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Fundamental Investigations the Eiectrical Resistance Soil Moisture Meter
— Re-examination of calibration method —
Katsuhiko YABE*

Faculty of Agriculture, University of Osaka Prefecture

Abstract

The fundamental investigations on the calibration of electrical resistance soil moisture,
namely glass filter block soil moisture meter, were conducted in order to clear the the
influences of drying speed, the apparent specific gravity, the soil volume, and the method of

knowing soil moisture content each drying stage. The results observed were as follow.

Firstly, the soil in the metal net basket should be dried as slow as possible on account of

being apt to appear the differences of soil moisture content.

Secondly, as the difference of apparent specific gravity of soil influences the relationships

between soil moisture and the electrical resistance, the apparent specific gravity at the calibration

should be nearly equal to it in the actual field.

Thirdly, soil moisture content both of soil surface and inside of soil each drying stage are

influenced by the difference of soil

volume, the speed of drying soil,

and so on, so the

calibration should be conducted over drying slowly after soil were packed much more.

Lastly, if the conventional method of method of measuring the basket weight is utilized

to know soil moisture each drying stage. the correct should be neccessary to get more accurate

soil moisture on account of being different from the real.

1. € A M 2

B CHEA S OBRERIC E 525 & LiIRER
HUXHERINEERZ LTHDH, TOd, Thi
Tff 2 DHEEKGE OB, HRRUTH ORI
720,2,8,4 R IR TEIA, EfL REETEVE
WELEABIRW TV, £2T, FEHERIFATILE
AR TELLEKRGEHINED 5 Bo DFRCESIRHN
FEAGFCEL T, FEOBREERCS + Y 71—
v a VHENTSTRGI ER0E LD, JUBEOS
WEHRIAT E 5 X 5 ERIC TR 24T - 7,

APRTIL, F+ Y TL—va vEBFALEON
LD P OWTRIBH B BEEEL DD, flid
BEHL LT, FEOBESHED, BIREEY I UTHE
DEWGREPE BT B ARG ORI HEC > EREL, +
BSEHREORBICOVLTIRIRBE X Tl b

DET B,
2.% B #H &

R (A Ll R AR AR LT, 0
BHIE— 1D LB THD, EhFr )V 7v—Yay
> HEEER IR — 1 R 7 v v AR R AT,
+ET &HEB I R v b (WA V =9.5%9.5 X 11.5

F—1 KEFARABERLTOWEN

H B BB AR
(B2 %
0ok & 2.60 | v 2mllE 2.9
W o PR OR(%| 30.2 |H® 2~0.25) 17.4
v M B OR(%)| 23.8 | MEY0.25~0.051 30.1
A KB 29.8 || #AP0.05~0.011 19.8
EOAKSYE(H) | 19.3 | Bt O.0LEAF | 26.8

+ (BRFLSE) | B4

R AT LK B S

SPCPG Oct. 1978



BRIEHIA LA S BT S 2R 2

L k=g —
L Imgks o b

in
1

. EEKET 7 >

S LRIY A —
AR A S —
. HERS ot

. ML

Y v
CBABATE b
LB

. Widk

L BIERE

L HERER LS

[ I I N

._
=3

[

o oo ©

w

B—1

(em?), 9.5%9.5%49.0 (n®)) KHKTAL, —BEE
Wlic, 36K, BXREMETSHEMFTRY S. M—3
A% Soil Moisture Meter 2 LEEI Lo, HRERL
TAEPERETORIKIIH S AT 4 L& « Tr vy 2T
BY, FORL, P ARE y MK 2{HE 5 IR
oy M, REWAR Yy MTIZIOEER L, Rk
BELIEFEOFTHIF O PR IT25 4 | T L& flv—
F Lt %1, HEOmEEE O B LT,
%Y, tEoOREEE OB L T, 1.040.3%
hour £1.5+0.3%/hour oL CHEHRAS 2 L, %
DYZEERE a={HE) B L TiE, Te=1.344+0.02
£ 1.2740.02 DHBEFRS LW 10 ==1.2740.024 1,134
0.02iC 2 THIEB R * L, 1K BOEHHICHE
LTk, #EROGE (THELEY M- TR Y, £
HEOKGEERERD & RREHEE S OS2y v 7
Vv I X ) BT B & OB BT 5 1,
s, HEKGEORHAELAOEREF TR

7y v R o BRI

10D 5 LREWRLOERTE LT B, o, BE
BRREDEWTIE, vV Frv—vav-a—Fr0+
BARSEDZER 3 BEEU LD 258, £+ ) Fr—
a VETSBEERE LT biob bV 5E L %
LBz kit

3. ERERSLUBETOER

¥4, HECWBHEOECELT, HERREK.0
%9.5X 11,5 (em®) Tra=1.264:0.02£6.0X9.5X49,
0 (em?) Tra=1.27+0.021 2> CixE—2, +HEA
FH4.5%x9.5x11.5 (em3) T7a=1.28+£0.02 £6.5%9,5
%1.15 (em®) Tre=1.43+0.021C 2\ TiEE—3, =+
BEARE9.0x9.5%11.5 (em®) Tru —1.33£0.02 £6.5
X9.5X11.5 (cmd)Tra=1,26-=0.020 2 Tit B— 4
DERYTH S, )

B—2iBL T, V=9.0x9.5x11.5 (cm®) Cru=
1.26 0,020 DRI FE O SO TERIEH

500 ~..
400k ~J0
00k NN ===(1.0£0.3)%/hour, V=9.0X9.5X 11.5em, ya=1.26
\\ —ee=(1.5%£0.3) » " ”
NA =—(1.0£0.3) »  V=6.0X9.5X49.0cm, yg=1.27
i 200 " —— NN ———(1.5£0.3)  » " 7 ”
% ~~
L oop
#
fi
(KQ) 50F
40
0P
20k
10 1 H Il L
10 15 20 25 30
2HOKE (FkI%)
H—2 HEOBEREEOE I L % HEAS —BSIKIOMEE

SPCPG Oct. 1979



28 TEOHBEHEEOE

500f
400
300

i
&
#
Bt
fiti
(KQ) sof
0}

ok

20

——(1.0+0.3)

—=(1.5£0.3) » " "
)
)

%/hour, V=:6.5X49.5X11.5em, Y¢v 1.43

" V=4.5X9.5X11.5em, 7q:=1.28
" " "

10 15 20 25

30

Rk (k%)

E—3 4HEOEREEDORVE LS FTEKT—BSEIORR

~.
500F ~.. '\ o —(1.0£0.3)%/hour, V=9.0X9.5X11.5m, Ya=1.33
400 b ~.. '\. i wam (1.5£0.3) » »n i
300~ \-~\\.\ e (1,04£0.3) 0 Ve26.5X9.5X11.5em, 7g+21.26
~ "\'\ ——————(1.540.3) ¥ n "
200 O
"
R
100
i
&
(KQ) 50
10F
304
20
10 1 1 1 1
10 15 20 25 30

Rk (KIE%)

E—4 FEoOSEEEORC L 5K s — BB OBE

— K BEEHCR T, BB EBO30% T
($£1.0+0.3%/hour &1.5+0,3%/hour 7 ghfRHEICIEST
{HOEZIZR bRV, HEKSHWI27.0~30.0%H T
MHBECEEN R b5, Tihbb, 27.0, 28.0%D
5 2 B T R e — R B R A A U, £ L TRI2L
0% Tl ET 5, FORE, BoLERS
FEIBVC 73 B W IR E D 3R\ T 3R U A B K BT
WL TAXRERIBHBELRL, T0RIM3I~4%D
ET D, —F, V=6.0x9.5x49.0 (em®) Tra=-1.27
£0.020B QA DEREE DR NV TEHD &, IR
26 %L EoE - HEASEE CIEE STz L A EF
CAGEOfcs LAUESIERELRLCW225,
26.0%F13E DHE AT — B 5 L DD,
#4923 0% TR OHE TIHHIREZE L, £O%, Eot
B R CSE  E RECEE AR U, R
DFEHHFE UBLIEHECH UTE W HERGE2 7R
LT3,

SPCPG Oct 1979

B—3icBL Tk, V=6.5x9.5x11.5 (m3) T 7
=1.43+0.02084¢, H— 2 04 L REEVHKSS
BRIRTVE, R s T X B T R R O B AR
CIE & A EENR BRIV ARIZT. 0% AT TR IR 2
LT, FORITR UK BT BRIEHE
waEaA U, [ UBSIEUER LT 2 % 08K T
DENTIND, —F, V=4.5X9.5x11.5 (em?) T
ra=1.2840.02 DHE L FBCE TEKSTURTIZ
1B AEETR LRV, EVEERSRBEISGETT
RVFE LRSI GO LT B S BESECHHE
HERL TS,

B— 4L Td, V=9.0%x9.5%11.5 (em®) TTa
= 1.33:0.02084, B—2, 3 :EESC-EKGH
TSR UESIRETE — Tk B OBIGRE R LT
WA, W23 0%HETHEIMEAsE L, OB
HEY A S IRCE LS VR T &4 ~5 %
DFBAGEDENTED b, HHEAEORHAFL



ERIEHA SRS BE T 5 E ARG

29

BRI 5 UTRE e HEKS HERT. —7H,
V=6.5X9.5X11.5 (em3) Cra=1.2620.02D%4&1
R, #918% (T TR RE L, TO%RIK 18
KGEBICHEL TP VBB E DB 52 R USRI
B L OV R G EE R T &b B,

PlbEo BisdE o BVe T 5 ERERE» D RETL
T, FEKRGOEHEER T B OREERE OE I X
DHBIPNICEELL S5, L L, BV REEKGHE
2 B EEEK G OECEIRAN & HEEAEE LT I
TR E DR X HEENEL, HEORSEEDE
WHDE CEBSERECS LTEV K ER R TE
ARHDHEE 2D, COHEX, BHULEKSERTILE
BT G OB BN A A — XICFT R B AMEL LK
SR BHEN R v O TEEOR RN &
MM CHEEIRRL Y, TODIERNCKGOREET
FTOHECIHEOGEEE DR\ T X 5 ESIERE—F
BADBEOBRIARL - T B5LDLEZBRS,

R, &2y PERETAIN LB OMIREE
(REE=r0) OBVCETIEBRERIIH-50E%
DTHbH,

Bl—5wBIL T, LEARENV =6.5X9.5X11.5 (em
8) LAUCABOES, re=1.2740.02& Ta=1.4240.
QLEIERETA L, MXBibakl s, mHihig
ECHEASEBE TR EAEELGRIBES 528,
26 % HE CHREITERRE L, TOBE KSR
B OEBRNETCE T IR TP, Lo
DT B G B HI15~20% DOECR UB KB FH
HLTTa DREVCHE R FI4~5 %L B\ HEXSEE
AL TWA, ¥, HEEAEV-9.0%9.5x11.5 (cm?)

DBE, Ta=1.34+1&7a=1.214 ERHLEBTS &
BoHEASER LR EAL FSELWESRISHE— 1
KOBOBEFRAYRLTVAY, ZOBELHI26%ET
MERIIZZE L, T OREWTEKSHEA & HEOR
EAET I REV TN TP, TOEL T DR
ELHIVNIWHIC I L TR 5 % 1 A CERIEE
HLTECTEAGEYRL TV 5%, EbiL, HHEAR
V =6.0%9.5%49.0 (cm®) DA, 70=1,27+0.02 &
7a=1.13+0.02 & % HiEKET5 &, Bi2F&RED
HAERLTWS, TihbbE s HEKSHER C
BT LA CRUBERBIE—+LEXTEDOBERILS 5
25, HEOBEIETC Lz CHEE R T <,
FOEL Ta DREVCFHIFE U BEEIECK LT 4
%13 ELBERFENEL o T 5B,

PED 1a OENIZ X 5 T BT 5 ERRER S B
BLT, By 1EASREETREE AL TaDBVIE
5, BREHE—TEKSBEOBFIRROERA Y
RTH, —FF, HEORERIELC Licdio Ta D KN
X o T RUBSHIMEC LT, 7ae DREZTTAD
SCHCHE L TECTEKGEYRT I LB b E
Ttote, COEEE LT, HEATOBWEETIIL
BEOBECK U TKSBEAASC TS0 5 & HER
Thb, Lnl, HEOEENRI bItEAR, +EAGO
EWFEIR TR HEOMBREBEIT 5 kOB BN St
T, Azx%y FAOTEZR L THEEAFET & ORI
HERTAE 5 K AR E U B e e DANT LTl
Fr)FU—vav-h—TRRAEDLOLHEREND,

¥io, &M Ry HOTEARORVICERT 5 ER
HEIR—6D LB TH B,

—.73=1.27, V=6.5X9.5X11.5cm

~. ——=73=1.42, n
500} ~. —7a=1.13, V=6.0X9.5X49.0cm
~ ~
400k S~a " ——=7d=1.27, "
g P i Y4=1.27, V=9.0X9.5X11.5cm
300F ~J580 SN\ ——— =13, P
20 N
‘LE: 0 A
&
‘;g: 100
i
fitt
(KQ) 50F
W0
30
20 f
10 1 1 i 1
10 15 20 25 30

Tk (EKIE%)

B—5 LHEORILEDHEC L5 KD — BRSO E

SPCPG Oct. 1979




30 +EOYEIEFNE
500}
400F P V=4.5x9.5X11.5em, Y¢=1.33
a0k —— V=6 rs><9 5% 11.50m, Ya=1.27
' - Y =G (0X9.5X 11500, Ya=1.27
. PV 6.0X0.5%49 . 0cw, Ya=1.27
W 200F
i
LT
i
{8
iKQ) 50p
Eh] o
304 —.
20F
L [ L 1
1Om 15 20 25 30
LKA (RKERZS)

H—6 +HEARORVC LS ERG—ERISHOMEE

H—6wBiLT, HEAK LLTL9.0x9.5X11.5
(em3), 6.5X9.5x11.5 (em?) £4.5%9.5%11.5 (em?)
OB L6.5%9.5%11.5 (em?) L6.0X9.5X49.0(cm?)
D 2O OWCTRE Lic, ZORBE, ¥7, §iE
DBEGIIRAEOSM A r » NCLBERXEE 2R
BORERETH B, WHOEICEEDOINDEIZE LT
B IRBE TIEeh OB EEIBIER E Ve KANTEA
OHNBXISFET NSV —~F, ERSRBCR BIC
BT, PNOBEESUNEF UL IR LTRE
 fe AR RT, FEECHIK X D L ESEHFEIR
EVy, YOS HEAEBRORNMEL THEESRON IV
BRI BRI OB LI KRE
LLEOHD 6, HESHEARENL, F+ ) 70—
Tave - THREADTEBNLBIED, OB
HIC DL TIEHER 3T A OSERIER HEOERR
T 5K G AR DT X 0 Bin - o iiEn B b s
LOEHEHER S,

frds, LA EOEBRE LI ORI IO T L [FEED
{HI F 7 LT e,

BT, B0 TRl 5 1IN

% 2 %MLT“

DKGFGHCDCTETLSNICOT, T2 TEAAY vy
MEC X AF v ) A — v s VIR BT B HEKGED
B HEEHELT, REET, FRC2LTEOFRR
HE—2, T—3IRT,
HERSGEOBHFECEL L, <Ay y FENE
Y ek, WUEEME O Ty v 7Y v /X
HEIEE (RIER Sy v 70 v i) IO Ey v~
7y v I X B K BOMIERE CRELEK
BED O3 FHEC L o CTHEEREMOLEX BRI
FTHZER LI, Fho, HEARILIV=4.5X9.5x11.5
(em®) DHHITDONTORMT Lic, FORIILLE
PI0%, 20%% LU0 ST ¥ CHa: LRI TR
Lice EF, LEEHWI27 BT & Cizh LICIRBBIC L
T, ekl & E Y L OENCIIENTH B ENGE
B, R ORERILL D LR E HiC 8K
SEABRTAEIINS D, DETHEI 0% T E
T UIIRBICR LT, SRR BE L b L
XHOTEASBELYER L OB, ThESHAFI L
I, BEENHES LR, X B BNETEEO HEEM
(=Ls.d) #EET5 & Ledo:1.43TH D, {ERINUT

ioVi“%_tﬁg?K%ﬁ;H

10/ Wi

20/ h‘ 15

—

T
(. 1 1N0.2 No. 3 [No.4 No.5 | SF35 Mo

K E

MHMﬂMﬁMS%%jmwMZNj e

8.9
11.0
9.2

9.3
12.3
10.5

20.2
20.8

8.8] 9.0} 9.4/10.2

12.4
10.5

ARy PETEE
R I A,
vy vk

SR ¥FING

12.2112.9

10.1

13.2

11.2 11.3 20.7

27.8

20.0 27.827.226.8
!
27.3]27.1‘26.8

1

! o ‘
19.217.6117.6‘[18.9 18.7 [28.3!27.427.228.627. 4‘
27. 5‘27 4 27.3

27.1

19.9|15.5120.3.19.1

|
19.718.9’\19.218.9 19.5 28.0(26.9

* LK IER - v PRI
SPCPG Oct. 1979



BRI T EEK AT B 5 et 31
F-3 BERL‘EOLEASIEBER Q0%IEH
= 6.0x9.5x11.5 (cm®) 9.0%9.5x11.5 (cm?)
NS Y -yl‘\

mﬁﬁﬂj&“ \i% No.ol | No.2 | No.3 [ No.4 | No5 | 5| Nl | No.2 | Mo.B3 [ No.4 | No.5 | F 35
AAEry VERBE]107] 9.7 8.7 9.4 93| 94 100 9.1 9.2] 9.1{10.0{ 9.5
WALy v 7Y v 12,1 ) 11.2 1 10.8 | 11.5 | 11.9| 11.5 | 11.0|10.5| 9.8 10.0| 11.2| 10.5
iy E ok S B E]10.9]10.2) 9.7(10.1(10.9] 10.4 |10.5| 9.4! 9.0} 9.2 10.5 9.7

b)) BI3ER—+t v MR

FEOTIN IR M S DK% DT BWCEH T B
HBLEEX B, IO, HENIHI0SBITE CHBRLE
KRBT LT, #RE X5 HEKSEOEHENRD
P -TRD, o2 FEckE L, BRTH4
BOENBDBIND, ThbhHWINTS L AEEEN
BObh, BINFEEO BEEHEERD S & Ls.d.=1.06
THY, WoOHIPERE Lo 2 FERCEEEE T
Sbhb, WL, HEAELYV=6.0X9.5x11.5 (cm?)
£ 9.0x9.5x11.5 (em3) TRk &L Lic @ onTH
HafTole, ZTORBE, HEAEIRERBT LR
WIESREE Lt 2 HREIo LB S R0 BHERCK LT
BEDPNIL R BEABEDBbAD, COBBALE LTI
TEARPNE B EFLORROFELZIT B\ e
DRGNP TR I N DA, HEAEAZL
&I D FEDERI S T 5 B RE AT L THEL
755 TR Ll 2 R BB LK G EOE
HECEN P b b D EHERME RS,

4. BEELUEED

—ICEF A TR G R 5B o - ik, Bl
DHFERGETELRE D BEY LT cEHT5 2
ERLTHY, FDDHEA DT RI I INDHEH
EEVREFAET S, Lo TF+ Y 7r—va vic
BOTITEERBTT 5 02 LV, Ba Oflistd
bt FECRBLLI-DENTT Y Z 2%, Th
e, ENTE Y Tr—va vEFT SRS I TILT
XELROF VT~ VEERNILTE LN
Bl by, 2T, $#+Y 7 v—vayv
A SBCEETNEMEAEL LT, HEOWEEE,
RIE, TEABROME, I bRITEAFREOBELC
DWTHRHEMZICDT, TOMELE LD, HTOH
BxTHZ LT, U LoMBEOMIC S 18 oiiE
DEELH LM, THRIEUSDKBNA L 5 1efloks
T 5,

BT, Fr )T U~ a VIREWT, BT
CEHL T, HEEO WEREED BV bAT, B
B, TibhbRE—IRREBY BT 50T EXHELR
WP D EHERERETHIDRERSE LE 2D,

W, +EORBREE, Tiobb{ItECEL T,
FE TR X SR E OIS IR TR L EDE
12X BTN D, RN SR B BRI
755 LRILEDE L HHENRTED bR L 0T, B
DEREY+TFMoic ETE v+ ) T v —a YET 5
EhBB, Lo TH v ) Fr—va ViR TELRD
Hiho R BHT 2 RELEDO L & Tfibilthuiib
RS B,

Fto, LEAEoNMNCELTE, HEAEIIE
LEUOEENSETH LT HDDEIGHNREL D
», HEXAGROBEHETCIHALHR IR L ST,
EoHEKSELD LA ATCERERDR, KREWE
S OB EN LR LT ED BEIEINEL 72D
TebHEARIIS E O RELL LRVWHNRIFEE XL DR
5,

B, HEASEOBHRCEBL T, EREYERM
TEBERIETOMENLIELE L DR,

5. &% & M =

AERFRORH TIY, LERECM LIRS
ERTVWBDTER LI, SEkF vV Fv—va vD
BEMARETIICL Vi,

B, SROBELBIEC X5 XS BE3
LEBORFEETTACHID, WHAWALEITERE
WER & F LRI R RSN, FR20
BoohbREYETS,

31 B X ®

D ABPAGL - Ak (1956) 1 J - B K45 90 8 Sy i s
UHZIET RO, A6, 7.

2) snBR—= T (1957~ 1961) Ml $th -t 58 K 45 0 5 S0 i s 1 1Y
T B, M AR (3),(4),(5),(6) .

B e - - WD (1964) ©RARSFIEM S A7 4
NG =TTy 7 RO LRI DV T, R BRI,

A LN - HEIIGE: (1968) 1 WS T T B sk

GHIMT 2 IE ORI D>V T, B e RS EIHER.

5 EBEE (1972) 1 MRS ONET L, BT L0512

yo
7.

(1979. 9 .27. %%
SPCPG Oct. 1979






