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ok, K49 40 BORMBERBRE b, AEFERISTRBS RS , FEM FSBE L LART , B — A~/ Ng
I BRI B RS, BLEIRT, B LS4, 5—MLAERK 4 BRE
VLB, (S NETE 1, — R 5 Bk EISETUNE, FEAEETR b PR IT
T, T /5 K AR B A S SR SRAME I TR, 88 DA Sk, T 15 53 — AN IEH) 45 ok
IR , 5 FE L NS IR . SRR TIRL)S , PR o e B R G5

R RALA (AR ] Doran MR pH 3, 3% M pH FHAUBRA B HTE 100 A &, 5
BOREEER 1 R, B SHE—A R FAFHER S0, $85 1,000 F, Al
B ATARBIE =00 — 3 Dr. Lange Mss 54 044 MGF2 BUGHIS , iRB2
FEF S B SR A 5 — bR e P ALY, B 1%, L SR AR R S et
17, —~ ¥R A Y R IR AL SCBR SEHEAT, ASANLARLBERE TR s T-HIMAotiiR 2% 5 1R
K, RS R E B E R SR, IR SE,
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I BB AR A, RAFTREAT T W91 bk sh, — > 2 B AR [ pH 948 MR, A A IR GURR
SRR AAL; —A4~ 2 BRI FIEMEFR H 6 138, BIESRAL, AR 1 BT LR
EH , Bk, 15T IR0 1 f i o i 55085 068 I ok vl AR — B, T L b P & SRR B, T ik
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WA AR T80 s} TR ARG LR R, AR P BRRBRZE TR LA ZAR,
B TESChr LR P EAE B AL R ERB R, FAXANREN A — T B,
B4, TER E i R R R AEA e B TR R G B AR K, T B B T,
WEB, 5 HRERZ A EIEA, FIAARBRBKA, XA EENENTERERY
(3]0

(=) pH{E: B AR £ MEEATAER RS, R KR EAERBAESX
AR —2h, SIZERL R SR AR B R pH N, BRI — B, R 3 IR 4 BORR
TESET X— Ko EEEREIR pH I 56 H BB R A SRR E. AR 3 898
R PYF B, M T A EREY B 68, SRS %R e R SR BRR—B X
THEREE R Y E /KR, B E SR AR R AR TH 350 ZRE , ATH
Bg—#¢, b T A BRI S BRI R £ T %ZE, B T3A 0.3—0.6pH, 1Ml HARZHEEK
A HIERRTIIIE A , R BGRB8 N o

23 pH A0S RSN A LR T 1)

*&ﬂ%ﬁ g B ) /4 pH - o
+ #| pH 1 K & %k % & & # 3

(4 (&siﬂe, (i&iéléﬁk,) r&ﬁﬂ-Si*,)(i&{éOJ%ﬂk, 8 (B—4)

K23k /{\103k ¥0.2%k% /N\k0.2%Kx
51 8.09 8.12 8.12 8.12 8.12 8.12 +0.03
+2 6.00 6.12 6.10 6.10 6.12 6.11 +0.11
#1806 | 5.30 5.35 5.34 5.34 5.34 5.34 +0.04
589 5.05 5.13 5.13 5.13 5.12 5.13 +0.08
7as 4.90 4.87 4.87 4.85 4.85 4.86 —0.04
§T59 4.89 4.91 4.89 4.89 4.89 4.90 +0.01
#91 4.78 4,87 4.85 4.87 4.85 4.86 +0.08
i 4.57 4.63 4.63 4.61 4.63 4.63 +0.06
#rl 4.40 4.42 4.42 4.40 4.42 4.42 +0.02
F4 pH Rz ch ARG REEAO R (FKkk#EL)

E, ﬂﬁ%ﬂ g2 B & B pH _—
+i% pH K ) Hh % 6§ %

(ER A 8 B\ | (2 1 K, [(mB0. 58K, R0 58K, \| T2 [(B=~4)

(&80 |(ERE)|(BE: 8BS ) @

23 350 | 7.67 7.80 7.80 7.80 7.80 7.80 | 4+0.13
12 230 | 7.51 7.78 7.78 7.78 7.78° 7.78 | 40.27
F 4 140 | 6.69 7.09 7.09 7.09 7.10 7.09 | 4+0.40
1 140 5.68 6.27 6.27 6.25 6.25 6.26 | 4+0.58
W 120 6.67 7.22 7.22 7.21 7.22 7.22 | 40.55
g1 80 7.31 7.86 7.86 7.87 7.87 7.87 | +0.56
%3 60 6.48 6.81 6.83 6.81 6.83 6.82 | +0.34

()87 EAYEHRPETE HAGR AR, —AR A RE AR, A IUARB R L
5 E AT B A, T LT A BAFE R opr, B TR0, (BRAERIZE IR, Ak
KRAFRE R, MELAEZ TR RZAMESAIHERADRNKZE. HTRMA0H
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#hat ik, BT AR PIRG K B8 43 T4 , B0 R (3 FHSR B B R LR o

#AE Jones FI Christian ROARIA, S RARACIER , BEARRBIZF L. AHKS
1 & T RO AL R E R RIIK B KCl I b TS Sl SRR , W —S#/h
ROASRFRL AR , BN R AR S B UG , 6 B B P WL PR B IR TR Ko S BOX T2 5
R B , 3 0 BB A S AR AL B %o B0, B S Spy 2 SIAE KCLIR B R IR
HASEBIAR, B TEREE X — &, RAISLARE RS, 1 E — M, AR AE A IR B
PRECME, # 5% RAgHERRHR SR RmET
B, WIEN LR T8k (0.05N)H KCIEHK,

SHRACARBSHAABENBE, NE1 B sy e | 5
R RE, HTARR, E—EhEEEn & ¥
Bt ek, B LSRR ZE . 7E [F) B B4 38 28 gm 100004 (RitR) g
(1,000 JE ), fikeb AR U 1 Ao B RRARL DR, o 9 g
FE 9 DITIRRAR o ZESAASRE 2 (10,000 )R © a0 100 e8> 0 &
RO L BB ESEN  , RRTRR R
T PR SR — ME Y], pidk 5 B (R4

LATE], fE AR A/, LB 2, BB A K B ARBEE AN

B, L AR A RO FE RS AR , bR BUAR AT v A BB, Il Rt Bp 2 R &K, BLP
B, RIS WD, B L A L AT BB R — 1 B[R R o 40 Remezow!™ TS| 1Y
—H, X TR/ — SR, £ 0.01N KCl ¥R IR AP B3k 76,500 fiffikit, X1
— MR M EE A 0.1 ZREIHKALAR , TEAR R IR BE KCl 3 Wb BTl 3 e s S if ok 2 5%
1 SHBRBRERRRE , ABREME A,

®S FMHMREETRRE KCL Rk haom b

- AR (ER) KCl #% g W) Bk

B ¥ 5 0.001 0.002 0.005 0.01 (%)
1 0.2 | 0.15 0.3 26.1 31.4 42.3 47.3 181
2 0.3 0.1 0.3 25.3 29.3 34.1 42.8 169
3 0.3 0.4 0.3 5.05 5.12 5.47 © 5,97 118
4 0.3 | 0.6 0.3 4.36 4.43 4.60 4.95 113
5 0.3 1.0 1.1 2.34 — 2.34 2.33 99
6 0.3 | 2.0 1.1 2.07 — 2.11 2.11 102

B b, 09 T b X 8 05 THD B SR R TS PR AR 2E , R T EE B S BB/, T BLAE R E B A
1 FREE = SR S T (R AL B o

FEARBSERHIR X H H HRRZER T, EEMRGE L RE 615 A R R B AT E
B, B REFWEBM:, DUERRPRERN G, MEAKIE, 3 6 &X WM & # Ko
R LAE M, R BTEAT B ZBE , BRFT LIS R R E S, B i T A b el
F-Ik BE BT BN ELR, 3B & RS T 0.002—0.0005 NKCl 7B B, 3X A g, i R e
25 AR R K, FrUARPIE e, R AT X MIRMER B IE R 7 o

FERY PSR S i AR SE IR SLAR, S BURHR, 36—~ 5 SR R OT T B A
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X6 BB ERAY

MERE Kol ® B (V)
0.001 0.002 0.005 0.01
1 3.58 3.58 4.34 5.19
2 3.63 3.64 4,37 5.22
3 3.57 3.38 4,32 5.16
4 3.58 i 3.58 4.34 5.19
5 3.61 3.61 4.34 5.21
6 3.54 3.55 4.29 l 5.06
7 3.54 3.58 4.34 5.19
BB 3.58 3.59 4.33 5.17

B RMHEOEKEMTE, AR 7 WRIERRE, B R EESR S, B AS R R
VS E, M HE RS, B8R =R ILFH 5B 60 A , ] LAfE M8
2—3%o MIERFIRIESR , TEH 80 R R BT AU AL, F BBTEE e R
BB R, EEE ALK UG, i S BN AR E, —AREHM — K frK
AR =R ,7# BAEXMM , EHERIE /LR B S,

£7 BERTRERRESER

KCl #gE (V) Ul F—xkWELE | FoRBER | B=XRELR (%)
0.001 2.10 2.13 2,16 2.17 3.3
©0.005 2.14 2.15 2.17 2.19 2.3
0.01 2.21 2.21 2.21 2.24 1.4
0.001 2.26 2.27 2.32 2.29 1.4
0.005 2.29 2.30 2.33 2.31 0.9
0.01 2.34 2.36 2.41 2.39 2.1

* RIER 0.3 Bk BREE 1.1 3K, 400 1.0 41 2.0 3R BS i mig . i+ 20 ZLUF,
ERSHHEE,REEALE S 8 PR, BEENELHR,

=, ETEFRTHNA

RIS AR, BT Tt LR, £ R 2 vh B AR R o

(=) xR aBaH R

FER TERRRE/KE L, AR FE B RE R 1 BRI, FERE/KE
BRI A TR 11 X5, Mg LhRm LB E (EREK 3 k) fidhbas
HEFEAL AL, AP E R R g o 3% 8 BORS B, FEFTARIAEIE, kb
DRIEAGE R MRS RE AR, T ELHRMAAT R Z M, 4FRIYUMAKRE ST
FREEILR (R BRI E , DA AL AR EE — 34 254K, TT R E THERF{E 188 iR, B
2, XEHTRIEROFRAE, AHEhE b T8 B 5 ROME D E S R F
B8, B AR 0 LA Lhel, SRR B TR B, e b SR I B (R 9 ) e T HREER
TR — g, AR R BT A L Sy, SR SE A AR 65, R AES,
YA FSNHIA SR & b Sz b, R ML B A TR EZEROIER, T2
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B, EE BN g, —ENEF 08 M, T 8 KOS, RE LR ST BTG E
#10—20%,
28 TR ABNSICERRE (ER)

LIV S 4z B
XS hOBEY
L A & & W T G 2K i G XD
b5 N ¢ 437 369 328 +109
1% 441 421 417 +24
OB th 424 419 408 +16
= 451 431 418 +33
iy 332 281 280 +52
T AERES & 330 294 274 +56
& 259 238 240 +19
1% 228 204 193 +35
£ 5 % i 207 124 67 +140
= 188 68 —~34 +222
®9 THREMAMILRWEIME (%)
REEMAR | Bkas B # X &
(%) (x10%) 1 3 6 8 11
11.4 100 104 108 116 —
3 15.9 105 114 115 110 122
10 16.2 99 101 102 112 113

(Z)LPEHETFT 8
FEFESR P 8E Ll — BRI 13 2ok il, fEh R aGhlkiE — MEal) 5—6 Bk
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SRR A ) 5 64 iR B A Rk , MR K S S TN FE sk ABS LK AR,
ERFNRE, MERRMABRORS, B2 2 - 8BHRERhBE T EOshy #
MR ERE R, TTUFEH, £asne 3 KA, B 2 ZREMBEFREDENS;
TEFEERT 10 Bk A, B F-IR BF LA IR & s 4E 20 Bk AL, MAZBI R, B 3 ek
SHERRTAE B R I b b BRI N BE RZE TSR A A p IR S
fEve R B EAEAME, TUEN, B UEFREMSEMEROEHEE,£—
EHIERTEEAN , 7T B34 Fick EHMEAZYN, HEAEENE, EAORP, BT
% & Rl i RO T hn, T ELAE el SRR R R T R B BRIZKRE rb , B0 RS BERRE K, 3X
R 3% R e HH S b 1B B AR 1o

(=) HEiIR R 3T L N HEERT A9 52 Ko

BAFELIRE 5—8 XeUtEshdy, BB THRBEREN/KBE LS, EERED
W& 5—7 KPS, B2 AR R A R AL A IR B LE i o ,pH AR, T IR
Se1B P50 % B95E T 60 FLACASERD, IR{EH SR aR 1, AW /KFE R R FRK -6,
MR DR R RKFKEN 60 % EA, AT HERAMN HIBUEMEBRAE, BHNE
R AR IELY 5—6 X —NEEMRE, HABHE S—7 KREBTRIEMBE®,
RIEHZRGOEDRRNEDERKRE, FBFRRE N BN 2R, XAHARKEN
P, §MEBA=NTEE,F 10, 11, 12 FFrARRERE R, T HPHE,

210 R + WAL TR ER(ER)

. 58 % F B & % R
1 2 3 4 5 10 =N
N 440 458 467 488 495 - 514 —74
A g 554 561 566 567 567 568 —14
#* % 347 344 339 331 322 320 +27
x &8 276 264 259 241 226 221 +55
XE(ESEma)| 275 267 261 259 258 — +17

M 10 BFER T B, AFE MK EARR M g e EAE R AL R, TFF K
RAMEZTFE, EERRNTRERL, BANTEARERE, AZAKERRNXH
KRS, it IR RS a8 R —5, R ER AR, R HREERR S
BXEERM X T RBINA XD, KERRO RSB WE /N, BA, XEdaT
AT H R RE D BRI,  FF 2L S SMAy i (i1 7 LigE 10 RS 27 24K, X
R RE A B T3 pH BRPTEL, g RRE —1 pH BIZEF] LAE RIS AGE R AR R AL AL T
& 60 Z=AR, A 1.12pH M (SL3R 11) 7T A5 AL AL 8 67 ZEIRAGZEAL, BT USSR s pH
BB, I FF AR X SEOREACE AT, R 10 ZRAME 40 iR, XBRER, BRT
7RFE DI, i 6 RRAE AR SRR 7, AR T DA (R B AR R, (o

MR 11 Wl SRR, I AR RIS 4 pH fif, 87 10 ZRAMI 1.12 pH,, X SRTARIBA S
FER B MR B S I AR B, B — B, XMHBAT , A AT E ARREREY
PR MBI IBRIRE Do AEMATRRUARREMBRW, ABRRM LM pH,
B 10 ZKALK 0.20 pH, HE , i T HWEHERBFR(REL), ATEREYE
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11 fisERES+ 8 pH MAKR

« R OROE OB X M
1 2 3 4 5 10 %
£ F 5.10 5.30 5.88 6.11 6.21 6.22 —1.12
SO 6.93 6.95 6.94 6.94 6.94 6.95 ~0.02
* T 6.94 6.94 6.94 6.94 6.94 6.95 —0.01
k& 6.75 6.78 6.82 6.86 6.92 6.95 —0.20
ME(EBRm)|  6.88 6.90 6.94 6.95 6.95 — —0.07

HIBE AR, FTLAK 0.20 93X REEEER hTSE B P BB | #8a0 1R 2 1 S FFBGE
e T-525% pH B R, B — B E#— BRI REE,
| ORERRMSENRE (B 12), ¥ 10 ZRL ST 52%, KB T E AT AR

212 HEHRAE WM (L X10%)

1 2 3 4 5 10 22%(%)
# % 27.9 — 24.4 — 18.6 18.4 +52
KRECEBg) | 24.5 24.6 25.0 25.5 26.3 33.5 —~37
(SR D) 311 31.5 31.7 31.8 31.9 — -3

ML E B TZ , T S B F-H7R B A S A FTB AN, EEHIN e Rk T FF AR 17 3%
AT KRESHE, HrTHE, B K pH, (i igidh — LY R AT iR R
Mo ZKFER TR A B T8 10 R 37 % , X KR Bt T A b Yl T KRR R AP
o ERIBARIMA RPN, RFEHRR AT BB o

() L IEE TR BE X HE i A B TRk FE R0 i)

BALE P B RO BB T 4B A0/K R AR [ oh , ARFEBEAHE (4 7K F8 - By R
“3” RADG I E L AORRRAR A, SR E R FRA3% OB TS B i o AR 13

N13 RMTIREAMKRGEAMTRENER (Shi S x10%)

H 5 TR, # R % o1 /e M
WA/ E | Shaert/ MRt
1 at X 26.8 8.1 12.1 0.30 0.45
2 F % % 30.7 10.2 13.6 0.33 0.44
3 E OB R 38.4 1.1 24.2 0.29 0.63
4 bV = 38.9 11.4 29.1 0.29 0.73
5 E it 39.7 12.6 30.1 0.32 0.76

B R AT DB R, ME LBh R TIRENIE S, KBRAE TR ELHERRIES, T
KRR , B 70K B SRR IR P B IR BE RO LM, MERFAE 0.31+0.02 BITEH, BN 2%
Z M FRT —E TR, T B BB T RGBS TR BE , RIRE 3R RS -0 B 3 5 T S AR B
BRI, AB (i — % 04 LB, B 0.45 KW 3] 0.76,
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B, § & R

sy, AR SR A BRI £ 2381, BAE R B R, K 50730 12
P AT TR R pHL I, R B2 A e AR\ SR 0B UL B, DR T BB
BACHT S BIAREE, HEK, A RS, DR LRI, KR 3 5 SURAY%
FARK, PHIVERFHENES, KBHRNBEEERREE, REFTANDSHSR
B AEE SRR E AN, BT AR pH BB ARE R TR R R T2 —
PR, 155 S, TR AR R AR , R AR BRI N, A AR B,
BRERA (B AAERTRAER I SN, RBBIE MR ER , FHE] o B 7T A
5 R — A IR B R AR, ST S S BRAR IR IR , B — MR — BT R
it

e, 5T LM S DB R4 PR RO , TE ST TR P T, X F R
B3R, BB RARRA8 T BB 5 7 pH FH , R E N TR R
JR, BRI T BB B B DK R IR o TR AP RS PR T B S B R B S A 40
T B AT R S T R, (RS e 508 BB B I L R RS BB
SR, TS P BRI -3 7 B — B E AT B AR /KR T — A S8 AT 3
Bltdett, BTAOK-EeRE pH MBS , ER— AR MIE, RSy,
B T R 5 IR B T AR Bk, P BB R, PR FIBRE KCI
HE, B TE R, S MR

WA TR — SIS PR, LI R — bk RRE T 4 K R
SR AMREEMIIE, —Ab A, REBSEEI%T LR RTE, B
— AR WA, X EAMORT N, [T SRR P4 K R SERR IR
o WIR,FFH B MBEBER IR, & TANEES TR~ THER, RITA
9, TR a1 S P R B — A2, KL BB S MBI R R SERR IR SR
EETCES T

AW £

AT B R A S RO AL, RS AR , BUE TR AR R, pH FIR
Bo HRRY,EABME AR APRAER b , MR s (7 5ERERRF, £ ifvh , &
fE FTBER IR 2—5 ZiRo FEN AR B R B RUE 380 pH i, 3T L@ R
PR AR B — B X TR R 3, AR R Ao

FER it R B E B B, T4 1 2K, RATES 1.1 BRa R E R R R B K
AR — AR R E R, XTI /N RAR , f R MU SR v e B R b N TTIE K, T
R KBRS B S SRR N, R T IRMEAR RO B IE T X BRR

ESRRE NEACE R RAL B IMA R, REKE AT UBNIER 10—20%,

BRI B BAE R B T8, E—EEBERMNAA log € = log 4 — ka* #) Fick
¥ BUERE,

FrREARGR IR pH K, RSTHE, BHERARLIAE ; /KBERPR IR (L
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Tt , pH BK, B SRR /A E TR T ERER B R ALK,
TR R ], 5 i rh B R — 2 AR B 8 49 T,

& ®2 X R
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STUDIES ON ELECTROCHEMICAL PROPERTIES OF SOILS

II. APPLICATION OF THE MICROELECTRODES IN THE
STUDY OF SOILS

Liv Cum-kuang anp Yu TiEN-JEN

(Institute of Soil Science, Academia Sinica)

(SuMMARY)

For the study of the micro-regional properties of soils, microelectrodes are useful for
the measutements of redox potential, pH value and electric conductance. When the buf-
fered solutions were saturated with quinhydrone, the values of theoretical potentials can
be obtained by the micro pt electrode with a diameter of 0.5 mm and length of 0.2 mm.
If redox potentials of soils are ranged from 80 to 450 mv, 2—5 mv lower than the or-
dinary large electrode were found as measured by the microelectrode. For the measure-
ment of pH value of air-dried soils, the difference between the micro quinhydrone elec-
trode and the glass electrode was insignificant. In water-logged soils with a redox
potential below 350 mv, however, the experimental error may be 0.3—0.6 pH unit.

In the measurement of electric conductance with microelectrodes, the apparent cell
constants increased with increasing concentration of KCl solution even after platinization
of the electrodes, if the length of the Pt or Ni wire in the cells is less than 1 mm and the
distance between these two wires less than 1 mm. In the experiments, the reproduci-
bility of the measured apparent cell constants at different intervals was favorable and
calibration curve can be used for cotrection.

The results of application of the microelectrodes are summarized as follows:

(1) For soil clods containing large amount of easily decomposable organic matter,
the redox potential in the central part of the soil clod may be 220 mv lower than the
sutface. The electric conductance at the surface was 10—20% higher than the central
part. .
(2) In two different soils studied, the ionic diffusion of granulated superphosphate
within a certain distance corresponds to the Fick’s log C= log A—Kx? relation.

(3) The root system of buckwheat decreased the pH value of soils in the rhizo-
sphere from 6.22 to 5.10 and increased the specific conductance by about 52 per cent as
compared with the bulk soil. The specific conductance of soils in the rhizosphere of rice
was 37 per cent lower than the bulk. The root of all the tested plants excluding rice
lowered the redox potential in the soils of rhizosphere.

(4) For rice plant collected from five plots of different levels of soil fertility, the
ratio of electric conductance between the soil and the tice roots was found to be constant,
as 0.31+0.02 in average. The electric conductance in the functional leaves also in-
creased with the increase of conductance of the soil.



