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Hiravama, Ryoji*: An Attempt of the Three-dimensional Analysis of
Soil Voids in Using Consecutive Soil Thin Sections

T Lt & I

+ B S O T b Bk DR A E 7 RGBS B B FLBREERT 2 TR
RS OFIC R BB L TV B, D% b HIEMIREE L 13, —IRKF & & kil E 2 hicft
BEd 2ILBEOFGEL A ER L EETH S (RES 1989), T &id, THEFOHAREHF BT
LizE D b sTHEERGREERT 2ERNE T — s 2T 2 h 5 TH B, HEEFLERIA,
FTEAEE S L EHASHOSTHICRESI NS LHIBEELTESZZHEICLDZ L DRSS
BIFONTE, LALELD, BMETRERMCETEZ IS VA, HEMC=RICIED D &
Ko BN SN, TEREL T CT 2+ + v (Petrovic et al. 1982) S#RT v 7 ZfR ({8
K5 1984) 15 ETREMIEF— /BB ONBEEIICE > TEl, Ibid, 7F— 5 ZEENHET
2T Eicky, ABONTHETIROMIE, SOICHBREERD S I EMNTREEE T, LALTF
HEOKE TTEROFELE L TRFIIOVWILENPD TH 5,

—7, TEARRORERELTEIC I TEER AR L DESIE R F s S 0, RO
BT, A ZICTBEBEERBERS TR 2 2 ENTE S, 2% 0, TIEMMERERI,
HEOERKICEENEH5WE 7o REHRT 5 - DICARTESICHAI LGS LV a i
BRSSOV FCOMEMSERT, ERCHIMOERIER E TRIENTE 5, ZOWHEIc %
2NN EMZ LSS E RS- b B, HIZAR, By, Ay, #EY, tEH
2R ETHDE, LHLEADS, W oh0EHbd 3, F—id BHOERICEZKEIEHEE
REBFNEHLBVWTE, T, <47 o00ESEVWIEFICECRTOMATH 5
LWHTE, B=R, RbonMcdzhBEN LEO LMD 2,

E23, BEATEER (100X150 mm) OMHEIREENFEZFA L TR e — Ath R
HEDOERIEAED TE 1z, TOER Yy v VARSERORBREEARB I LEERETIE
F o VR IVHBEBEERDOF v v 2 VB TH - 720 UL LREBEM ALK T, fHEVEG L7
F v VX VHBESERIC S e A 2T O ZFLR IS O RN IIREETH B, £ 7o, HK
SN2 LIFIOREOES LW & DATLROBERICIAD b hvic, FLBRO AR PR DB
W L CRER EThoES O 2 0 v OEBR TRE L OFESED VD, ZIRITHILN D
THET NI, £ DT ENFS,ITE S,

BROZWIeERD 2 HiE TR ENHSHEEOFLIRPFFE T X0V, T ORIEZMRY 5 7201
T EEEDIE A CE 1992) 1ok 2k L HEER oA BT & B =RoeiEEE AR
Ao

EELT A RO #E fi

* ENTRISEEYAE S EEREYIE. Tsukuba Botanical Garden, National Science Museum, Tsukuba, 305.



36 T ol B A

100X 150 mm DEY LR 2, KIMO#ERZ-5< 3 X 5 ictlis 2 GFil 1983, 1991), §10 72 L
KA OREE, =0 FEAERICEIL, &5 —HOEMLYERIER LAERILEE 72 38K
LW Z g —=F + =1 EEA Y 3 v 7ol 2175, U 3 v 7 Li/hS BBk, SEl
(1992) BEHEL ol 7 7 ) VOHBEZRITVN B, THICREAFIR Y = 2 57 URHE % TR
B, TEREOIDICHEL, 7 AMELERES & 3,

o oW o

BULDTERITIE - 7 5, El (1992) OFETR 54 v v 7=y v (QEEERS NR-30 ) %
MALT, CBNIEATER L TYOHT, VI LIE, SNOEXIEH 150um TH 3, ZOE
SEOES T B LR L TUMTEB YL, TOEARYIMTICRALEL RN A TH 2, &
R EOE, WHKE T - Follizic ik, BhEI bbb, TOREEE DI,
WD EHBITRERL 2o IO L DOF0IT, UIEIEREZSYE (#) 225 LiiEF —
TIEE) R HEEA W, £, TOMEEDDTF v v I LOEMAEL Y, &
SR BRENELU K, Lo THBLOREEMmIIDIZL 5T KA LIz, Fig 1I1R LIRS
fEL7eo TOIREIE, & 5Hh UHSFmFEIER cREFICHEEO T TE A Lz, T DIBEDMNHEHS
F v v IO 2IETH 50 (HEMOEERD, F v v 7 DFED R VI3 HEsh3, Th
WL DR DR R UEEZE, Hum DITFICE >TwW3, oiBic, BE2EEmESO
Ty 7 R HWTHEIE L, ChE—EUINd 2, ORI 558 b - 7238k hew L, ®) =
TUKET - 7R EERONT 5, CTNOEHTF v+ v 2 I TEIED A, REOES (150
um) + 7L — FOES+EETEy 74 ¥ 7 LUNT 2, % 1 mm [ THIH L 72,

E ke
ZDOFiETILRENIRIE DB EHMK L O B BOBRREREED v + v 7RO O
DHEFMBE SN, £DHHD 10M% Fig. 2 1aR L1z,

3V E a2 — FIT X BRSO
SRR v Ea =5 v 7 itlE, MBI =3 v IR N G, BREOKRX VI VE 4 —
FifEbN D, TOMEICEWTIE, ETHERED 5, EELEEHZEC, ~—vFra

Fig. 1. Jig for slicing-machin.



TEEFLIR O ZIRTTHIET OB A

37

Fig. 2.

Consecutive soil thin sections cut out with slicing-machine.
(wide length 35 mm)
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Fig. 3. Method of extracting voids by image analysis.

A: original image, B: binary image, C:

image.

reversal binary
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Fig. 4. Voids of soils restructured in three-dimensions by using
the three-dimensional construction software with a personal

computer.

A input the outline of the voids, B: one plate of three-
dimensional construction, C: voids of soils restructured in
three-dimensions.
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Fig. 5. Data of surface area and volume obtained from three-dimensional construction.
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Summary

I attempted restructuring the three-dimensional structure of void of soils by using
a consecutive soil thin section. Using of soil sample is B horizon of brown forest soil.
As for voids of this horizon, packing voids of soil micromorphological description is
main.

Consecutive soil thin sections were made by using slicing-machine. A interval of
soil thin section is about 1 mm thick. Soil voids has been extracted by the image
analysis. I obtained the image made binary. This binary image was used. I obtained
a three-dimensional image with a personal computer.

As the result from three-dimensional structure, discontinuity was clarified to voids.
Therefore, voids of this horizon is mainly packing voids.

This three-dimensional restructuring method is very effective as for the research
method on soil structure.
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