Reclaim the salt affected soils using continuous and

Khereva Ben [arag

infermittent leaching methods

9-Nesrin, J.& AlL-Mansori, 2018, Study The Elfect of Intermitient and
Continuous Pondmg Depths by Using Different Heads o Leach Waler.
Journal of University of Babylon Engineering 26, 5: 105-1 14,

10-MNielson, D.R., Bigger, 1. W, Luthin, IN. 1966, Desalimzation of soils
under confrolled vnsaturated flow conditions. 6th Congr. int.comm on
irrig, and dramnage, New Dlhi, 19.15 - 19,25,

11-Pupiskv, II & Shainberg. 1979  Salt effects on the hydraulic
conductivity of a sandy soil. Soil Science Society of Amernca Journal 43:
429 - 433,

12-Samem, A M & Morshed:, A. 2000. Iydraulic conductivity of
calcareous soils as affected by salinity and sodicity, 1. effect of
concentration and composition of leaching solution and type and amount

of clay minerals of tested soi1ls. Communications in Soil Science and Plant
Analysis 31, 31-67,

13-Sameni, A M &. Morshedi, A. 2000, Hydraulic conductivity of
calcareous soils as affected by salinity and sodicity. 1. effect of gypsum
application and flow rate of leaching solution. Communications in Soul
Science and Plant Analysis 31, 69-8Q,

14-Shamberg, L, Rhoades, J. D)., Prather, B. 1. 1981. Effecl ol Low
Electrolyle Concentration on Clay Iispersion and Hydraubic Conductivily

of a Sodic Soil. Soil. Science Society of America Journal 45, 273-277.

15-Swarez, D.L., Rhoades, R.L., Lavado, R., and Grieue, C.M. 1934,
Eftect of PH on saturated hydraulic conductivity and soil dispersion. Sail
Science Soctety of America Journal 48: 50 - 35,

16-Thomas, M.L & Hills, F.J. 1975, Statistical methods 1n agricultural
research. Univ of Calif. Davis. TS AL

2024 ) pb - Apa 122wl el atly L leaid¥] Sgm iles




Reclaim the salt affected soils using continuous and

Khereva Ben [arag

infermittent leaching methods

REFERENCES
I-Bennett, J.McL, Marchuk, A., Rame S.R. 2019, Towards predicting the
sotl-specific threshold electrolyte concentration of soil as a reduction in

saturated hydraulic conductivity: The role of clay net negative charge.
Geoderma 337, 122-131.

2-Dang, A, Bennett, J. McL., Marchuk, A, Biges, A, Rame, SR, 2018,
Quantifying the aggregation-dispersion boundary condition in terms of
saturated hydraulic conductivity reduction and the threshold electrolyte
concentration. Agricultural Water Management 203: 172-178,

3-Ezlit, Y.. Bennett, .M., Raine, 5., Snuth, B. 2013. Modification of the

McNeal clay swelling model improves prediction of saturated hydraulic

conductivity as a function of applied water quality. Soil Sci. Soc. Am. J
T: 2149-2156,

d-Frenkel, H., Goertzen, 1. O., Rhoades, I. 1. 1978, Effects ol Clay Type
and Contenl, Exchangeable Sodium Percentage, and Elecirolyle
Concentrabon on Clay Dispersion and Soil Hydraulic Conductivity. Sol
Science Society of America Jourmnal 42, 32-39

5-Keller, T & Alfaro, I.LF. 1966. Effect of water application rate on
leaching, Soil Science 102: 107-115,

6-Klute, A. & Dirksen, C. 1986. Hydraulic conductivity and diffusivity:
laboratory methods. In Methods of Soil Analvsis. part 1, 2nd edition {ed.

Klute, A). American Society of Agronomy, Inc. Madison Wisconsin, pp.
687-734.

7-McNeal, B.L. & Coleman, N.T. 1966. Lifects of solution composition
on soil hydraulic conductivity. Soil Science Society of America
proceeding 30, 308-312.

8-Miller, R.J., Bigger. JW and Nilson, D.R. 1965, Chloride dizplacement
in panoche clay loam mn relation to water movement and distribution.
Water Resources Rec 1:03-63.

2024 ) pb - Apa 122wl el atly L leaid¥] Sgm iles




Reclaim the salt affected soils using continuous and
infermittent leaching methods

Khereva Ben [arag

Table (1) — Effect of Soil Type, Pour Volume and Method of
Application
in Hydraulic Conductivity {cm/min) **

F* 5V =M highly significant at 1% level, LSD, 5% for different methods under same
soil and pour volume - 6.40, fordiflerent pour volume under same soil and method -
5.21, for different soils under same pour volume and methods -5.70.

EEECES
M1 M2
SOl | POUR Before | Change | After | Before Change | After
L | VOLUM B B
TYP E
E o — .- —— - -
V] 0.02600 | 3653 | 0.0113 | 0.02600 3512 | n.ole9
51
V2 | 002600 | 6437 | 00093 | 002600 | 59.00 | 00104
W1 | 0.00673 | 2652 | 00040 | 000673 | 822 | 0.0082
b ¥4
V2 | 000673 | 3784 | 00042 | 000672 | 1805 | 0.0055
MEANS FOR TWO WAY INTERACTIONS
SxXV SxM Vox M
Vi L w2 Ml hI2 M ni2
4386 | 6l.60 0,43 47.00 41.53 11.73
S1 | (0.0141) | (0.0099) | S1 | (0.0103) | (R0137) | W1 | (D.00R1) | (00116)
17.40 27.95 32,18 13.17 51.11 38.53
52 | (0.0056) | (0.0049) | S2 | (0.0046) | (D00S9) | V2 | (0.0068) | (0.0080)
MEANS FOR MAIN EFFECTS
SOT. TYTE POTUTR VOTTME METHODS
sl 52 V1 V2 M1 M2
53.78 22.68 3163 44.82 46.32 3013
(0.0120) (0.0053) (0.0099) {0.0074) (0.0075) (0.0098)
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(o lmat water flow through the soil columns. Thas 15 could be atlnibuted
to the low percentage of clay in both soils, which reached 9% in 51 and
3% in 52, From the data presented in table (1), It was clear that the
average K values of S1 under all experimental treatments were
slightly higher were 1t was 0.0120 cm/min compared to 0.0053 cm/min
i 52, This mighl be due (o the high percentage of sand n 51, which
reached 73% compared to the percentage in s01l 2, which contains 57%
sand.

Hvdraulic conductivity depends on the space, proportion of air in the
501l and the salt conlent of the so1l. The K« in intermittent pouring was
lower than the continuous pouring and the reverse was true for (PV). 6-
PV had less hydraulic conductivity a s compared to 3-PV, Table (1). In
another study, 1t was found that reduction in the hydraulic conductivity
was due to the gradual escape of entrapped air between the soil pores
(Swarez et al., 1984). In a laboratory work (Nielson er al,, 1966, Keller
and Alforo, 1966) and some carefully controlled field experiments
(Miller et al., 1965) indicated that the efficiency of sall leaching was
areatly increased by controlling the soil water content and flow veloeity
of water during leaching.

A continnous leaching of sandy loam saline soil (52) under study with
distilled water was found to increase the K of the soil while, on the
contrary, 1t led to a decrease in the Ksal of the salme sodic soil (S1).
This is could be attributed to the plugging of pores by dispersed clay
particle along the packed soil columns. A continuous leaching of clay
sotls wath distilled water was found to increase the hwdraulic
conductivity of the soil (Pupisky and Shainberg 1979).
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true [or miermillent leaching. All parameters reduce with time
continuous leaching in comparison to intermittent leaching (Nesrin and
Al -Mansori, 2018).

Two sandy loam sotl samples (0 - 30 em) depth were collected from
Taworgha Agricultural project, located about 300 km east of Tripol /
Libva. Soil samples were air dried, passed through a 2-mm sicve.
These air dry surface soil samples are saline sodic (S1) and saline soil
(52) were previously leached vsing two different methods of water
pouring, intermittent and continuous one were used as M1, M2
respeclively for each soil type using two pour volumes of water, 3 and
6 pour volumes were used as (V1, V2). After that those soil samples
were air dry and sieved passed through a sieve (< 2.00 mm) and
repacked mn sonl leaching columns (3.5 cm in diameter, 17 cm m length),
Saturated hvdraulic conductivity of the soil samples was then measared
using the constant head method as descnbed by Klute and Dirksen
(1986).

Experimental design: -

The experiment consists of interaction of two soil types. two methods
of water apphication, and iwo pour volumes.

Data analysis: -

All data [rom the experimenl was statistically analysed by double sphit
design using procedure described by Thomas and Hills (1973).
RESULTS AND DISSCTION

According to the range of Ksarvalues in soils reported by Klute and
Dirksen ( 1986), the saturated hydraulic conductivity (Ks:) of the soils
under study 15 moderately slow to slow (Table 1), This might be due (o
the low arganic matter content of those sotls. Moreover, the magnitude
of the measured decrease in Ksat 1n soils under study was not sufficient
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exchangeable sodium was a major cause of reduced so1l hydraulic
conductivity for surface soils irrigated with sodic waters. Shainberg er
al. (1981) stated that the muneral soils with low rates of muneral
dissolution, should be susceptible even at lower exchangeable sodium
percentage (ESP) values. Also, surface soils, when leached with
ramwaler, will be especially susceplible at such low levels of
exchangeable Na.

The hydraulic conductivity [or seven soils of varying clay mineralogy
were decreases in the (ESP) range of 20 to 35 at salt concentrations of
3 to 50 meqg/liter. The decreases were largely ureversible upon the
reapplication of high salt or high Ca solutions to the soil, except for
those soils containing greater than 10% montmorillonite on a whole-
soil basis have been noticed by (McNea and Coleman 1966). In a
laboratory work Nielson er al., Keller and Alforo (1966) and some
carefully controlled field experiments, Miller er ol (1963) indicated that
the efficiency of salt leaching was greatly increased by controlling the
soil water content and flow velocity of water dunng leaching. A
continuous leaching of clay soils with distilled water was found to
mcrease the hydraulic conductivity of the soil (Pupisky and Shainberg.
1979).

MATERIALS AND METHODS

Continuous leaching 1s accomplished by continuously ponding water
on the soil surface and in intermittent leaching ponded water application
15 mlerrupled with rest peniods allowing redistribution of salls held in
macro pores. Several experiments have been conducted to test the
efficiency of continuous and intermittent leaching methods. Due to the
above facts the present study was carried out m the laboratory to
compare the continuous and intermittent leaching methods for
reclaiming saline and saline sodic soils. In continuous leachmg, a large
quantity of water 15 required over a short leaching period, the mverse
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soil, Therelore, it 1s wiser Lo correct soil salinity before 1t develops mito
soil alkalinity.

Two major mechanisms of swelling and dispersion of clay particles
have been proposed to be responsible for reduction in hvdraulic
conductivity, Saturated hydraulic conductivity (Ksa) of soil describes
its ability to transmit water at saturated condition, which 15 an important
indicator of soil pore geometry and structure dynamics. Several factors
and their interactions can affect hydraulic conductivity they melude (1)
hydraulic properties, such as viscosity, density, sodium adsorption ratio
(SAR) and electrolyte concentration (EC) of the leaclhing solution
(Bennett er afl., 2019.); (2) soil chemical properties, such as
exchangeable i1on percentage (EIP), organic carbon content, oxides,
carbonates (Ezhit er al., 2013); and (3) so1l physical propertes, such as
the total porosity, pore si7e and tortuosity, clayv minerals and texture.
Among these, soil pore geomelry and connectivity are the direct factor
determining hvdraulic conductivity whereas pore size distribution and
interconnectivily are alfected by  disaggregation, swelling and
dispersion of particles (Bennett ef al., 2019, Dang e al., 2018,).

Sameni and Morshed: (2000) found that the gypsum application
maodified the suppressing effect of salinity and sodicity on the hyvdraulic
conductivity values of the tested soils, and the effects were more
concluded that the slaking of the soil structure i1s responsible for
blockage of the conducting pores and reduction m the hydraulic
conductivity of the tested soils pronounced for higher rates of gypsum
apphied and also they concluded, that the slaking of the soil structure 15
responsible for blockage of the conducting pores and reduction m Lhe
hydraulic conductivity of the tested soils.

Frenkel er al., (1978) clarified that the plugging of pores by dispersed
clay particle along soil columns packed with monimorillonitic,
vermiculitie, and kaolinitic soils adjusted to different levels of
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ABSTRACT

A Inboratery experiment was conducted to measure the salurated hydraulic
conductivity (K. ) of two surface soil samples. salme sodic (51) and saline soil (52)
collected from Taworgha Agriculmral project. located about 300 km east of Tripoli /
Libya before and after leaching processes by the intermittent and continuous leaching
technique using the constant head method as described by Klute and Dirksen (1986).
hydraulic conductivily depends on the seil pore space, proportion of air o the soil and
the soil sall content. The K.x under intermittent pouring (M1) was lower than the
continnous pouring (M2) and the reverse was true for (PV) at @ - PV soils had less
K a5 compared to 3 - PV, Table (1).
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INTRODUCTION

So1l salinitv 15 one of the major canses of so1l degradation in the world,
particularly under arid condition. A further stage of soil salinity 15 soil
alkalinity: soil salinity might be corrected by leaching practice but soil
alkalinity requires soil amendments in addition to leaching to reclaim
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