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Table 1. Some physical and chemical properties of studied soil

Property (unit) Value Property (unit) Value
EC (dSm™) 18.7 SAR 33
pH 8.05 *ESP 32.16
Na (meq 1Y) 132.32 (Organic carbon) (%) 0.22
K (meq 1) 32 (Calcium carb(c(n)z‘;lte equivalent) 31
Ca (meq IY) 8 (Sand) (%) 17
Mg (meg I'%) 24 (Silt) (%) 35
Cl (meq I'%) 120 (Clay) (%) 48
COz%* (meq 1) 2 (Field capacity) (%) 20.28
HCOs™ (meq I'%) 21 Bulk Density (g cm) 1.58
SO4% (meq 1Y) 20.4 CEC (meq 100 g* soil™?) 335

.(Richards, 1954) 45,5 a.wlxs ESP=

100 (—0.0126 +0.01475 SAR) ol 5 I ESP luge*
1+ (—0.0126 +0.01475 SAR) ~ ° it JLESE e

100 (—0.0126 +0.01475 SAR)

The ESP was calculated using this equation: ESP=

(Richards, 1954).

1+ (—0.0126 +0.01475 SAR)

ST sBilods olond b Shy 50 -Y Jgoz
Table 2. Some chemical properties of the organic amendments

- Value (Property (unit)
Plant residues Green manure Manure

0.4 0.585 0.21 Na (%)
3.51 0.206 2.97 K (%)

4.3 0.073 1.81 Ca (%)

1.8 0.084 0.47 Mg (%)

4.1 0.03 0.49 S (%)

0.43 115 25.33 EC (dSm™)
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S'> «(Soil & Water Research Institute, 1989) -l !
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YYNE o 4 il w Ve U oo Gac 0 S
‘55).3 ol 00 JLL_“:‘ e (g8 .]a_.wy 0,0
Y Jadz 0 oo oolewl ‘Sﬂaly bl sl S5
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u».’Lo)T el 5o eolasw! g0 adlaie s,:i ot s She-Y Jouo
Table 3. Chemical properties of water used in this experiment

SAR HCOs; CatMg Na EC pH
(meq IY) (dsSm)
13 4.5 13.33 344 2.19 7.2
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Figure 1. The main effect of different treatments on soil pH during incubation period.
Different letters indicate statistically significant differences (P <0.01).
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Table 4. Interaction between treatment™ time and treatment* depth on soil pH

Treatment Depth (cm) Time (day)

20-30 10-20 0-10 160 120 80 40
Plant residues 8.04 7.940d 7.96 7.97¢% 7.74% gde 8.220d
Manure 7.81% 7.89be 7.970d 7.78%9 7.621 8.02¢e 8.15«
Green manure 7.96" 7.57f 7.51f 7.529 YIAYEf 7.62f 7.72%
Gypsum 8.26% 8.12%® 8.07% 7.77% ViAYe! 8.582 8.422
Control 8.04 7.86% 7.70¢f 8.35% YIvyed 7.67% 7.73%

il ge (P<O.0L) Slo cire gl (90s oyl By (g1l (slopSilis g b o 250
In each row or column, means with the same letter are not significantly different (P<0.01).
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Figure 2. The main effect of different treatments on soil EC during incubation period.
Different letters indicate statistically significant differences (P <0.01).
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Table 5. Interaction between treatment* time and treatment* depth on soil EC

Treatment Depth (cm) Time (day)

20-30 10-20 0-10 160 120 80 40
Plant residues 19.112 11.12¢%9 6.8 11.69 11.72¢ 12.130f 13.92vd
Manure 15.79b¢ 11.889F  g8.26MN 12.12¢ 11.454F 14.23% 10.1
Green manure 16.78° 12.72% 8759 13.37% 11.324 14.98% 11.364f
Gypsum 16.78P 13.34% 8649 10.07f 11.169f 13.620 16.852
Control 13.77¢ 10.15M  g8.10M 11.164f 10.77¢f 11.274f 9.48f

Al oo (P<0.01) Slo s Sglas ygas oLy Bg > (slls (slo 1 Sibos g b Slans 2 )8
In each row or column, means with the same letter are not significantly different (P<0.01).
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Figure 3. The main effect of different treatments on soil SAR during incubation period.
Different letters indicate statistically significant differences (P <0.01)
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Table 6. Interaction between treatment* time and treatment* depth on soil SAR

Treatment Depth (cm) Time (day)

20-30 10-20 0-10 160 120 80 40
Plant residues 46.42 31.48° 25.51¢ 29.13¢ 30.97% 40.212 37.55%
Manure 29.26b¢ 20.15¢% 16.08¢f 21.45M 19.92 23.354 22.458
Green manure 31.49° 28.15% 23.22¢d 29.38% 23.209% 31.08% 26.84°
Gypsum 21.39d 28.15% 23.22¢d 18.269" 19.699" 15.129" 14.11
Control 28.930¢ 28b¢ 28.20¢ 30.27°¢ 31.09¢ 30.92¢ 21.23%

il oo (P<O.01) Slo s glis gy oLy By, slls (slo 1 Siloo g5 b ylan j0 )8
In each row or column, means with the same letter are not significantly different (P<0.01).
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Table 7. The effect of treatments on concentration of soluble cations and anions in a 1:1 (soil: water) extract

Anion (meg 1Y)

Cation (meq I'%)

Treatment

Cl COZ+HCOy K Na Mg Ca
Plant residues  117.21° 27.68° 1.950°  97.46° 12.40° 8.297
Manure 117.45° 27.85° 2.21b 96.492 12.50¢ 10.68°
Green 116.372 15.75b 2.612 99.242 13 12.97b
manure
Gypsum 117.9° 9.44¢ 2,01 79.67° 14.06° 22.31°
Control 101.1° 15.96" 1.78¢ 85.11 12.32¢ 8.71¢

Al oo (P<O.01) Slo s glis ygas oyl By, slls (slo 1 Siloo ygim b ylan j0 )8
In each row or column, means with the same letter are not significantly different (P<0.01).
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Effects of Some Organic Amendments and Gypsum Application in a Saline
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Abstract

Remediation of Saline and sodic soils is usually done using leaching of excess salt and physical,
chemical and biological methods and by application of mineral and organic amendments. An incubation
experiment using poly ethylene columns was conducted to study the effect of using four organic and
mineral amendments in a saline sodic soil (SAR=33, EC= 18.7 dS.m). The treatments included: green
manure, animal manure, plant residue and gypsum along with control. The water from the area (Akhtar
Abad) was used to irrigate the columns. Change in some salinity and sodicity indices and the
concentration of some elements in soil solution were measured and compared in soil sub-samples at 40,
80, 120, 160 days of incubation and for 0-10, 10-20 and 20-30 cm depths. The results indicated that all
organic amendments especially green manure decreased soil pH compared to control (P<0.01).
Application of all amendments increased soil EC compared to control (P<0.01). Highest EC was in
green manure followed by gypsum, plant residue and animal manure, respectively. The gypsum and
green manure decreased the SAR in soil compared to control (P<0.01). The animal manure treatment
did not change SAR but the plant residue treatment significantly increased SAR. In the gypsum and
green manure treatments the concentration of Ca and Mg in soil solution increased significantly
(P<0.01).

Keywords: Column experiment, Green manure manure, Remediation,
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