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The Comparison of Electrical Conductivity for Soil Solutions Extracted in
Field Capacity and Saturation-Paste
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Estimating the electrical conductivity of the saturation-paste (SP) is a common method to assess soil salinity.
To assess soil salinity realistically, it is important to extract soil solution under field capacity. However, few
studies on salinity assessment have been conducted for soil solution extracted under field capacity (-33 kPa;
FC) moisture condition due to difficulty in soil solution extraction. This study was conducted to evaluate
whether saturation-paste can represent field condition. Soil solutions were extracted from 22 soils in the plastic
film house (PFH) and 18 soils in the reclaimed land (RL) at saturation and field capacity moisture conditions.
Those were analyzed for pH, EC, cations (K, Ca™, Mg2+, Na") and anions (CI', NOs, POs”, SO;”). Both
cations and anions of soil solution extracted from FC showed high correlations with ions extracted from SP in
the PFH and the RL, except for NOs, PO,” in the RL. Results of the t-test, the ECe and ECyc were not
significant at significance level 0.05. The slopes of the equations between ECyc and ECe at more than sand
50%soils were higher than less than sand 50% soils, and differences of saturation percentage between SP and
FC showed larger as increasing sand percentage. EC was related to soil water retention by soil texture. To
determine the EC, soil texture and other soil properties which effect the soil moisture should be considered.
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M A
ANAEEE Bogo] ZA5He 284 ol F H=
2 QRHOR S WHOR B ARES B7
shd] 71EAoR olgEt Amolr, A7IAEEL Eoh
NIZol} o Eoke A4 uIEE Ale TEelom &%

(9504 EapiEor F39 2ggele] /W
wre 2o QRES W AL 71EoR Bk

N
rr
Al
B
A2}
)
rr
Hm
oS
)
>
>~
uo s
O

A7NAees =45}
Ha7t wE2Eo] Qe EGEAS diislr|= " (U.S.
Salinity Laboratory Staff, 1954), £3| &¢EofofA]

A4 12010, 9, 29 <0 @ 2010, 11, 11
*2 AR} : Phone: +82332506446
E—mail: yangjay@kangwon, ac kr

Eope] GRESL A% ARW YYF BYo] 9o
-

Aol o g3 4 U FRAZGIA Bk

> ob b ore
i
__>,4:
J

A ZopE SN Bl EENX|EPY (immiscible liquid
displacement, ILD)S & F&3t EQFZOHS W3},
Dyer et al, (2008)2 EOF &Rz 504 —230 kPa
fpxzle] Epgole FEel] EFgAS THele
o259 F& WAUESS BASHH SEluRtolAl=
Eaplao] A7 HEES 34

w0} ulwgl AEe 90
al., 2003) gt Zo| o A2 F230Fe] B8
olg FEol0l WIHELES vng A7 ARsi,

S HeHE EFENE FEFE o] ofF



ol

ot
o
=
)
e}
ﬁ P rlo

>
uci)

al,, 1944; Scott et al., 1971)0]} Z-&
al,, 1975; Suarez, 1987), ¥4&EZ =¥ So] it
Hahte] S faEge ol8stod
2589 (immiscible liquid)™} ¥4

F&5M= "WH (Dasberg and Nadler, 1988; Rhoades,
1996) 0.2 Lrin, HETENE ol g3 Wilo] g &

i
filo
off
)
=
o
op
Ot
o
2

ofgole xZsle] mopgolel ola RS ZAslr] &
ofstch, o] WL HIEF GO ILD §AE CCL,

CpHsCls, CoClsFs, CoHCls 53} go] Wyl 331, 83
=7 ¥e golo] AREEHCTH (Mubarak and Olsen, 1976;
Gillman, 1976; Whelan and Barrow, 1980; Menzies

and Bell, 1988).
2 A7e o 24 A=A A A2}
GAOR A T EFGAS
AEEs vwsh, msh g

>
N
SN e A

BN
o,
A
2L,
e

2
du
r
)
)
el
)
Hm
oS
flo
=
2
ol ¢
2
X

)

HES o83ttt AHEWY

FgeT) w3} ANAER T

7

HAx gk 712 A, Qo] Au UER, ulay)
% 5 ol gaE d5o] ARH A = wo
o] Bj5te E4L tEl A7 AREs} R Bl &
KX

Afsto] Aol ARESFAT

il

a3l =
HilF

Germany) = 3413 Lancaster# (NIAST,
1988) 0= FASISITE EARARS: HISAR (NIAST, 1988)°
2 434519t} CEC: ammonium acetate (pH 7) HPHO
= Mechanical vacuum extractor (Sampletek, USA)E o}&
Blo] BAI5199T) (Soil Survey Laboratory Staff, 1992). I
3H4 ofole e wo)o] & 70% ethanold} 10% ethylene
glycol®2 Aol = 1M NH,OAcZE
Coupled Plasma Spectroscopy (GBC, Australia)@ 54
B9} (Sumner and Miller, 1996; So et al., 2006). (Table 1)

L,

= ==

ZZ3}3l Inductively

Y Aol olgd

—33 kPaclX|e] EoF R3] 3
FEE=2 (Brady and Ray, 1999), ¥ARggko] 4=HolaEo.
~83 kPao] AEolX T, 2 mm AT A
25 g& 16A|7F oAy %53] ESIA|FZ] B Pressure porous
plate chambero]] @3l 48A1XF o)} —33 kPaollA] 433
& 0|2 ¥, 105Cojx] o] Faf RS =A3|9I)

EY 8Y X5  mYETO EFgAS 233

7] glste] 33 kPa®] FSHAIN FaAEFe 4
BRI Aol WE R4S £ 4o] polythene
bagel Wi gHe7]oA 24AKESF 25C S skt
EoFgole HEYFANEUS ol fste] FEshact

[e)
ILD floal W7} 1 57 Mg m ¢l Trifluoroethane
(TFE, C,HsFs, Sigma)S AMEalGlom, #HEAdolaba] A
e5l9it} (Phillips and Bond, 1989), YAME2I%H (50 ml)
o] EoF 20 g7} TFE 25 mlE Y& & 3087+ 25C, 43300

Table 1. Chemical properties of the plastic film house soils (n = 22) and the reclaimed land soils (n = 18).

Exchangeable cations

Soils pH' EC OM'  Total N  Av.P,Os CEC’
Ca Mg Na
dS m' - g kg - mg kg'l ------------- cmol, kg'1 ------------- cmol, kg'1
) Maximum 7.98 46.00 122.61 6.42 361270  4.03 19.71 7.00 040 25.11
Plastic film .
. Minimum 4.73 2.34 15.18 1.23 55.11 0.21 6.00 1.00 0.08 4.12
house soils
Average 6.59 18.88 43.21 3.59 1236.59 1.48 1069 287 021 14.68
) Maximum 7.84 89.90 3.96 0.11 68.30 1.05 144 396 284 10.81
Reclaimed .
land Minimum 6.08 6.75 0.91 0.02 19.04 0.60 0.42 1.53 1.17 5.08
an
Average 7.11 34.33 2.07 0.06 4885  0.84 091 2.88 1.89 7.17

+pH and *EC were measured in soil solution extracted at field capacity.

SoM: Organic matter, 'CEC: Cation exchange capacity.
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Table 2. Comnrelation comparison between the ions extracted from saturated paste (x) and field capacity (y).

Soils Ton Slope (y = ax) Correlation coefficient
pe (y
K’ 0.663 097"
Ca** 0.651 0.69""
Mg 0.814 0.90""
Plastic film house Na® 0.732 091"
cr 1.287 085"
NO5 1.195 0.94™
PO, 1.082 0.93""
SO/~ 1317 0.52""
K 1.474 077"
Ca> 1.020 0.76"
Mg 1.490 0.84""
‘ Na® 1.329 0.94™"
Reclaimed land ) ok
l 1.109 0.86
NOy 0.604 0.38
PO,” 0.541 0.21
SO~ 0.679 0.70™"

EZ

. Significant at 0.01 and 0.001 probability level, respectively.
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Fig. 1. Relation between ECe and ECyc in plastic film house
soils. *** Significant at the 0.001 probability level (n = 22).
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Fig. 2. Relation between ECe and ECgc in reclaimed
soils. *** Significant at the 0.001 probability level (n = 18).
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AR 2 EoF 212ks opEet AR A7
7} B sand 9 50%E 7|Eo® S AEA
HjZ] EQFo Al sand 50% olstol| sk RIAMAYE,
FE, AYEE 71&717F 0.811, sand 50% O[] A}
FE, FEAEANAE= 11798 UebgTh A B9
A sand 50% ©]3}Ql w]ALR FEofA= 0,848, sand

o | e

50% o|ARl AFFEO| AL 1.08724 sand @eFo] W
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g
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: ECe, and y : ECyc depending on soil texture in the experimental soils.

Numb moisture percentage (% Sl
Soils Sand content Hmber OM CEC ; P - ge ( 0), ope
of sample Saturation  Field capacity (v = ax)
g kg'] cmol. kg']
Sand < 50% t
Plastic film  (SiL. L, CL) 12 44.69 + 1456 16.13 + 3.08 37.53 £ 3.71 30.20 + 3.12  0.811 0.963
. o .
house soils (S;Ed L>S)50/° 8 4143 = 1294 1294 + 552 3448 = 840 2376 = 640 1179 0911

Sand < 50%

Reclaimed (811 9 276 + 080 827 + 121 3289 + 1.71 3253 + 193 0848  0.998
0 Hkk
land (Ssa‘ﬁ;i > 50% 9 132 + 030 594 = 054 2844 + 1.07 20.00 = 9.12  1.087  0.936

+Average + Standard deviation.

'SiL (Silt loam). L (Loam), CL (Clay loam), SL (Sand loam), LS (Loamy sand).
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