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Jird Yosuroka : Studies on Moisture Status of Forest Soil Part IV
A development of original field tensiometer into automatic
recording system and its some improvements of the system
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I HETYYaryX—8—0OHEE
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0-1. EHFEEOHRS L CREOFE

COREDFHFEIZ>EDEBDTH b, LBOKBREICEENE ST, €71y 7=y (CU)
ICFESNIBENR, #RT - —7ERTENBLEERBICEZ S, ENCYELLEBERICERIN
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WRINLOL ARREIICELNEHRI NG,
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Fig. 1 HAZREHT V¥ avA—2—OHRK
Diagram of automatic recording tensiometer.

CU %373y /z2=y Ceramic unit 1. @K Ceramic block
PP  EHEFL#E Pressure-potential transducer 2. F a—7HHE Connecting
PPg---12 I — FEEHHE Cord connector from transducer part for tubing

BA  FINEMF HEN Marker potential dry battery 3. #/k#: Water supply plug
RE ii8k#t Recorder 4. IR Box

BB #%%E#: Battery for source
ASD H#E SUIH % Automatic switching device
Xy v =)V F 2 —7 Connecting vinyl tubing
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Timer system
{0~60sec.)
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Fuse DC.12v—-1

e . —0
3Way 12 Point e Power source ¥
U Stepping Relay SW
o & FAARSNSS .
+ - -+

DC.3V  Recorder

Fig. 2 & & ¥ & #% B (FLUTASD)
Circuit and connection diagram of automatic
recording system (Mainly ASD).

CU: &7y 7 2=y9}t
Ceramic unit
PP : [ENEEERE
Pressure-potential
transducer
ASD : HE)Z S0
Automatic switching
device
RE: & #& &
Recorder
BA : HljnEER&E M
Marker potential dry
battery
BB: % & it
Battery for source
5:08 #

Box

Photo. 1-a HIF V¥ a ¥t — & — DR
Constitution of automatic recording tensiometer.
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Photo. 1I-b 733w /2=y k
Ceramic unit (CU).

13 pe [ R
Ceramic block
2: B =T o — TEREE
Connecting part for tubing
3:E=NNFa—T
Vinyl tubing

Photo. 1-c I —BEAHE
Pressure-potential
transducer (PP).

4:4 K R
Water supply plug
Xy E=WFa—7 (7 I v
A=y bnG)
Vinyl tubing from ceramic
unit
5: 4UkNFE  Box

Photo. 1-d 50T
Recording part.
ASD : HE £ 3
Automatic switching
device
PP1--1g 0 2 — FEMRES (B
»5)
Cord connector from
transducer
RE : §24%&F Recorder
BA : HVmEE LAl
Marker potential dry
battery
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TR K - TET ZHELABOHIKIL, £ AR EBR L TIRM Ui,

CORETH - & SERIEAL, WEEEESKE L UIROERRZT (transducer) %6 5T, HEESH
BLURBEMNLILCETH D, BIBRTEOMMEBEDEREIL, BALLOMMICHH TS 2EMD
TR, WEOTKEEDIEL Tx507T, ERMICKEY 2 BEIREICERUEELEHTS 5,

I-2 FEBHOER

D ®73Iv2sa=y+ (Fig. 1, Phot. 1-b, CU)

#9400 m! FOFEE L =V B Ok &, HPEEE (4X7 X 2cm) THRINTV S, €7 1y
7 2=y M3 pF ORMECK LT, HEhOFEOMBICERINT, TEPOKDy EEERSY 58
BTH Do IKEO EMCEEBIED /A ThER VO R70EHE > TS 5TV G, EHl XUHIK
B DI, O FEE= VT 2 —TICE - TEBCRBONT B EEERICIZT N THESEHZH R
LT, BEOSENEZRBIE TG, KRR &K EDHEFRICONTRE, HO®E? 28RIh
FAA ‘

2) EhEEZEHE* (Fig. 1, Phot. 1-c, PP)

7 0~—760 mmHg (pF 0~3.0)
TR 0~500Q, 0.2W
BAFMEE 5 VDC/5000

srfithe +0.17%/—760 mmHg

€7 Iy 7 azy MNEGERSNICAENEL, BKRERERCENBEELEE (PP) iWzgsnd, &
BETAEICHE U TRIUEAR L &8, & 5h Uil L CERBIcmi o nTw 2 ImEE ERE
L2 BIEZGICERT 27201, ERBNOWEBRRICINA 3 EHREE « BEER) 2S5, £
NAZ eI NBEE SR BTEB» S| 128N T, £ A0HE (ASD) 07 » VEEA~LZ LU LN S,

z é%‘éfﬁ‘é%&ﬂi Potentiometer MDD DT, A NI UTET 2 MEREHAKEANBLTH
%o CDEADEWBEDORKOREE, BRICHE L TENTIERAOELESKE NS 2T, BN
BRARESSLBLENTESDT, HINEEELZ S EE LU TERBEOHUIEIEE LIZWNT, WEE
B O DBRMNES LR ET L ENTELCETH D, ~MICERESHMINDEBAICIZ, hiRIE
BPOREOLGFSLEICIE - T, REOBMOEMICT 5, REOHRMICHI->TIR, KELLE
BMBENRILTE L L, BLORTFHEETHEOREEDBENC EBEERRYTH 5, C DEHE
12, AMEEEBRELLIENOT, BRIADLDDEEEDILD W LTVS BARE I
(30X40X10 cm) 1T 3 A DB MU T X 3, (Photo. 1-¢)J,

3) HIhE A4 (Fig. 1, 2, Phot. 1-a, d, ASD)

EIFEE 12V. DC. (HFEIW

WHES EK15mA, YHEZE (0.5 ) 500 mA

TR 0~60 ¥ O] TER DR

LIREH B 124 ‘
DB, BHROMES» OREINTL 2EHMEELIEREIR LT, BENCRETS LT

<
.

<
%

*1 A EORBYIER, PPI6R
*2 FHMREE, W KXYV,
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HBH, COERPICERB~OEEFEOHN, ERBEOCLE (UE) I XUREHT~D tl_jjJréEE(D‘rEiJ
WMAETE-T, COHEOPRELZLT 5,

COMBMBEDETIZ, 1AH70 ORERKEE 1I~60 LN THHICRET 2 L L08TE, WHERH
0.5BDERETH 5720, HHEOEMNOITLORRICORIETE 5 ETH Do S 01T, FHTHE
HIC & - CHEEORIEADRUH LT TS D, SHEAOBABO SBAMIFICTEL 5o ¥7, 1
RYROEFFC S BOWEMETHSE ST ENTEHOT, BEWNULEN, S 5ICBBHTE
B A A L SRR B O RIC X - T, MELCENHEOMEERYD, BAMICERTS
NTVBECETH 3o

4) Hit@EsEr* (Phot. 1, RE)

HIEHA 0~100 mV

MEES 12VX15mA (DC.)

SAHGE D HE  25.4mm (1inch)/h, (F YOI XD AL, TAEE 4 PR,
LEFHT OV TR, EETRIFFICHRED T S NcB@BasRIN TV S0, LD &5 ICBFRORIT
COWIBRTFR A ICHEATE 2BBRDI, CORBEIERUBER, Mg (14XxX9X1lcm), EE
(1.5kg) THBEAHIVNIVI Z, BELHGREFEAL TS I), 41 Y7 INCX2BFERIERTS
5o FLERMKORIRII L ORTF HMET, HAHOHEALMHICEL/bDLVZ %,

I REOEHRKERD L URER

M-1. HEIZEEHRERS & CRRRETOIEEHREE

CORBRTIE, YBRBOYHEE A 2 v/ ERBET ORI, REBLOHMRE EEREBEREDO B O
BAfR, TEMROEVIEE, B — FoFHRE S (WA TOE s IOBRMEMOAZIMLE
DOENMARNC LB G DV TERETIS - 1o

1) Bk

UIHBEOUHEEIL 0.5 BOEmMETH 505, 1HMEAHYOHAL LCEERMIZ 1~ 2PHbN
ETTh 508, ERETOBMEE, ITAEES XUREEO XY REOBERD S 5 WL LSKETH
%, EMOBTAMETIE, DEFREVMEL 25.4mm/h, FTHRER 4 BOREHEERALTNEDT,
1 BAH 7o OFFRIFEEIEEZ 60 DickE Thid, DEELOTA0EIRN0.4mm L5, JWEME |
DIRFTEEREETH - 720

—MRICEFNE € — 2 —2ER Uk DE ORBRER, FEBE—2-—KObDIL TP PE 2
5, COLEETTREHI EE 20 BRIICT L TR 2 MBS OREE LU0 &Y, ERANCETSI
BEERZ TO, 106, DHHOREHELED 2 20IciE, £ANERE LTS EOBRIE, ks
OBEIHESPIRE (FRFER 15 mA, UHEIEHRO 0.5 PR 500 mA) TH 3 HEEBELTC, BRI
THIENEE LW,
BENEEMOBFHIMEEROBE L LUOARICL -» THELSH 575, T THHLLMEER 12
V, 40AH) TR 20~23 BH (EHHD) THotco COBEHHMIZ, HBHICIZ2BHONELID S
FEMOMRE EOME (ACKEICX3EAONHE) BH20T, BEBEROBIFIKED ST
*1 Rust rack #l,, 288 %, USA. ’
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1EOFRET 25 B EAELORKRETH 3,

2) HMEELEREBERE

REBEOHNZ, EHEEEHRS S JUEHRBEOHNEROERICE - T 5N 508, Bk
~ FOEX (WEALTEROENE) bEETAUEND 5. INETR, ZREL &Y 3T
BCTREHOEHHEEOEEZ TREIRRBINERELBVDOT, VB ECEHNVEEEPFINIE S b
X<, 23— FOEIX100~150m OBAIII 3V K SVBSEYTH S, COMMEERZREEFLITE D
OTHEHP 5, BHREELLbOTRINEE S0, KEERISEEN TS 3 BATERETIZA1H
20T, AAEALLSOREBEDAREER 2 MAUIHHE LD TH L, COBIMOBZLPIILH
SHAMITEH - te BH, BEBRSNIAEERR, FESIUCELORMMERE, 0KV OEE
SN LT, ENEERERS LT SR B TV 5,

EHRBED R HOREE, O pF fiss 0~2.90 £ TE L 25/, Fig. 2 WRLEZT Y v V@
B b 0~1,000mV BEONEDT, BEIN~OANELTETHTHS, Lrl, EERICIIHEBN
OHMERIC X - T, D ORRETHIE 0~100mV £ THESE TS, COEBRBEEOREIC L
>T, EHEEROPET T 2EMMH 255, EREBEES S pF Mi~OREICEER I8 - 720

M-2. AEDEEHRBENOREE

COHEBETE, LEKSOEMCTESE ST, FYVa v A—2—CHFRINDZEFEZ, ERKETFC
Yo TBECERLTH 0T, EAOEICHB L EREEOERBEZBONSC &M, bokd
BESLENTH 5o BEN EERBEEOREREIC OV TOERE, DE¥D XS REHTHTNL -0

FEREFE TV Ya VA A— 2 — DREH EZLKBCLEE, I3y /2y PO E=VFa—T
(Fig. 1, v &) BRI 2R CRERESER LT, ENVERBICBOR ZREAENE
MRS 2T, ZNENOAENCHE L CRET 2ERBEEZRE Lo COKRTRE, ERBOBES
JUBEHOBEETE LD (A) &, Bilick T 2EMA LOMREERD 5#5E (B) 21T -7,

HIEH L ERBETEREOBRRIE, Fig. 3 IGRLLEBDTH B,

A CCTREBRBEOBES JURESHEOMEIESEB Oz, EAREREZ 0~—300 mmHg (pF

tA: (8)
150 ¢ 4 100
B

4 50

®E 2 E
Py %3
B2 23
f:f.;, Eg’
1) 17}

omv

mvV” —mmHg v;m 2:)0 3:)0 ‘60 S:M 601
Fig. 3 JEj—ZMaEE R R
Calibration curve of negative pressure and signal poj:ential.

A : RISEEP] (Measuring range) 0~—300 mmHg
B: ” ( ” ) 0~—600 mmHg
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0~2.61)CH » 1o LEATIZHBEMBERDO R VETHEZER LT, SEIRITICE Y 21REED
HEUROEIEE U £/, BHREEHHER (7Y v O OERENSL T, BAENH
DOEMBIEOHRNEZRESREL, BNOBEEMICHRIEL D 2 &) ICEE L oo BIEMRIZELRIC
S, BMEEOFRERERES —20mmHg B7:0%4mV T, COLRBOMES LOIEHIH
LSFShTnie (Fig. 3, #ifrAd.

B : HAic By 2 ER LOMEOMTEIL TA%E B0, EHREHAIZ 0~—600 mmHg (0~2.91)
EUTehs, COMERASETICBRIMTHE T/ pF PP 28ZICLcbDTH 5o sEFHIIAA G
I-2-4) ICHERLADDTH b, BHRERNEHROERIT A DBEL0IREL LT, £RERE
WS 2EmAa—F (BE100m) MEICXBEBEDI Lico TDIWHIC, FRESEDRENDP
ETL, REHRBOBERIEZ A XD 2P 2 MAER LI, pFHOMEICIIER FxEidad, 1%
OKEBIREBOBITIE TS C&nTa b (Fig. 3, #HfEB),

M-3. $hicd (+ 2BEH*
D HIEHOEER

FREML : MR TS LCREFEE L, KEFFEH

BlES 1 BaZitiE
B 400 m, AL 35°, A i S55°W
HOE - LlE Eoakim, BH Tk
WrE T AR

AgE:6cm, L :dcm, TAFNY, aVARBEOEKENF, F:+, H:2cm, k&7, BEa

(7.5 YR 2/3), .

(M-AJE:3cm, BEE (I0YR YY), BHEI 23T, M/NAREET, MEREEIGE Tk
¥, WEEL, %, WRHD, AVMEHD.

A-MJg:5cm, Bi8f (10YR ¥y, BHEEL, M/INAMats, mloliEsE, & wEst, =,
HXREL, H/NRETs,

BiJE : 25cm, IC50EBE (0YR 5,), JBHZ LW, HVNAEED, MRS IO R ST,
PR, MNEET, BEEEL,

BoJE 1 25cm, Wlfgf (7.5 YRS, J&HE - &G L, SVNEEED, DO, MH~00m, EE
£, MRS,

CRE:15cm+, W (7.5 YRS/, 12 5EDORILY TERN,

BIZES 2 Bo At

B 380m, AL 22°, W
HIE - LIERRMER T, B4 B A
Wi T fE

Ay :2cm, L, a4 %EMRE,

AJE:15cm, Bt (10 YR %), S, SNABED, BRREEISEL, bbb BE
B4, 208, NNIEHD,

"1 COWEHRBHEAAICHET 2HEO~RE UTHETISOLERRES & O K HEERRTEE L DT
0. WEBRZO—HTH 2,
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BiJE : 25cm, g Q0YR YY), BHEZ L, MINAMESHARST, WHEll, pEEt, B

H, ®, MEBD,

By J& : 20cm+, FEigt (10 YRYy), BHE - &L L, WINARESHARSY, DEEL, 0B,

B, PMMRED

-~

WEHARZT 2 VA, THHTVEENKRET 2 RR[EOERIZEMKT, BECBOTHEEICHE LA
FILRDOHRT, FHEMKE LT RESNERSORICI 2, 1EBIEC S EORLEE BHIC L RS
T, BEORBSHEEL, PORBEAOBHEEZEL TV S, BETIHMOIELALR, BLKET
YR INII 0wy, TATY, eAY YTV E ZORBALLEBDNEIF T, voify

7, Yav7, OOy Y O
DERFSEBEEL TS, 18I
WINLESRATH 5,

2) pFEORIERER

HEMNEIL - T HE LR PP
ffi & e L OBfR%E Fig. 4 IR
Uizo

O HEEE T, JIEAD pF
eVt A (R R Lk n
DEEEINDED, TCTEH1IHD
IBTh-EbBNEEERR L
foo TOXDRFRIEIR, WER
REOFAENICL > TEDLBHD
EEDLNDOT, 4% I DICHT
TERENDAD. T, THO
pF [EOEEIZ BWIC X 53D,
RE, BEBIURLESLEK
SOEFEBICEBL TS EFZ
SNBH, TNGOERETIS -
TOBNWDT, ZOHETRR pF
i & BERE & OXBBEHRERY
CEEDI, T, —BAICT v
VaVi—A—THHEALLAE
&, LEoKEIRE (pF ) OF
FICRERNIE T 0B B E0Db
ncnays, CTREE%S pF
i & AHIE Utz

CORRPLD, WSHIRLS

pF
P11 —— A-(M) horizon
—— B1 v
25+ - B2

P2 ~—= A horizon
[E—— B.I o
e B2
1.0+
108 66 @3
ol 22 I
501 = 3 ¥
401
iz:3 '% 30}
BE
E‘ §ZO—}-
[+ 9 .
ll |
I ,,,. ! I ll L gl
10 20 3 ) 20 3h
Apr. May {1878

Fig. 4 pF MOET) & BN & OBEKR
Correlation between fluctuation of soil pF
value and rainfall.
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T, EHUKSO pF fIZGE & AR S
P-1 A horizon ST, RS HEEN TS - TE I FOR
DR L BEAMOERER Lite T15b
5, BRSO pF [HOLEBRE, Plot. 10
# b (BaZ) 22 Plot. 2 DM+ (Bo
M) I~ T, BRERICEY 5 oF @RED

oF T

. . ot
Fontous poTtng BERL, BRRICHAEICHET LT, RS,
------- everv 3 days plotting
BEEIbICEID, EFORT LV LR
P.2 A horizon
LT,

L L5, EiktiE (Bad) ezyy
VAMKEL, BUKEMSHROIYD, BRI S
X ZBELELRNBDEINTVEY, D
. - BEMER L JOEROHE TE IR T,

ﬁ. 230 ;; ,NmmM) BFUb 2 OHER & B—H s, —BiC LT
, ‘ ) bF VY a VA — 4 —DEERNSOEERL
Fig. 5 #EERE & 3 B & OHEIE OB

Comparison of fluctuation of soil by contin- T, RBAOKBRE LI C LERLTV S,

uous plotting and by every three days from OB DN T I HIEEE OB & 2Rlic,

same measurement. TEOBAYE, FKOREREEAE LR OB
8, TEKS EREREOFEBER BIOREFELADTAROBRHBURETHS S,

BEAEENERORICHERTE » £ T INTVE AR, BECHDEELERNS Z, AIEISEEN
12 DT pF [OZBREE NS 2810, BEHEORERCL - TAET 2 BHOBEsKRINE C & TH
Bo TIbB, BFICE > THEIC b 5 SNk DEALOME RN < PIEICIER ST 3,

Fig. 5 RHREBIC K- THE LN pF MOESHREL FROREEBEIC X260 &% HiRT 2 72 9
K,ﬁﬂ@ﬁf3ﬁbt&@ﬂﬁ@%ﬁ%ﬁibf,E—Eﬂ#%ﬁ%bkaﬁ®§%ﬂﬁfﬁéoc
NOOMBETHLPIREBD, LEHOKRSOEMOEEZHENENDT, BEIffIchz 3/Kk5%E/lo
BEARS DT EONETHIME L LB TEELLTS, BRC LOE(ORE, &<, pF fio L
MR X O TROMERS EDHEKSOERICERZT 2EEIEHRY, e OROESICBRONIND B
Hbsdb 5o '

L8 -T, BROBEPHRT ORI, TEORKBEIEERD 2560, HEYICKT 2 FKS 4
FHEAIE, EROWEFESRTUSRBETH - E@VAL, COHREKBEOHEMICL-T, £
Bk ORI IEE ICHEMICIETE 20T, HHROAKIBIER EOFINCbBARFRICEZ DD L -

EZLbNbo

v 5_'\/‘*/,3‘\/)(_7‘_ ,;,,LHXDEQ)R) (DE:S[E

BRI 5 A EEO KA EROTEIC AN THE, TCICBELELEBDTHEHD9, ZDkb
cEE s LB, EAIICHKE VHERICK - THIEYT 284035 - T, WEEITOEEICH

ff(\]iﬂ% Py
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%@@ E?E%E(DF}‘H%&CJ:»)T, mﬂwﬁ_ﬁ% @M\ B R

|
B3R I o 1o, HEEBICRSEOBMEET 5 Origine atus } “%EQWS
CEbH-T, LROUEMICEET 20RAESTRT :
Vo Bl B ERIS BT, BEESELNEE ! n n
BIRFERORXGIEBEICEREFTETHS 120D, FIOE
2

BEYELT, MEROREERD TERICET 2#A%
BE Uiz,

V-1. ERBRED SCER
WROFEWENE, 1 MK 2EBOWMB DL
2) HEBO/NEAL, 3) BEBICHRTFOMELTS .
ZOEMIC LI hS» T LB Phot. 2-a, b i
RUTEBOTH B, ERBERAOLKE Fig. 6 &
XU Phot. 2 WW/RLTzo

€7 Iy ra=y bEbo EBBUEINLEST, B
S b HRICHF S T B BB TH 5o |
HEOFMEL =y FEFKE Y EE—RILL B &
L, MEicdEgiElhe = vAFER L TRESED T,

.__A._.-._“.\ﬁ__.__.__.__.__._

Fig. 6 [A%E LB REBOMEGRDR)

Difference of original and improved

FERICERETX S LS L apparatus (Non-automatic type).
1. fFker Water stock bottle
2. JEARE Manometer
2. ke ' Water supply plug
4. KR Mercury stocker
5. ek Ceramic block
6. T AHE Rubber tubing
7. E=nF a2—7 Vinyl tubing

Phot. 2-b £ 3 3 vy 7 2= FERBERN
Ceramic unit set in the field.

Phot. 2-a WREF V¥ g VA —F—
Gem ot 4 18D
Improved tensiometer for four measurements
(non automatic type).
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COWR, 7 3v 72y PIAROEBELAZY 3 810K, HEKED, S 10cm OFE S TR
Lty /2=y I, BEZE-7CICBOTS, BHIKIAWRIZET 2 C LB JEFRICEHL
T, IR (BUESURK —2°C TRUED) ICHIE LT D BA AN T CHATE 51 51Kk -7 ¥
fo, EENEGD PP HICE B2NBETD, BEBOL I Kke v ERfEa =y 12D T LE
RICKIEEE LT, EHOGEENSRRBICEIFEEFEERLT - 51T, IMBEICEIRENTET, H
WE 1A S IZIZREARE (80 X 20 X 5cm) OfIC, 4ABSAOEEBIMTE 3X51KiE-tke £D
fih, BFAKIBOBERER CHRKBROBEDBRICK - T, XEEOKEMUIED b1, HBKEEDRFNES
LR AN

vV & & B

AR E TRNICRBICT T 2 AR, COBRDREOBRICE - TZEMIRT 5 BT, 4%
XoiT, TEMTLOKSBRIBEORN:, BN SR TEO RO BRT EORBEICONT, FECH
HEMZDCEBEELEEZONLDT, COHREEELENCIEHTATFETH %0

B, COWMEDLDEEDICHI-T, HENRGHASBRE 25 REL, BEWABE WH
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Studies on Moisture Status of Forest Soil Part IV
A development of original field tensiometer into

automatic recording system and some improvements of the system

Jiré Yosaroxa®
Summary

This paper deals with the development of an original field tensiometer described in

Part 12 into an automatic recording system and some improvements.

Received November 21, 1974,
(1) Kansai Branch Station.
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The writer confirmed the following facts in his subsequent measurements in certain
forest lands®# : The rainfall affected the moisture fluctuation of soil due to its frequency and
precipitation. The patterns of soil moisture status were different among the subdivided soil
types of the brown forest soil group.

His original apparatus was a non-automatic recording type, so that the periodical meas-
urement of soil moisture was restricted to every three days in mountainous forest lands due
to the heavy labour involved. The development of his original apparatus into an automatic
recording system was desired to get the more detailed information on the moisture fluctuation
of soil after rainfall by continuous measurement and to lessen the heavy labour.

These problems were solved by his new apparatus and, moreover, some improvement of
the original apparatus brought a reduction in size, more easy maintenance, and increment

of adaptability to the colder season.
Automatic recording system

1. Mechanism of the apparatus

The apparatus consists of the following five main parts as shown in Fig. 1 and 2 and
Phot. 1-a~d.

(1) Ceramic unit (CU) : It is a combination of ceramic block (Fig. 1-(1)) and hard
vinyl resinous water-stock bottle. They are pasted with metalic glue as shown in Phot. 1-b.
The ceramic unit is connected with a pressure transducer by the vinyl tubing through the
plug (Fig. 1-(8)) for water supply.

(2) Pressure-potential transducer (PP) : The negative pressure added to ceramic unit
changes the value of variable electrical resistance in this transducer. The additional marker
potential (Standard potential) to transducer corresponds to variation of electrical resistance.
The measuring range of this transducer is 0~-—760 mmHg (pF 0~3.0).

(3) Automatic switching device (ASD): ASD transmits a large number of signal
potentials from P. P. transducer by turns to recorder. Switching speed is one signal poten-
tial per one minute. Other functions of ASD are the control and measuring of signal
potential.

(4) Recorder (RE) : This recorder is one recording pen system of very small size
(14x19%11cm, 1.5kg). It is driven by a battery (12 volt) and its maximum recording
range is 100 mV.

(5) Source of electricity (BB) : The power sources of recorder and switching device
are 12 volt batteries with 40 ampere current per hour capacity. The source of marker
potential {(BA) in Fig. 2) is a 3 volt dry battery.

II. An examination of correlation between variance of negative pressure and signal
potential )

1. Experimental method

The variance of the marker potential was calibrated under the following conditions : The
tensiometer was completely air-tighten and its pressure was reduced by vacuum pump.
The connecting cord between P. P. transducer and ASD was 100 m in length, the same as in
field practice.

2. Result
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Calibration curves were shown in Fig. 3.

Curve A : It was the calibration curve where the negative pressure range was 0~—300
mmHg (pF 0~2.61) and marker potential was 50 mV at non-pressure. Correlation between
negative pressure and signal potential was linear and about 4mV of signal potential corres-
ponded to —20 mmHg pressure.

Curve B: It was the calibration curve where the measuring range was extended to
0~—600 mmHg pressure (pF 0~2,91). Although it was slightly concaved, its non-linearity

was unaffected on the conversion of signal potential into pF value.

III. The result of field practice and some data

1. The sites of measuring plot

Two measuring plots were selected in the same old evergreen broad-leaved forest in
Mt. Rokkd, Kobe City. Plot 1 was on the ridge of mountain slope and belonged to Ba-soil
(Dry brown forest soil) and Plot 2 was on the lower part of mountain slope and belonged to
Bp-soil (Moderately moist brown forest soil).

2. The variation of pF value

The apparatus was in good order during the measurment for 9 months up to the present,
and it sharply resbonded to the changes of soil moisture.

Some data obtained were expressed in Fig. 4. The patterns of moisture status of selected
soils in long term agreed well with those of same type of soil previously reported®#,

The most advanced point of automatic recording system was to make clear the true
maximum and minimum values of soil moisture and its continous variations due to rainfall.

The comparison of soil pF curves by continuous plotting and by every three days’
plotting the same as that of previous reports®® from same measurement was expressed in
Fig. 5. The differences between two curves suggested that the exact fluctuation of soil
moisture due to the meteological factors may be lost in the latter case.

In the writer’s opinion, the automatic recording system is most efficacious to make clear

the true fluctuation of soil moisture.
Some improvements of the original apparatus

The improved apparatus was illustrated in Fig. 6 and Phot. 2.

The most important point was the following modification of ceramic unit : The small-sized
hard vinyl resinous water-stock bottle (about 400 m/) was directly attached to ceramic block
to bury in the soil. It is efficacious for eliminating damage due to the freezing of water in
the cold season, decrease of mechanical accidents, more easy maintenance of air-tightness of
apparatus and decrease of box size. The writer confirmed that the function of improved
apparatus where its ceramic unit was buried at a depth of 10 cm was normal during the
cold season (at least —7°C in atmospheric temperature). Moreover, the storage of four new

apparatuses is possible in the same box of the original apparatus.



