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EFFECT OF GYPSUM, FARM YARD MANURE, GREEN MANURE
AND 55P FERTILIZAR ON S5OME PHYSICAL PROPERTIES
OF SALINE-50DIC SOILS
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Faisalabad.

A laboratory experiment with five saline-sodic
scils having different SAR values was performed
t¢ determine the effects of different amendments
on hydraulic cenductivity, water permeability
and degree of dispersion of these soils. Gypsum
was applied at rates of 50, 75 and 100 % of gypsum
requirement. Farm yard manute (FYM) and green
manure (GM) of Sesbania lgaves were applied
at rates of 15 and 25 t acre ° while single super-
phosphate (S5P} Ifv:r"cilizer was added at the rate
of 80 kg acre . The socil samples mixed with
gypsum and SSP were incubated for one month
while the samples treated with FYM and GM were
incubated for 75 days. Increasing rate of SAR
generally caused a corresponding reduction in
hydraulic conductivity and infrinsic permeability
but increased the degree of dispersion. All treat-
ments produced significant effect on the values
of these parameters. Application of gypsum resulted
in an increase in hydraolic cenductivity, intrinsic
permeability and In a decrease in the degree of
dispersion. This effect was penerally directly
proporticnal to the rate of gypsum applied. Chemical
amendments wete more cffective than FYM and
GM, and, among amendments, gypsum proved
better than 355P {fertilizer in improving physical
conditions of saline-sodic soils.



INTRODUCTION

The adverse effects of exchangeable sodium on secil hydraulic
conductivity are well established while clay dispersion has been
concluded to he a major cause of sodicity related reduction
in s0il hydraulie conductivity (Felhendler et al., 1974; Frenkel
et al., 1978). The dispersion of clay and its subsequent lodgement
in s0il pores is responsible for reduction in soil hydraulic conducti-
vity when the soil is slightly sodic or the percolating water
is Jow in electrolyte concentration (Shainberg et al., 198]) The
laboratory studies by Sharma (1971}, Chawala and Abrel {1980}
and Oster and Frenkel {1980} have shown that mixing gypsum
into the sodic soils hastens reclamation and provides higher
solution concentration for the improvment of soil hydrautic conduc-
tivity. Increasing rates of P.O. might increase the hydraulic
conductivity, and decreases buﬁ< 3ensit}r as well as water dispersi-
ble siit + clay (Mian, 1974 Sharma et al., 1981). Farm vyard
manure and green manure additions to the soil may change the
soil physical characteristics. This might be due to decrease in
bulk density and Increase in total porosity or due to change
in the aggregate size distribution. Sormami (1981}, Chauhan et
al., (1983} and Freitas et al. {1984) observed decrease in dispersion
ratio and increase in hydraulic conductivity by organic matter.
Much of work on saline-sodic soi! in Pakistan explores the reclama-
tion efficiency of different amendments. However, scanty liter-
ature is available about the effect of these amendments on physical
properties of saline-sodic seils. This paper examines the inform-
ation gained on this subject

MATERIALS AND METHODS

This laboratory study was conducied in the Department
of Soil Seience, University of Agriculture, Faisalabad. Five saline-
sodic seils {Table 1) having different SAR wvalues were taken
from the Saline Agriculture Research Froject, 5adhoki, Lahore.
To these soil samples, gypsum was applied at rates of 50, 75
and 100% of actual gypsum requirement. Farm yard manure
and green manure of Sesbania leaves were applied at rates of
15 and 23 tons acire'. Single superphosphate was applied at
rate of 80 kg acre . The samples mixed with gypsum and single
superphosphate were incubated at room temperature (25 i1 5°C)
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for ome month while the samples treated with FYM and green
manure were jncubated for 75 days to get complete decomposition
as well as reaction with soil. After the incubation period, these
soils were taken out and hydraulic conductivity, water perme-
ability and degree of dispersion were determined according to
the metheds mentioned by USDA Salinity Laboratory Staff (1954).
The experimental design was a randemized complete with three
replications. The analysis of variance was run on the data and
individual cemparisen among treatment means were made by
Duncan's multiple range test, according to methods presented
by Steel and Torrie (1980

RESULTS AND DISCUSSION

The data regarding the effect of different 1treatments
and sodicity levels (SAR wvalues} on hydraulic conductivity and
water permeability are presented in Tables 2 and 3. The hydraulic
conductivity rmeasurements of saline-sodic soll provide an indication
of the ability of the soil to transmit water while the soil water
permeability is the ease with which liguids can pass through
a bulk mass of so1l or a layer of soil. The results from experiments
indicate that Increase in sodicity of soil significantly decreased
the hydraulic conductivity and water permeability of soil. Maximum
hydraulic conductivity and water permeability were recorded

at 51 {SAR = 25} followed by 52, 53. 54 and 55. The data also

revealed that the treatment effects were highly significant.
The highest wvalue of mean hydraulic conductivity and water
permeability was caused by T, (gypsum @100 % GR} followed

by Ty Ty Ty Tge Tgr Ty atd T, (control}. Green manure 3

15 tons _acre'l increased the hydraulic conductivity and permeabili-
ty less than all other trcatments while 35P fertilizer produced
resutts similar to those obtained with gypsutn (@ 50 % GR. These
results agree well to those teported by Sharma (1971), Mian
(1974), Chawala and Abrol (1980), Oster and Frenkel {1980} and
Shainberg et al. {1981

Degree of dispersion data Ior the five saline-sodic soils
are shown in Table 4. Scil dispersion means the breaking down
of compound particles, such as soil aggregates, into the individual
particles. The translocatien of dispersed particles through the
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soil profile reduces the etifective pore diameter which in turn
reduces the permeability of soil for water. Moreover, physical
condition of dispersed soil is undesirable from plant growth point
of view. The differences among the degree of dispersion values
for different soils and treatments are highly significant. The
degree of dispersion increased with the increase in soil SAR.
Treatment means showed that gypsum @ 100 % GR resulted
in minimum degree of dispersion. In the case of all the saline-
sodic soils, all the treatments significantly decreased the degree
of dispersion than control. These results agree well with the
findings of Sharma et al. (1981), Somani (1981), Chauhan et
al. (1983) and Freitas et al. {1984} for different treatments,
A negative correlation between hydraulic conductivity and degree
of dispersion is observed in all the treated saline-sodic soils.
Clay dispersion has been concluded to be a major cause of sodicity
relatiad reduction in soil hydraulic conductivity (Frenke] et al,
1%78).
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