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ABSTRACT

Two filed experimenis were carried out at Sanhour and Rahil farms Fayoum Governorate 1o evaluate
(the influence of some soil amendments) either gypsum or sulphur, on some chemical propertics of saline
alkali soils. The treatments of soil amendments were applied at rate of 0 and 100% gypsum requirement,
while were added at rate of 100% sulphur requirement with leaching after using subsoviling tillage.
Nitrogen was added as anhydrous ammonia (82%N) by soil infection at three levels 80,100 and 120kg N/
Jed. At the end of experiments soil sample from each plot was taken to determine EC, pl, soluble ions and
exchangeable cation.

The main results of this study could be summarized as follows:

1. The values of EC were slightly decreased as results of adding scil amendments either gypsum or
sulphur to saline atkali soil during the two seasons.

2. The addition of soil amendments to saline alkali soil under subsoiling tillage increaszd the amount
of salts removed from the s0if by leaching process. it can be noticed a slight decrease in soil salinity which
was accompanied by a decrease in soil pH, soluble sodium, soluble chloride, exchangeable sodium and
ESP as compared with untreated soil. In confrary, soluble and exchangeable calcium were increased.

INTRODUCTION

Reclamation of salt affected soils is an
important part of the agricultural security program.
In Egypt one million hectare of irrigated area
should be reclaimed by using soil amendments for
its cultivation to meet demand of increasing
population, Application of gypsum and sulphur as
soil amendments in salt affected soils led to
reclaim chemical properties and availability of
nutrients. Shehata ef al., (1983) and Batra and
Ghai (1987) found that addition of gypsum with
leaching to saline alkali soil led to decrease pH
value and exchangeable sodium. Also, Laila
(1993) and Saffa (1998) found that application of
gypsum to saline alkali soil caused a clear
decreased in the values of pH, EC and soluble and
exchangeable Na’. On the other hand, soluble
Ca®™, SO,* and exchangeable Ca’" were increased
as results of gypsum applicatien. Khafagi and Abd
Ei-Hadi (1990), Abd El-Fattah er af, (1990) and
Dawood et al, (1990), indicated that sulphur
application lead to reduce soil pH.

This work ailm to evaluate the effect of
either gypsum or sulphur as soil amendments as
well as injection of anhydrous ammonia as a
source of nitrogen on some chemical properties of
salt affected soils.

MATERIALS AND METHODS

The present study was carried out at
Sanhour and Rahil farms which far from Karron

Lake 350m (Fayoum Governorate} ic evaluate the
effect of gypsum, sulphur as soil amendments and
nitrogen fertilization under subsoiling titlage on
some chemical properties.

The treatments of soil amendment were
applied at rate of 0, 100% gypsum requirement (6
and 11.3 ton/fed) or 100 % of sulphur requirement
{1.12 and 2.1 ton/fed) with Jeaching after using
subsoiling tillage. For two soils under study
nitrogen was added as anhydrous ammonia
{829%N) was injected in the soil at three levels (80,
100 and 20 kg N/fed) Physical and chemical
properties of the experimental site were analyzed
(Table 1).

Soil samples were taken at the surface laver
(0-30cm) from each plot before and  after
treatments. The samples were air dried, ground
through 2 mm sieve, and chemical analyzed for
total soluble, salts, soil pH, soluble ions {sodium,
potassium,  calcium, magnesium, chloride,
carbonate and bicarbonate) and exchangeable
cations according to Richards (19354), Black
{1965) and Jackson (1973).

RESULTS AND DISCUSSION

Effect of gypsum or sulphur on soil
chemical properties:

The results of chemical analvsis of the soil
at the beginning and end of the experiment are
listed in Table (2 and 3), it could he noticed that
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Table (1) : Some physical and chemical analysis of the soils under study.

S Particle size distribution Ca CO5 9 Exchangeable cations ESP% | CEC
oil ] (meq/100g soil) | meq/100
ocati I'Clay [ Silt% | Sand % | Texture Ca™™ |Mg~ |Na K* 50il
on % &
Sanhour | 51.5 28.7 19.8 Clay 2.6 10.5 8.7 8.0 1.3 26.50 30.2
Rahil 46.8 27.6 25.6 Clay 2.4 10.1 11.2 11.9 1.4 33.50 35.5
S [SP% {uCe [pH | Soluble ions in soil paste extract(meg/L) L
o dSm” | 1:25 [~ Soluble anions _ Soluble cations LR s
. CO; | HCO; [ Cr Ca™ [Mg” [Na' onie R”
| Ton/fe
e ——— —— e 4. » - - — d.
 Sanhour ¢ 730 | 49 8.6 | - 27 1 282 12.1 | 242 : 6.0 | 1.12
| Rahil 77.0 | 48 | 85 - 34 | 282 60 | 331 | 06 | 113 2.1 '

GR*: Gypsum requirements
SR Sulphur requirements
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Table(2) : Some chemical properties of different tested soils treated with soil amendments and anhydrous ammonia fertilization

Sanhour farm

Treatment Soluble ions in soil paste extract (meg/L) Exchangesable cations
Soil pH |Ece Soluble anions Soluble cations (meq/100g soil)
amendgents SP% | 1:25 tliSm' ' E
Ammani CO;” HCO CI' SO, [Ca™ Mg™ Na* K |Ca” Mg™7 K'  Na’
3
Gypsum treatment

80 76.00 8.3 3.1 - 2.0 89 201 145 9.2 6.3 1.0 158 86 4.1 1.3 13.6

100 Gypsum | 74.00 8.3 3.0 - 1.8 7.6 202 143 9.1 52 1.0 157 82 4.1 1.3 13.6

120 73.00 83 2.9 - 1.7 7.0 209 149 9.1 4.6 1.0 155 84 4.1 1.3 13.6

Sulphur treatment

80 72.00 8.1 3.2 - 1.7 7.8 22.6 3.0 102 7.8 1.1 3.1 88 5.3 1.4 17.6
100 Suwle 17300 81 32 - 1.7 78 219 128 102 74 10 129 89 55 13 182

120 hu 77.00 8.2 3.1 - 1.8 72 220 131 102 6.7 1.0 13.1 8.8 5.5 1.2 18.2

Untreated treatment

80 79.00 8.5 38 - 23 20,1 15.2 112 112 141 1.1 116 88 6.9 13 229

100 Untreated | 80.00 84 3.7 - 24 19.1 158 1o 112 140 1.1 11.6 87 7.0 1.3 232
120 80.00 8.5 3.8 - 2.3 207 151 109 112 149 L1 1.7 8.6 6.8 1.3 22.5

Gypsum requirements = 6.0 ton/ fed.

Sulphur requirements = 1.12 ton/

fed.

Initial soil | 73.00 86 4.9 - 27 282 179 I3 121 242 1.2 105 87 8.0 1.3 26.5
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Table (3): Some chemical properties of different tested soils treated with soil amendments and anhydrmf’s ammonia

6!

fertilization.
Rahil farm
Treatment Sotuble ions in soi! paste extract(meqg/L) Exchangeablé¢ations
Soil SP% ipH |ECe Soluble anions Soluble cations (meg/100g soil) ESP
1:2.5 | dSm’
mendmen : CO;" |HCO | CF |SO, | Ca™ [Mg™ [Na® |K' |Ca™ |Mg™ |K* |Na
Ammonia_ } ] ]
e Gypsum treatment ]
80 81.00 | 8.0 3.0 - 1.7 0.6 (177 159 16.1 7.7 0.3 172 (112 |51 1.2 144
100 7900 181 |29 |- 19 |97 181 161 |61 |72 |03 165 |114 |52 [15 1147
120 | Gypsum | §0.00 | 8.1 s |- 17 o1 172 1157 led (59 103 165 [11.0 |54 116 [152
B Sulphur treatment o _
180 | 7500179 T30 |- 19 190 1190 [118 (61 J1L5 [06 [143 [11.0 |64 |15 [180
100 | Sulp 7400 179 |31 |- 19 [98 [191 120 163 119 |06 [140 |114 |65 |14 |183
120 M0 |78 31 | 19 |97 192 1120 163 [116 Joe [133 [122 |66 |14 |186
Untreated treatment
80 78.00 : §.4 38 - 3.0 204 | 14.2 9.2 6.0 220 (04 2.1 117 |84 1.2 23.7
100 Untreated { 78.00 | 8.4 3.7 - 2.9 19.9 | 13.9 9.4 6.0 208 |05 12,1 [116 |86 1.1 24.2
120 79.00 | 84 3.7 - 2.9 19.9 | 13.7 9.6 6.0 204 [ 0.5 112 115 |9.1 1.5 25.6
Gypsum requirements = 11.3 ton/ fed.
Sulphur requirements = 2.1 ton/ fed.
Initial soil | 7700 8.5 4.8 - 34 282 164 8.3 6.0 331 0.6 - 10.1 11.2 11.9 T4 335
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the addition of gypsum or sulphur under icaching
process decreased soil salinity expressed as
electrical conductivity. The initial electrical
conductivity values of the soils at the two seasons
dropped at the end of experiment. Where, the
values of decrease in soil EC due to the application
of either gypsum or sulphur reached about 3.00
and 3.17 in the firsi season and 2.9 and 3.07 d%°
'for the second one respectively, However,
gypsum application was more effeclive in
decreasing soil salinity than sulphur. This was due
to its effect on neutralizing the alkali reaction,
which results in increasing the permeability of the
soil, and thus increased salt removal by subsequent
leaching. In addition. the decrease of total salts due
to application of these soil amendments could be
attributed to the high loss of ions caused by
leaching at the beginning, repeated irrigation and
ion absorption by growing plant. In contrary, the
soil, which leached without soil amendments, may
be changed to alkali soil.

With regard to soil pH, the highest decrease
was obtained in case of sulphur treatments. This
means that this material had more acidic effects
and hence it reduced soil pH values, Besides the
improvement of soil properties caused by the
application of these materials to soil, the decreasc
of soil pH could be attributed to one or more the
following reasons;

The presence of SO,” due to gypsum
application which converted to H,SO, beside the
presence of Ca™" ions led to decrease both soluble
and exchangeable Na” in the soil.

The decrease of soil pH due to sulphur
application was related to its oxjdation to sulphuric
acid by specific soil microbes and hence reducing
soil alkalinity.

With regard to the effect of gypsum or
sulphur on soluble ions of saline alkali soil at the
two seasons. The results presented in Tables (2 and
3) showed that gvpsum markedly increased the
concentration of soluble Ca*™ and SO,” while, it
sharply decreased Na® concentration. The relative
increase in Ca™ concentration at the two seasons
was 28.9% and 91.6% compared with the initial
value. At the same time, the Na' concentration
dropped to about 5.37 and 6.93 mea/L (in soil
paste), respectively its initial values were 242 and
33.1 meqg/L}. This is in agreement with the results
obtained by Saffa (1998) who found that leaching
of saline aikali soil in the presence gypsum was
more effective in increasing soluble calcium. At
the same time, this treatment decreased solubie
sodium, However, the beneficial effects of gypsum
on physical characteristics increased the removal

of Na" by soil leaching indicating that sodium ion
was the highest cation to be removed from the soil.

On the other hand, the results of Table (2
and 3) did not show any appreciable effect of
either gypsum or sulphur on sofuble M¢™ and K7,
where, the difference was almost negli¢ib!z,

Also, application of gypsum or sulphur
alone or in combination of injection of anhydrous
ammonia  reduced the amount of soluble
bicarbonate and chloride.

The results of exchangeable cations as
influenced by application of either yypsum or
sulphur are presented in Tables (2 and 3}
Generally, there is a close relationshin between
these soil amendments and exchanucable cations
of the soil, Where, the obtained results indicated
that there was a high decrease in exchangeable Na’
compared to initial values. The application of
gypsurn - was  more  effective  in decreasing
exchangeable cations particularly c¢xchangeable
Na'. A similar trend was noticed in case of ESP as
compared with the initial values. For gypsum
treatment the ESP values at two seasons decreased
by about 13.6 and 14.8% respectively. In contrary
the application of aferementioned soil amendments
was associated by a considerable increase in
exchangeable Ca''. The relative increase of
exchangeable Ca’™ in the first seasen was 49.21
and 24.13% for gypsum and sulphur, respectively.
While these values reached to 65.68 and 37.29% at
the second one. On the other hand, the decreasing
pereent of exchangeable sodium were 48,75 and
32.08% for either gypsum or sulphur in the first
season and 56.02 and 45.38% in the second season
as compared to initial soil.

From the above discussion it can be
concluded that the beneficial effect ol gypsum in
improving soll chemical properties was more
cffective than sulphur.
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