22|4.80|12.7 ! 13.99/3.08 | 0.55| 0.08 | 0.11 | 233 | 0.063
—3| 57| 50 |022]11.70] 2.1|0.21|3.62|10.0 | 10.59 1.89 | 0.46 | 0.08 | 0.08 | 889 | 0.332
—4! 60| 55 0.19|14.35 1.910.22|3.28 86| 15.91 1.62 | 0.47 | 0.09 |.0.12 | 2276 | tr.
2—1) 62| 53 011 534 27]0.21 | 4.65]12.91]12.353.54 | 0.56 | 0.08 | 0.07 | 271 | 1.074
2 61! 52 008 234 0.04 1.57,0.57 | 0.27 | 0.02 | 0.04 | 112 | 0.056
—3 56| 49 |0.4017.28 2.4 |0.24 | 4.14 | 10.0 | 14.47 1.16 | 0.32 [ 0.08 | 0.08 | 822 | 0.026
—4| 57| 5.2 [0.32|18.87 2.9/0.29 | 500 10.0 | 17.07 0.77 | 0.45 | 0.09 | 0.10 | 2165 | tr.
31| 6.1 50 |0.31] 694 0.7!0.057 1.21]12.3 | 10.86 3.02 | 0.75 | 0.44 | 0.27 | 1172 | 0. 011
—2| 57| 4.0 |506|10.98 0.2 0.031 0.34| 6.5|10.58 3.06 | 1.46 | 1.46 | 0.46 | 139 | 0.013
4—1| 61| 52 |0.17/10.54 1.9 0.19 3.28 | 10.0 | 9.81/ 2.86 | 0.43 | 0.08 | 0.06 | 447 | 0.062
—2| 60| 50 |0.18]10.12 0.2 6.48 1.57 | 0.17 | 0.25 | 0.37 | 307 | 0.080
—3| 60| 51 [0.46|1863 1.7| 0.19 2.93| 8.9 | 11.96 2.01 | 0.35 | 0.06 | 0.06 | 552 | 0.060
—4] 61| 51 [0.30]19.12] 1.6 | 0.19 2.76 | 8.4 | 13.52 1.67 | 0.38 | 0.05 | 0.06 | 966 | 0.012
—5| 60| 53 [0.32]17.30 2.8 | 0.20 4.83 | 14.0 | 20.26, 2.59 | 0.62 | 0.06 | 0.07 | 2264 | 0.017

2. WMtoftFed

D %X B 5 %

TR, 1 EAEY, ERMERE AMRBBIEEcCIIHIE L, BEfAERE (CEC) IN—
AcOCa % Fiv~, BEFRUURMREE, M/SO—ESERC X Y RIE LT, 7ok, RIERTTHZ 1-2 1
X, MEARATEAERVCO TG L 7,

2) FEBRWERLHBE

4 RO O R Uic, oy, pH (H0, 1: 2.5): 5.7~6.0,
pH (N-KCI, 1: 2.5): 5 ik, EHEBED 0.5 DT, mAkBE0LTTH2, L2C —BE
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©, SSERMELIBCHEBE LN THELEWEL Y, 32024k pH (N-KCI, 1: 2.5): 4 CFEi#
R MR

No. 1, 2 R4 0B LOBHEERREIZI~5%T, RERIT10~13Ch 3, KEEKLIFTO
FBLThHD 13, 23 Ko 4—3 THLEHEITI3I~4 BB TRERL 0L T Th s, FHHAL
WCHERE L 7o RIE KUK s DA R L o2t Ry, S EN 10 %L L, RER26C$ET 2+
EhbD, FRREEALEIORBLTE, B30 % LLEEREL, REXRIOD LofEd @Ea
REINTH3Y, HREuOKIEE A DETROLEOERRE - OB EERER DL, RERIVNT
b AEENT, Mo bt L BT B EFEx v, Thbb, BHMOLES T b RN E
I, H-o, ERHCHREL, 7127000, 1R A L B0 E b By
WS, LEOMRIN FIC BCERT 2 EENLBCR D B0 Bz bl b,

3—1, 32 3 FNFh> 7 RBALRDY 7 2A0bERL-HETE D, EEBIIMbOERR |15
LDEFELL DM\ ¥ I A BERL - REOREBEYOE LK1 2 13 R b IHEA -
BCRBIR28EINLVFOTHLA S LIETEINS,

CEC 1% 10~20me/100g ##ECTH %, CEC WWEEKOH OB L BLICTRIN G, #X1iE
T, BHEOR, MLoBIFRXCHEOGHREZ WLEIFY CEC AKX \WL 5 Thb,

Efark Mg, K ot Na WFhd 81X o Ty, Btk Ca 258 1B, 1113 3me/
100g #BEE&Eh, &k Mg K Na o580MAChET S, REMEYWOEREITEKDOZ -
HIKEATHLZY I 1 EoEHME Ca N2 W2 E1xbh X i,

No. 1, 2 Rt 4 0BEORE LoEmmMEEEEIT, KEBEALAIORRBEL G5 I 1779 4£
DREN DO BARL, 1914-1779=135 EXRE L THDO) X, HEOEBEF (1970—
1914=56 FEF +TH3) &, #E, LHFHIIRITRARETES 22, LEERIEA BEEDER
L B oo lonic, ERMEEREGEENDI-DOTES S, Lil, HEOCEBLNSHS
BEeT, RPAMIESRERER? &, BRI DEMLUICEENRERBAEEL, KiE
ok DIRT DR BT 2 ik d b %,

REHHECEHET2REL, 11, 2—1, 4—1 OBEETIREUY 200~500 ¢, kLK e
LTl 0/ WER R T, ARIERY, R LCXENCE T30, TRILCIFELR L
2y FFELTHEDTHETEH 5, KUWKLEEROWHBRRE T, EAEEL®RL KL, For
DEEBTIBREAVINT, Bo, DPEOFMEBENRE TN TS Z LI1X, A« B0 L 2E+
BORBCRBWTHLNAC IR TV, HREMOKIEMHYNCHET 2 LB TLRBOBEMRED
iz sicics,

1-3, 23, 43 DOKEEKLATOERE 1O BERTINGRENL 500~900 CHED FB 1L h HK
SIEERETOI, RALENRREOEE LD LR L EREBL T 5,

1—4, 2—4, RO 4—5 OBERTIREIT A 2000 Th %, HEOE X RS L BRI
PBEART 2HER, BBRTNSEARENCRR 5 0TIEeL, TREBSHISENRZ W 1,
b, FEOBBRIREADORIAEIMT 2 L E X fou,

YIALDARLICEETEHS 3—2 OMEERER 2T % LHRLBEBTIEECEZ VT 20b 5
T, BEERUBRET 139 C, KIEARZ ZRRA LTt LiEF R ofEdRT, ZoFEEIL, v
TR LI BIEOMBBEYN, 7Te 7o vyommkg, AT ERERLEIL BN LR RE
T25HDTH5, i, 3—13KEEE: 6.5% THYy, BBRNREEI 1172 TH S, RO,
BT L TH 2 3 — 1 ORIy 7 2ADHR TR, Kk KREWEHEY S 2 XA BETO
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MHEYDEAL T2 L WHEEYRENTIZ 25,

Vo 2]

EFEBEE M 13 BREET 1770 T 2 “IATEO #hIsfiF i B3 2 BFZE” o3R8 (KSR :
(48m)*}, CPgGID : MEEPE22~23") Dkt HENIEAFEL, I b, hEOBRLEAEER
BT LT, ROBMEILTOEY TH 5,

1. +LEOSHE: Wik Le

—f, Ao BITHIA L 133D H-AFIZ0~6cm OEXTHET S,

HAEOHADOHMR LB N ERELRATET 2 &, KB HEIILIT O o0 Bk o8
k%,

() Er Zit8, Zo3

ABR A O JUERHLC NERES AT 5, 1914 FE RO 1779 E0RBIBRIC X 2 Y iR
WAL HEIIE TR/ TARLEDY, v 7 RCHRK TS L (No. 3 o II-B) 2HHL, 0k
w, ¥7 A, kK, kbR, kiLBicHERT 54 (No.3 0 I —AB) NRERKLTW3, 81
BLE2BOBRIEIEL T3,

(2) Bp BEEZD2H5 T Im A+ HEZD 2

NHEFERC AT B ATEC Er B A RSN U 2ERIC /ML T %, 81BN 2 Fix 1914
EOMREBRFEOHHRYNCHKTSE, FHIE (I—A) FTENEOREMHEY I HERL 118, 5
2/ (1I-C) 13, REMHS TS 5 PARREOREL, K, ZFVEOFEME. #38 (UI—
A L, BELKIX VT EOREBRREC X v It (ki) MRIE O ki LKSChR
T5 L, B4E I-B") XEI/L L ENE Lk EXT5. #E5E AV—B")
i, B3, 4B XD SE VRO LI SER LIcHEETH S,

BIELHE2E H2BLEIBOBRIFEL, HIBLHEIE, BI4BLHESBLoBRL
WEL T\ 5,

2. tiEOEALEAHE

() LB Sh2ABEIKAT, FRLEENEL, TRLIZEHEMEERNIARTS S,

Q) KREXRZ7E (UI-C) OFBKFBEIIEFICARTSH S, B L0 s 8o B KRBT
— IR E

Q) II-C ZHRECEDE:RTH %, oy, IV—-B” Kot No.3 o II—B’ cif, #H
WL~ EE L, 1—A, HI—-A” 388+, No.3 o I—A 3EpELTEH 2,

(4) BB —#BC 59T pH (N-KCD): 5.0, E#ufsfg: 0.1~0.5, hukEgRg: 5~20 ©
TR EHEBEIRTHS, No. 30 II—B' o pH (N-KCD): 4.0 ©t5 3,

O BHEeExI—A, HI-A” T 3~5%, RERIZ, I—A T10~15 II—A” 11101
TThb,

(6) II—C' #Wpsf+3 &, CEC: 10~20me/100g, Fiuh: Ca 4813, I—A, No. 3 o I—
A, No.3 o II—B” ‘G 3me/100g, II—A” III—B”, IV—B” i3 2me/100g LT Ch 2,
Bk Mg, K ¥ Na GRIIIER D,

(1) BEWIERE, I—A: 200~400, III—A”: 300~800, IV—B”: 1000~2000 0%, F
Bl b L EEAEMT 3 L HICIAT S, No. 3 0 I—AX 1170 T34, FOFEFT,
I ALDAER LI No, 3 o I-B" (3139 Ch %, ARBBIRECEBLCENCEENS,
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RTRTIIC ORI N S NIRRT E WE X T, RET, AHET, (e BRER
BRED W ONCHILBIMER A D & 35 BB BB RO R RICRH 0R AR T Bo

5 B x ®

D a#5 e BEREBRERERETREE, 1 38~139(1967)

2) MEFBHE - BEL: OROHMK L, (1967)66~151pp AFMEL KB L L2
3 RINER: EREBARFRLEN MRS, 11, 155~205(1962)

4) /PR - RN ¢ ibid., 14, 85~128(1964)

SUMMARY

In the 13th compartment of Takakuma university forest, the studies on the local
peculiarities in the varieties of Cryptomeria japonica are now being carried out,

Concerning the soils of the above mentioned experimental field of cryptomeria
[area: (48m)? average inclination angle: SSW 22-23°] [heareafter the soils of this
experimental field are designated as E-soils], some field observation of the soil profile
together with the investigation of the physical and chemical properties have been
undertaken by authors,

The results obtained may be enumerated as follows,

1. Soil classification and profile description

According to the classification standard of the Japaneae forest soil® E-soils is
classified into two soil series; namely (1) Er type soil No. 3 and (2) B, type soil No. 2
or Im type soil No, 2,

(1) Er type soil No. 3 is narrowly distributed on the sharp descent of the E-soils.
For the area of this type, volcanic ashes, sands and gravels erupted from Volcano
Sakurajima in 1914 were deposited temporarily, but almost all those eruptions and the
eruptions of more ancient days were swept away from the steep descent, and the soils
(ITI-B of No. 3) derived from so-called “Shirasu” (eruptions of Volcano Aira in diluvium
epoch) are presented to the surface stratum, Above this Shirasu-soils, there is a thin
deposition (10-25cm) consisting of the soils (I-A of No. 3) originated from “Shirasu”,
volcanic ashes, sands and gravels,

(2) B, type soil No. 2 or Im type soil No. 2 have been widely distributed in the
E-soils, The strata of this typed soils (I, II...: Bed, A,B,C,...: Horizon) are as follows,
in the descending order. 1) (I-A), Brown soils derived from volcanic ashes and fine
textured volcanic purmice gravels erupted from Volcano Sakurajima in 1914, 2) (II-C),
Volcanic purmice gravels, unweathered, gray, coarse textured, and are contemporaneous
with the (I-A). (heareafter “Taisho Bora” shall be the designation to these bed) 3)
(III-A’) Blackish brown buried soils, this stratum is surface soil before eruption of
Sakurajima in 1914 and is presumably derived from volcanic ashes erupted from
Sakurajima in 1779, 4) (III-B”) Yellowish, weathered fine textured volcanic sands, this
stratum is presumably contemporaneous with (III-A”), 5) (IV-B”) Yellowish brown,
glassy, Akahoya-like volcanic soils, the deposition period of the parent materials of
these soils have been assumed to be ealier than 1779,

2. Physical and chemical properties of the soil samples

(1) Pore space of the most soil samples are generally large (70-80%) and the
increase of the depth of the soils is matched by the concomitant rising of liquid phase
percentage,
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(2) In the case of Taisho Bora, the coefficient of water permiability has been
proved to be extremely large (66.7x10-?cm/sec),

(3) Most of the sample soils are generally poor in clay, soil texture of (I-A) and
(III-A”) are of loamy coase sand (LCS), those of (IV-B”) are of fine sandy loam (FSL)
and those of Taisho Bora are of gravel soil.

(4) With a few exception (II-B’ of No. 3), sample fine soils are showing weak
acidic reaction, pH (N-KCI): 5.0, exchange acidity being 0.2-0.5, hydrolytic acidity
being 5-20, For (II-B” of No. 3), pH (N-KCI) is proved to be 4.0,

(5) Humus content of (I-A) and (III-A)’ are proved to be from 3 to 5 percent,
carbon-nitrogen ratio of (I-A) being 10-15, that of (III-A)’ being beneath 10. The
blackish color of both soils is commonly attributed to the content of humus.

(6) Cation exchange capacity of the fine soils is ascertained to be 10-20 me/100g.
Exchangeable Ca is 2-3 me/100g and amounts of exchangeable Mg, K and Na being
very small,

(7) Phosphoric acid absorption coefficient of (I-A) is ascertained to be 200-400,
that of (III-A”), 500-800, that of (IV-B”), 1000-2200, but this coefficient of (II-B’ of
No. 3) is very small, showing only 139,

(8) In accordance with the results of (4) and (7), it is assumed that the nature
of absorption complex of (II-B’ of No. 3) is different from that of other soil samples.



