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Inﬂuence of Continuous and Intermittent Leachings With and
Wlthuut. Amendments on Reclamation of Saline-Sodic Soils

C. P.S. CHAUHAN! nnd B. R. TﬁlP.ﬁTHiﬂ

Pot experiment stduies showed that intermittant leaching had no particular advantaga
over continuous leaching in control, gypsum and sulfuric acid treatments in both the soils

containing 1 per cent and 10-per cent free calcium carbonate content,

In general, the

sulfuric acid proved superior over gypsum but its higher dese proved harmful in soil having

low calcium carbonate content.

Leaching not only removes the
salts but replaces the exchangeable
sodium by solubilizing the native or
-applied calcium compounds. Miller
et al. (1965), Nielson et al. (1966) and
Keller and Alfaro (1966) reported that
leaching of salts may be improved
greatly by controlling soil water con-
tent and flow velocity during leaching.
Sahota and Bhumbla (1970) have
observed that intermittent ponding is
much better than continuous ponding.
On the  contrary Abrol -and Bhumbla
(1973) had reported that intermittent
ponding has no particular advantage
over continuous ponding under field
condition. As leaching:presents a pro-
blem in highly saline-sodic soils due to
low permeability may be overcome by
applying gypsum or by solubilizing
calcium salts already present in the
soil.

MATERIAL AND METHODS

For a pot experiment, the bulk soil -

samples from 0 to 30 cm layers were
collected from Kagarol and Kukthala

villages of Agra district. The soil
samples were mixed thoroughly, air-
dried and 10 kg soil filled in each pot
(diameter 256 ¢m) with an outlet at
bottom. The treatments were as follows:
A, Leaching methods: (i) Continuous,
(i) Intermittent. B. Amendments: (i)
Control, (ii) Gypsum at 50 per cent
GR (iii) Gypsum at 100 per cent GR,
(iv) Sulfuric acid at 50 per cent GR,
{u} Sulfuric acid at 100 per cent GR.

Required amount of gvpaum and
sulfuric acid was -applied in each pod
after filling the soil. Leaching was
started in July in all the pots. A 6 cm
irrigation with good quality canal water
was ‘given each time to continuous
ponding before the water applied pre-
viously was completely absorbed at the
surface. In the intermittent leaching
treatment, irrigation was given after 3
to 4 days of disappearance of water at
surface. In all, 30 cm water was allowed
to pass through soil. After completion
of leaching, soil samples were collected
from each pot, mixed treamentwise and
analysed for different physico-chemical
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properties as described in U. S, D, A.
Hand Book No. 60 (Anon., 1954). After
leaching, wheat was grown. Grainyield'
was recorded and analysed statistically
for test of significance.

RESULTS AND DISCUSSION

.The soils of Kukthala and Kagarol
villages had EC 1456 and 1806 m
mhosfcm, pH 102 and 103 -and ESP
84 and B0 respectively showing highly
saline-sodic characteristics. They also
contained toxic amount of water-soluble
boron content. The soils only vary in
free calcium carbonate conent as
Kukthala and Kagarol soils contain 1
per cent and 10 per cent respectively
(Table 1).

The effectiveness of two ways of
leaching viz., intermittent and continu-
ous and different amendments and their
doses was judged on the basis of
changes in physico-chémical properties
immediately after completion of leach-
ing and follow up crop performance.
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TABLE Ii_ _Erain yield of wheat

Wheat grain yield (g/pot)

Treatments
Kukthale Kagarol
soil soil -
Methods of leaching @
Comiinuous leaching 17.8 216
Intermittent leaching 17.5 213
SEm -+ 0.244 0,337
CD at 5% NS NS
Amendments : R
Contraol 4.5 6.5
Gypsum 21 50% GR 18,56 228
Gypsum at 100% GR 21.5 24,4
Sulluric acid at 509, GR  24.2 25,6
Sulfuric acid at 100%, 19,9 28,2 .
SEm + _ 0.384 0.523
CD at 5% 1.228 1659

Effect on ECe, pH and ESP:

Mixing of gypsum and sulfuric acid
followed by leaching reduced ECe, pH
and ESP of the soils markedly bringing
soils to near normal condition. Reduc-
tion in water-soluble salt” content in
contrel (no amendment) pot was also
high but the sodocity represented by

TABLE | Physico-chemical properties of the surlace soils of Kagarol and Kukthala.

-~ E =
Mechanical Analysis o L =
Location T 2. - a ] §%s
T - = & . — . 3
Sand Sit Clay O°g g 8~ Sm €5 W Y e e
% % % Z& 8L ST GE F RE ¥ GE @
Kukthala P _ Qe . . .
village.  43.2 324 222 0044 0105 1,0 154, 10,20 :1455. 3137 939 .837
Kagarol
village 542 230 134 0051 0126 10,0 136 10,30 180.5 23833 6.42 80,1
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pH .and ESP slightly increased over
initial values in both the soils contain-
ing low and high calcium carbonate
content, More than 90 per cent soluble
salts were leached ‘from both the soils
but the removal of salts in two soils
did not show any relahunshlp with the
kind:and levels of amendments.

_ pH of the soils dropped by 1,9 unit
in Kagarol and 17 unit in Kukthala
smis in gypsum and 2-3 unit and 4-2
urit in sulfaric acid treated pnts res-
pectively. G_*,rpsum application at 100
per cent GR reduced the pH approxi-
mately by 0*1 unit more as compared
to 50 per cent- GR“in both ‘the soils.
Similarly, in the case of sulfuric acid
treatment the reduction was by 03 unit
in Kagarol and 23 unit in Kukthala soil
with 100 per cent GR level. The ESP
of both the soils- shnwed an Increasa in
cnntrul pots but 1he apphcatmn of
gypsum brnught_ ESP from 84 to 18
with 50 percent GR and to 11 with
100 per cent GR in Kukthala soil while
with these levels the ESP in Kagarol
soil decreased from 80 to 17 and 156
respectively. The effects of sulfuric acid
application was more marked than
gypsum in respect of pH and ESP. Most
striking observation was that Kukthala
soil having low calcium carbonate con-
tent (< 1 per cent) attained pH below
7 and ESP below 3 when sulfuric acid
was applied at 50 per cent GR.

Both Kagarol and Kukthala soils
under intermittent and continuous
leachings attained the values of ECe
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from 180 and 145 mmhosjcm to' 7, 6
and 8, 7 rnmhnsfcm, pH from 10°3 and
10:210 87, BEend? 7, 7" 9 and ESP
from 80 and 84 to 28, 265 and 25, 20
respectively. | Both intermittent and
continuous leaching did notdiffer much
in respect of changes in ECe, pH and
ESP-values of both the soils having low
and high free calcium carbonate con-
tent. Miller.et al. (1965) and Nielson
etal, (1966} indicated that the efficiency
of salt leaching was greatly increased
by controlling the soil ‘water content
and flow velocity .of water during leach-
ing.- Under field conditions, this accom-
plished by providing either intermittent
ponding and . intermittent sprinkling.
But. Abrol ‘and Bhumbla :(1973) have
shown that intermittent leaching with
and without gypsum had no particular
advantage over continuous leaching.
They ascribed this to low permeability
of sodic soils resulting in water move-
ment in unsaturated conditions ‘even in
continuous ponded treatments. In the
present study also continuous leaching
was either slightly superior to or on par
with intermittent leaching, in improving
the physico-chemical properties of soils.

Sulfuric acid proved to be a more
efficient reclaiming agent than gypsum.
Sharma et al. (1971) also reported
similar results for saline-sodic soils.
The efficiency of sulfuric acid is due to
faster rate of base exchange reaction.
But in soils having low free calcium
carbonate content, the higher rate of
sulfuric acid application proved not very
useful.
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Crop Perfomance :

The grain vie_!d data of wheat grown
after leaching are given in Table 1l

Addition of gypsum -as well as
sulfuric acid increased the grain yield
of wheat in both the soils and sulfuric
acid was supetior 1o gypsum. ‘In both
the- soils, the yield mcraasad s:gnih-
cantly when gypsum dcse was increased
from 50 to-100 per cent-GR. - In the
case of sulfuric acid the yield was
significantly higher at- 100 per cent GR
over 50 per cent GR in Kagarol soil
(10 per cent CaC0O3) while the reverse
was the case in Kukthala soil (1 per cent
CaC03). Continuous ponding and inter-
mittent leaching produced similar grain
yields.
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