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ABSTRACT: Saturated paste (SP) and 1:1 soil: water extractions are
commonly used to assess soil salinity and ion concentrations in laboratory.
Despite, the differences in results between the two methods, many soil
salinity samples are analyzed using a 1.1 extract because of simple, rapid,
fow-cost and well handing procedure for screening problems of soil salinity
in different sites. The aims+ of tf;f pregfnt study are to predict the electrical

conductivity (EC) and Na, Ca , Mg and CI concenitrations for the soil
saturation paste extract by means of 1:1 soil: water extract data using simple
regression equations. This study examined these relationships using 180
samples from agricultural soils developed from lacustrine deposits at E{-

Bosaily Village south of idko Lake. The electrical conductivity (EC) and Na ,
Ca ' M’g and CI concentrations in 1:1 soil: water extract were used as
mdependent variables to predict electrical conductivity {(EC) and Na Ca ,

Mg and CI concentrations for soil saturation paste extract as dependent
variables. Saturated stes and 1:1 extracts were prepared and analyzed for
EC and Na*, CI, Mg®, Ca” concentrations. The obtained data show both lons
concentmtton and EC in 1:1 soil: water extracts are typically lower than those
of SP extracts this trend due to dilution increase. Relationships between the
two methods using linear regression equations were established. The
correlation coefficients are highly significant (R* = 0.92, P < 0.001). for the
relation between SP extract EC (ECgp) and 1:1 EC (ECy.4) extract. Also highly
significant reiationships were obtained for Na', Ca~, Mg~ and Cf
concentrations (R*=0.99, 0.93,0.96, 0.96 respecttvely) between SP and 1:1
extracts, An independent vahdatton set of 35 samples showed that the means
of EC and concentrations of Na', Ca*', Mg®* and CT for SP and 1:1 extracts
are used to compare between the predicted EC and Na', Ca™, Mg®™ and CT"
concentration of saturation paste equivalents from 1:1 extract measurements
and direct SP extract measurements. These relationships were not significant
suggesting that the regressions developed can accurately assess soil
salinity In lacustrine soils using 1:1 extract analysis instead of using the
more expensive and time-consuming SP extraction. :

Key words: Saturation paste (SP), 1:1 soll/water extracts, Lacustrine soils,
Linear regression equations
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INTRODUCTION

Salinity is inversing problem when enough salts accumulate in the root
zone to an extent negatively affect plant growth. Excess sailts in the root zone
hinder plant roots from withdrawing water from the surrounding soil. This
lowers the amount of water available to the plant, regardiess of the amount of
water actually in the root zone (Sumner 1993).

Two different criteria are currently recognized in the scientific literature as
indices of soil salinity. These are the soil Electrical Conductivity (EC) and the
soil Sodium Adsorption Ratio (SAR) The soil electncal conductivity is

abbreviated as EC with units of dS m or mmhos cm . Both are equivalent
units of measurement and give the same numerical value (Page et al. 1982).
The soil sodium adsorption ratio is abbreviated as SAR and is defined as Eq.
{1) (Sumner 1993 Rengasam¥ and Churchman 1999 and Quirk 2001):

SAR=Na /[(Ca +Mg )Z] 1)

Where SAR = Sodium adsorption ratio, and Na Ca ’ Mg refers to the
_concentrations of the designated soluble cations expressed in meq/ fiter.
As shov:'n in2+Eq. (1), fzgr determining soil SAR, it is necessary to have

soluble Na , Ca and Mg . But, as these parameters are often determined
using laborious and time consuming laboratory tests, it may be more
suitable and economical to develop a method which determines soil SAR
indirectly from a more simple soil salinity index such as soil EC.

Soil salinity is conventionally defined and measured in aqueous extracts
of saturated soil pastes (Richards 1954). This soil/water ratio is used because
it takes into account the field water-holding characteristics and can therefore
be related to plant response. However, reproducibility can be a problem of
human variability in mixing the pastes and in determining the proper
saturation end-point (Longenecker and Lyerly 1964) .

Currently, two widely used extraction methods for soil salinity analysis
are a 1:1 extraction and SP extraction (USDA, 1954 and Rhoades, 1982).
Saturated paste (SP} extraction attermpts to simulate the environment of
naturaily occurring moisture-saturated soil. Of the extraction methods
available, results from SP extraction are thought to be the best predictor of
plant and soil response to salinity (USDA, 1954; Longenecker and Lylerly,
1964 and Vaughn ef al., 1995).

Laboratories measure EC on different ratios of soil to water extracts
because of their convenience to the laboratory. The most common
commercial laboratory measurements are made on extracts from either a
saturated paste or a 1:1 by weight soil : water extract. The saturated paste
extraction is a more precise method used by the scientific community, but it
is time-consuming and expensive. The 1:1 soil; water extract method is a
simple, rapid, low-cost and excellent procedure for screening problems of
soil sites.
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Unlike the SP method, the 1:1 extraction method does not attempt to
simulate natural soil conditions. Due to the consistency in the amount of
water used and objective nature of the method. The 1:1 extraction method
can reduce the difficulties in sample preparation and reproducibility often
encountered with SP extractions (USDA, 1954; Longenecker and Lylerly,
1964; Sonneveld and Van Den Ende, 1971 and Fowler and Hamm, 1980).

Other extraction ratios can also be used to estimate sofl salinity. These
ratios are not as well related to field soil moisture contents, but do have the
_advantage of convenience, rapidity and removal of variability in preparation
of pastes. A major disadvantage of using these extraction ratios is the effect
of the soiliwater ratio on the solubility of sparingly soluble salts such as
gypsum {Reitemeier 1946}. However, good relationships have been obtained
between the conductivity values of saturation extract and 1:1 (soil:H;0)
extract (Waqenet and Jurinak 1978), 1:1 {(soil: water) suspension (Fowler and
Hamnr 1980), 1:2 (soil:H; O} extracts (McKenzie ef al 1983) and 1:5
~ (soil:water) extract (Agarwal et al. 1961).

The type of salt and soil texture determine to some extent the relationship
between the conductivity of saturation extract and that of other soil water
ratio extracts (Lebrusq and Loyer 1982; Richard and Gouny 1965 and
Richards | 954).

Currently, the EC and major ions concentration acquired using the 1:1
method are adjusted with conversion factors of USDA Handbook 60 {(USDA,
1954). These conversion factors are based on soil moisture holding
capacities and the theoretical and actual chemical solubility of ions in
aqueous systems (USDA, 1954) but not the impact of soil texture, salt
concentrations, and organic matter content on ion ¢oncentrations and EC,
The exclusion of these soil properties in the conversion factors, coupled with
the lack of extensive examination of relationships between the two methods
and minimal experimental verification, could contribute to imprecise
adjustment of 1:1 analyses when applied to a variety of soils {(Franzen, 2003}.

Because of the relative ease of the 1:1 method, theoretical relationships
have been developed fo convert 1:1 extraction results to a SP extraction
equivalent (USDA, 1954 and Freidman, 1998). Despite the reports of highly
correlated relationships between the two methods, adjustment of 1:1 results
to SP approximations are often imprecise and inaccurate (Wagenet and
Jurinak, 1978 and Franzen, 2003). Therefore, further study upon the
relationship between the results generated by 1:1 and SP extractions Is
needed to improve soil remediation strategies based on adjusted 1:1 analysis
of soil salinity,

Hogg and Henry (1984) indicated that the regression coefficient relating
the conductivity of 1:1 and 1:2 extracts and suspensions to that of the
saturated paste extract decreased in going from coarse to medium to fine
soil textures. The concentrations of Na*, caz‘, Mgz* and CI'in 1:1 and 1:2

2231



R.l. Fayed, K. A. Rateb and H. M. El-Kouny

(soil:H,0) extracts were highly correlated with the amounts in the saturation
extract, were the obtained values of r* ranged from 0.93 to 0.99 .

El-Arquan ef al (1985) studied the relationship between soluble salts in
soil water extract 1:5 and soil saturation extract and found that the dilution
occurred in the case of 1:5 had led to the decrease of EC 1:5 soil: water
extract four times than the EC of saturation paste extract, Franzen {2003)
divided EC conversion factors into three textural divisions and arrived at
conversion factors for coarse, medium, and fine soils. Also, Zhang et al
{2005) reported that saturated paste extract EC (ECgp) was highly correlated
with that of 1:1 extract EC (EC,,) (¥ = 0.85). Significant relationships also
existed (7 > 0.73) between different ions in SP and 1:1 extracts.

The present study was carried out to obtain regression equations which
¢an be the used in prediction of the EC and major ions concentration of
saturation paste extracts using simple obtained data from 1:1 (soil: water)
extracts for lacustrine soils

Abbreviations: EC, electrical conductivity « SP, saturated paste extractions
EC.4, 1:1 soil: water extract electrical conductivity « ECgp, saturated paste
electrical conductivitys Ca®,.,, calcium in 1:1 soil: water extracts « Ca*'g,
calcium in saturated paste extracts » Mgz*m, magnesium in 1:1 soil: water
extracts « Mg"’sp, magnesium in saturated paste extracts » Na'.;, sodium in
1:1 soil: water extracts « Na'gp, sodium in saturated paste extractss CI'y,,
chloride in 1:1 soil: water extracts = Clsp, chloride in saturated paste
extractse

MATERIALS AND METHODS

The studied area is located at the north-western part of Nile Delta. It
represents soils developed fram lacustrine deposits at El-Bosaily south Idko
Lake. Behera Governorate

One hundred and eighty soil samples were collected from El-Bosaily
village south ldko Lake representing broad range of soll conditions (Table 1).
These samples were air-dried, ground and passed through 2-mm sieve. Soil
salinity and some water soluble cations and anions concentrations were
determined in the saturated paste (SP) extract (Rhoades 1982) and in 1:1 soil:
water extract. For the 1:1 soll: water extract the samples were stirred over a
period of 1 h and the extracts were obtained by gravity filtration. The
following determinations were carried out; electrical conductivity (EC dS/m)
using a conductivitymeter, the concentrations of Ca'™ and Mg'" were
determined by versenate method, Na° by flame photometer and CI' by
titration with silver nitrate (Page et al. 1982).

Statistical Analysis:
Simple linear regression anaiyses were carried out to calculate prediction
equations for EC (dS/m), Ca”™, Mg'", Na' and CI concentrations for
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saturation paste extract. Regression analysis was performed according to
the COSTAT manual, (CoHort software, 1986).

Calculations
Linear regression equations:

Least squares difference was calculated to get the simple regression
equation (Eq.2)

Y=a+hX {2}

Where:
Y: is dependent variable (EC, Ca™, Mg™", Na' or CI' concentrations
prediction for saturation paste extract)
X: is independent variable (EC, Ca™, Mg™, Na' or CI' concentrations
measured in the 1:1 extract)
a: is the intercept of Y axis b: is regression coefficient

Validation of empirical relationships between 1:1 and saturated paste

Thirty-flve lacustrine soil samples independent of those used to generate
the mean of EC (dS/m), Ca™, Mg'’, Na' and CI concentrations {meg/L) for
this study, were used to validate the relationships between SP and 1:1
methods. To allow for direct comparisons of the predictive capabilities of the
regression equations obtained by this study (USDA 1954 and Zhang et al.
2005), regression equations that without the y intercept were utilized for the
validation study. The USDA (1954} and Zhang et al. (2005} equations were
used to predict SP equivalents of EC and ion concentrations from 1:1
measurements. The results were then compared with actual SP
measurements of these variables,

RESULTS AND DISCUSSION
Electrical Conductivity and lon Concentrations of Saturated

Paste and 1:1 Soiil/Water Extracts

Table {1), showed that the values of EC for the soii sampies ranged from
1.48 to 30.00 dS/m for the saturation paste {SP) extracts while the EC for the
1:1 soil: water extracts ranging from 1.02 to 15.12 dS/m (Table 1). These data
indicate that the EC measurements for 1:1 soil: water extracts are lower than
those of SP extracts, which agree with the work of Winsor and Davies {1956).
Thus, a wide range in salinity levels was obtained for making comparisons
between the SP exfract method and the 1:1 soil: water extract. The mean EC
values of SP (ECgp) (7.45 dS/m} was greater than that EC 1:1 (4.28 dS/m
(Table 1). These results are similar to those reported that the EC5 extracts
was greater than the EC of 1:1 (EC,.,) soil: water extracts (USDA, 1954; Hogg
and Henry, 1984 and Franzen, 2003). The significant difference between the
EC,; and ECg extracts is lkely due to a dilution effect that has been
suggested by Reiterneier (1946); USDA {1954) and Zhang et al. {2005). About
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38% of the soils had an ECgp <4.00 dS/m while 58 of the soils had an EC, .,
<4.0 dS/m. Overall, 34% of the solils had an ECg»>8 dS/m while 12% only of
the soils had an EC,.,>8dS/m (Table 2).

Table (1): Descriptive statistical analysis of some properties for the studied

soils

Ei’roperties Soil:water| Min | Max. {Range { Mean | V S.D | CV% | Median
| EC paste | 148 | 30.0 | 28.52 | 7.45 |38.89| 6.24 | 0.84 | 5.6
ds/m 1:1 102 1512 | 141 | 428 | 7.86 ! 2.80 | 0.65 3.60
SAR paste | 471 71.58 | 66.87 | 24.12 [302.6] 17.38 | 0.72 | 19.04
1:1 41 | 66.96 | 62.86 | 23.12 |282.5|16.81 | 073 | 18.12

ca” paste | 1.00 | 2350 | 225 | 453 | 191 | 437 | 096 | 3.24
meq/L 111 05| 180 | 175 | 290 | 949! 3.08 | 1.06 | 2.00
Mg™ paste | 0.60 | 22.60 | 22.00 | 843 |27.85] 5.28 | 0.62 | 7.50
meq/L 11 |050| 185 | 18.00 | 6.30 |17.15[ 4.14 | 0.66 | 5.55
Na’ paste | 8.55 | 270.50 | 261.20 | 64.47 | 3835 | 62.08 | 0.96 | 44.12
meg/L 1:1 | 6.55 | 230.74 | 224.19 | 52.03 | 2595 | 50.94 | 0.98 | 35.06
cr paste | 4.00 | 255.00 | 251.0 | 51.23 | 2950 | 54.32 | 1.06 | 525
meg/L 1:1 3.0 |180.00 | 177.00 | 36.90 | 1714 | 41.40 | 1.12 | 20.25
Sand % 9.5 | 37.5 | 280 | 17.70 | 436 | 6.6 | 040 | 156
Clay % 31.3| 650 | 33.8 | 54.00 | 62.0| 7.9 | 020 | 550

V=variance , $.D=Stander deviation, C.V=Coefficient of variance, Range= Max.- Min

C.V(Coefficient of variance}= Stander deviation/ Mean

Table (2): Saturated paste {(SP) and 1:1 soil/'water EC distributions for 130
soil samples used to establish the relationships between 1:1 and

SP extracts.
EC SP exiracis 1:1 exiracis
dS/m Number of % soils Number of soils % soils
soils

0-2 12 6 45 25
2-4 57 32 60 33
4-8 51 28 54 30
B-16 39 22 21 12
16-30 21 12 0 0

The mean values of the concentrations of Ca®*, Mg®*, Na* and CI” were
4.53, 8.43, 64.47 and 51.23 meq/L. respectively for the SP extracts, and for 1:1
extracts, were 2.90, 6.30, 52.03 and 36.90 meq/L, respectively. These data
indicate that, the mean ion concentrations for saturation paste extracts were
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greater than those in the 1.1 soil/water extracts for afl soil samples (Table 1).
These results are In contrast with those of Hogg and Henry (1984) who found
that concentrations of CI” and Na* were approximately equal in SP extracts
and 1:1 soil/water extracts. :

Relationship Between the Electrical Conductivity of the SP and
1:1 soil: water extracts

Table (3} and Fig.(1) indicate that the EC of saturation paste was highly
correlated with EC,., for all the study soils (R*= 0.95 and 0.92 for with and
without y intercept respectively). These results agree with those reported by
Hogg and Henry,(1984); and Shirokova et al. (2000). Table {4) indicates that,
the slope of the present relationship is reiatively similar to that obtained by
- Zhang et al. (2005). Thus, the results of our study agree with those reported
by Zhang et al (2005) who found a slope of 1.85 for the same relationship
(Table 5). However, our resuits differ from those reported by Franzen et a/
{2003) who found a slope of 3.0 {with y intercept) for the relationship (Table
4}). Table (5) showed that, the slop of our results (without y intercept} is 1.86
and differs drastically from the theoretically derived relationship published
by the USDA (1854), :

Therefore, for a more direct comparison, a second regression analysis
was performed that forced the regression through zero and without y
intercept. The regression line through zero slightly decreased the slope from
2.16 {with y intercept) to 1.86 (without y intercept) for the study soils (Table
3). The slope reported by Franzen (2003) with y intercept and those obtained
by the USDA (1954) without y intercept were approximately 28% greater than
the one found in our study {Tables 4 and 5}. These differences in the results
between the two studies may be due to the variations of soil types for these
studies.

Table (3): Coefficients of determination (r’) and regression equations
describing the relationship between 1:1 and saturated paste
extracts in the lacustrine soils.

With y intercept Without y intercept
Parameter Regression equation R Regression equation R
EC dS/m SP= 2.16(1:1) -1.79 0.95* SP = 1.86{1:1) 0.g2=
CI” meq/L SP= 1.28{1:1)+ 3.9 .97 SP=1.33(1:1 0.96*
Na’ meq/L SP=121{1:1)+ 0.87 0.99* SP =1.22{1:1} 0.99*
Ca® meg/L | SP= 1.36(1:1) +0.59 | 0.94* | SP=1.46{1:1) 0.93~
Mg® meg/l | SP=126(1:1)+0.51 | 097" |SP=1.32(1:1) 0.96*

**highly significant at the 1% a level.
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Fig.1: Relationship between EC of SP and 1:1 soil: water extracts:
A) without y intercept  B) with y intercept

Table (4): Correlation equations established by different studies to convert
11 soil:water (1:1) measurements fo SP equivalents (With y

intercept)
Paratheter Hopgq & Henry, 1984 Franzen, 2003 Zhang ef al 2005 This study
EC, dS/m 5P=1.56(1:1}-0.08 |SP=3.0(1:11-0.77 | SP=1.79(1:1)}+1.46 |SP=2.16{1:1)1.79
Cl, meqlL | SP=0.95 (1:1) + 5.31 SP=2.03(1:1+174 |SP=1.28(1-1)+3.9
Na’, meq/l. | SP=0.95(1:1) - 30.5 SP=1.92(1:1)+27.8 SP=1.21(1:1)«|-(J.81l
Ca” , meq/L | SP=0.7 (1:1)-9.39 SP =24 (1:1)+3.37 | SP=1.36(1:1)+0.59
|Mg™" meq/L | SP=0.7(1:1) -9.39 SP=2.0(1:1)+22.8 |SP=1.26(1:1}+0.51

Table (5): Correlation equations established by different studies to convert
1:1 Soil: water measurements to SP equivalents {(Without y

intercept) -
| Parameter USDA, 1954 Zhang et al 2005 this study
EC, dS/m SP = 3.00 (1:1) SP =1.85 (1:1) SP = 1.86(1:1)
CI, meq/L SP = 2.78 (1:1) SP = 2.04 (1:1) SP =1.33 {1:1)
Na®, meqiL SP =278 (1:1) SP=1.91(1:1) SP =1.22 (1:1)
Ca®, meg/L SP = 1.67 (1:1) SP =2.10 (1:1) SP =1.46 (1:1)
Mg*, meq/l. SP = 1.67 (1:1) SP =2.08 (1:1) SP =1.32 (1:1)
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Relationship Between the Concentrations of Na* Ca®*, Mg?* and

CI" Extracted by the SP and the 1:1 soil: water Methods

The concentrations of Na" Ca® Mg®* and CI extracted by the sP method
and the 1:1 method are closely related as indicated by linear regression
analysis (Tables 3). Highly significant relationships existed (P < 0.001)
between ions extracted by SP and 1:1 extracts with regression coefficients
(RY) ranging from 0.93 to 0.99 (Table 3). Similarly, Hogg and Henry (1984)
found strong relationships existed between CI, and Na” in SP and 1:1
extracts.

Tables (4 and 5) showed that the slopes of the relationships derived in
our study for CI', Na* Ca® and Mg® concentrations are different from those
reported by Zhang et al (2005} with and without y intercept. The slopes of
1.46 and 1.32 obtained in our study for Ca’* and Mg® are similar to those
‘reported by USDA (1954) without y intercept (Table 5). In contrast, the slopes
of 1.22 and 1.33 obtained In this study for Na' and CI” respectively is different
with the slopes reported by USDA (1954) for Na’ (2.78) and CI” (2.78). Overall,
the slopes of relationships for ions extracted by SP and 1:1 soil/water in our
study are approximately 35, 36, 31 and 37% less than those found by Zhang
et al (2005) for CI, Na’, Ca®* and Mg® respectively (Table 5). While the
slopes of CI” and Na' relationships for our study are approximately 52% and
56% less than those reported by USDA (1954).

In this study the found data show that, the concentration of the ions
extracted from soil decreased as the amount of water used in the extraction
increased (Tables 3) . These resuits contrast with those of Hogg and Henry
{1984) who found that the concentrations of the ions extracted per unit
weight of sofl increased as the amount of water used in the extraction
increased. Table (3) showed that the decrease was least for Ca®™ and Mg*
indicating the presence of sparingly soluble salts such as gypsum. The
decrease was greatest for CI” and Na’ indicating the chioride salts are highly
soluble and have been found to be totally dissolved in the soil solution
regardiess of the amount of water used for extraction (Sonneweld and van
den Ende 1971). Previous study indicated that the concentrations of the
various ions extracted from soils are influenced to some extent by water
content at which the extracts is made and the processes involved include
exchange of divalent for univalent cations, decreased negative adsorption
and increased solution of sparingly soluble salts such as gypsum (Zhang et
al. (2005)).

Validation of Empirical Relationships Between SP and 1:1 soil:

water extracts

Values of ECge and SP ion concentrations predicted in this study
regression equations using, 1:1 extractions were compared with EC and ion
concentrations actual measurements in saturation paste (Table 6),
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Additionally, ECsp and SP ion concentrations predicted by Zhang et al. (2005)
and the USDA (1954) regression equations were compared with measured
ECsp and SP ion concentrations {Table 7). Mean ECgsp predicted by this study
regression equation of 13.35 dS/m was not significantly different (P > 0.05)
than mean actual measured ECgp of 14.52 dS/m in the validation soils (Table
6). However, mean ECgp of 21.54 predicted by the USDA (1954) regression
equation was significantly greater (P < 0.05) than the mean actual measured
ECsp of 14.52 dS/m (Table 7}, while mean ECgp of 13.28 predicted by the
Zhang et al. (2005) regression equation was not significantly different (P <
0.05) than the mean actual measured ECsg».

Table {6). Summary of mean comparisons for actual measurements of EC
and ion concentrations in saturated paste and those predicted
from 1:1 soil: water by this study regression equations

Parameter Actual Predicted SP from 1:1
measurement regression equation

EC, dS /m 1452 13.35¢

Na‘, meg/L 138.28 139.97°

CI, meq/L 113.61 108.42°

Ca®, meqiL 10.07 10.21%

Mg*, meg/L 10.69 10.08*

I Not significantly different from SP measurement at 0.05

Mean measured concentration of Na' is 138.28 meq/L in SP of the
validation soils was not significantly different than Na'se of 139.97 meg/L
predicted by this study regression equation but was significantly less than
Na' of 318.95 meq/L predicted by the USDA (1954) regression equation (Table
7). Concentrations of CI” actually measured in SP extracts (113.61 meg/L) and
predicied by this study regression equation (102.24 meg/L) were not
significantly different while CI” concentrations predicted by either the Zhang
et al. (2005) or the USDA (1954) regression equations were greater than
measured concentrations (Table 7).

Actual measured concentrations of Ca*' in SP extracts (10.07 meq/L) were
not significantly different than concentrations predicted by either the Fayed
(10.21 meq/L) or the USDA {11.76 meg/L}) regression equation but was
significantly less than Ca** of 14.68 meqil predicted by the Zhang regression
equation (Table 7). Concentrations of Mg®* predicted by the Fayed regression
equation were statistically equivalent to those actually measured (Table 6).
While concentrations of Mg®* predicted by the Zhang regression eguation
was significantly great than actual measured concentrations of Mg*' in SP
extracts (Table 7).

2238



Prediction of salinity and ion concentrations in saturation past...........

From the above discussion, it can be stated that the fayed regression
equations were better at predicting Na*, CI", Ca® and Mg concentrations for
soil saturation paste from 1:1 soil: water extract than other studies
regression equations. Also, these results indicating the clear corresponding
betwecn actual measured EC and ion concentrations of saturation paste and
ECer and ion concenfrations predicted from 1:1 extracts by the fayed
regression equations. This may be due to the similar between soil type using
of measured and predicted ECgsp and ion concentrations (lacustrine soils).

Table (7). Summary of mean comparisons for actual measurements of EC
and ion concentrations in saturated paste and those predicted by
the Zhang et al. {2005}, USDA (1954) and this study regression

equations.
Parameter Actual Predicted by Predicted by Predicted by
measurement | .USDA (1954) Zhang(2005) this study
EC, dS /m 14.52 21.54" 13.28% 13.35°
Na®, meq/L 138.28 318.95¢ 234,05 139.97*
CI", meg/L 113.61 226.63" 155,707 108.42%
Ca®™, meq/L 10.07 11.76* 14.68" 10.21%
Mg?', meq/L 10.69 12.76% 15.84" 10.08*

t Significantly different from SP measurement at 0.05.
1 Not significantly different from SP measurement at 0.05

- CONCLUSION

Salinity and ion concentrations of lacustrine soils can be accurately
assessed using 1:1soil: water and saturation paste extracts. The high
correlation between conductivity and ion concentrations of 1:1 and saturated
extracts suggests that these methods could replace the saturation extract as
the standard of comparison. It is possible to achieve a higher degree of
precision and accuracy in predicting EC and Na’, CI, Ca™ and Mg"
concentrations, which are the dominant ions in lacustrine soils, from 1:1
extracts to their SP equivalents using the conversions generated by this
study. Because of the wide range of EC and ion concentrations evaluated by
this study, the derived equations have the potential to be used under variety
of soil conditions although the appropriateness of these equations for use in
other regions also needs to be evaluated.
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