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Table 1. Some of the chemical and physical properties of the studied soils

) ECe SAR CEC 0oC TNV Sand Silt Clay Texture
Soil type PH (dS m?) (meq I71)05 (cmolc kg™) %
Sodic soil 8.51 1.25 16.11 13.71 1.77 23.82 60.33 27.21 12.46 Sandy loam
Saline-sodic soil ~ 7.35 19.31 15.41 19.72 1.41 24.63 62.48 27.25 10.27 Sandy loam
Calcareous soil 7.65 1.13 1.02 27.31 1.58 29.21 56.38 26.18 17.44 Sandy loam

g3y ol 59 ooliiwl 850 (BLS LU (2 liond oS F Y Jeua
Table 2. Chemical composition of the plant residues used in this study

Bl id Ash C N P K Na Ca Mg C/N C/P Cu Mn Zn Fe
ant residues %) (mg kg))

Trifolium 9.61 4321 271 0178 4.01 010 070 023 16 243 13.20 47.81 31.71 189.90

Corn 452 4451 075 0105 201 035 066 014 59 423 1331 48.11 20.01 202.91

Sunflower 1411 4012 105 0.126 521 032 180 048 38 318 26.20 92.10 28.52 472.51

Vicia 13.01 4112 291 0194 432 031 1.01 029 14 212 1851 94.61 22.01 448.40

Wheat 10.20 4290 0.72 0.090 270 0.20 053 015 61 477 20.40 68.51 23.21 163.42

o3l 1oy lous 33 oud (5 03Il g1 Lo Wilpoguas (5,18 Sxo el 9 Slayyo (uSileo -V Jgur
Table 3. Mean square and significant level of chemical characteristics measured in the treatments

Mean Square

Source of variation  Degree of freedom P K Zn Mn Fe Cu Total N 0oC
mg kg™ (%)

Soail 2 452.9%* 909032.3** 0.151** 14.4** 6.804** 0.134*= 0.0104** 1.479**

Residues 5 123.9** 85764.9%* 0.209** 9.11** 11.74** 0.136** 0.0051** 0.397**

Soil*Residues 10 2.46** 2633.1** 0.014 ns 0.64ns 0.77** 0.009 ns 0.0002ns 0.0149 ns

Error 36 0.73 750.9 0.02 0.307 0.162 0.01 0.0004 0.011

%CV - 5.81 441 16.51 9.50 6.72 5.51 15.41 6.52

Mean Square

Source of variation Urease Urease CEC % TNV ESP Ni EC pH
Soil 2 1871.8** 1871.8** 1035.2** 638.6** 12514.1** 0.362** 72.67** 16.22**
Residues 5 874.6** 874.6** 12.9** 4.81*%* 50.08** 0.212** 0.008** 0.361**
Soil*Residues 10 43.86** 43.86** 0.45ns 0.79** 12.86* 0.018 ns 0.005* 0.004 ns
Error 36 13.21 13.21 1.29 0.20 5.32 0.013 0.002 0.025
%CV - 12.71 12.71 4,91 2.61 7.01 13.81 3.50 1.21

ns * and ** are non-significant and significant at 0.05 and 0.01 levels of probability respectively
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Figure 1. Correlation between the C/N ratio of residues with urease activity
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Table 4. Mean comparison of the effect of different plant residues on measured chemical characteristics

Residues PHu:s EC 15 Urease CEC 0O.C TotalN TNV ESP
(ds.m?)  (ug N-NH4* gt soil 2ht)  (cmolc kg?) %

Control 7.70a 1.24b 13.51e 21.12d 1.34e 0.10d 20.41a 36.41a
Corn 7.46b 1.31a 35.21b 22.61c 1.80b 0.15ab 19.01b  33.31bc
Sunflower 7.46b 1.31a 31.72¢ 24.12ab 1.67c 0.14bc 19.42b  29.52d
Trifolium 7.27¢c 1.29 25.11d 23.72abc 1.54d 0.12cd 18.53c 33.33hc
Vicia 7.15¢ 1.33a 24.43d 24.43a 1.56d 0.13c  19.52b  31.54cd
Wheat 7.59ab 1.39% 41.81a 23.14bc 1.94a 0.17a  19.43b 34.32ab
LSD (5%) 0.15 0.04 3.47 1.09 0.10 0.02 0.47 2.21

Means followed by the same letters are not significantly different according to Duncan’s multiple range test at P< 0.05.
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Figure 2. Relation between released phosphorus with C/P (a) and C/N (b) ratios of residues
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Table 5. Mean comparison of the effect of different plant residues on measured nutrients

. P K Mn Zn Fe Cu Ni NO*

Residues
mg kg

Control 13.71c 474e 4.91d 0.67e 4.61d 1.61c 0.60c 45.92¢
Corn 11.12d 557d 5.92¢c 0.75de 5.42¢ 1.73bc 0.94ab 44.71c
Sunflower 16.21b 680b 6.61b 0.84cd 5.91b 1.81b 0.83b 47.82c
Trifolium 18.51a 696b 7.72a 1.07a 7.43a 1.92a 0.70c 93.81b
Vicia 19.02a 732a 7.22a 1.0lab 7.41a 1.92a 0.84b 101.32a
Wheat 10.22¢ 594c 6.21bc 0.91bc 5.41c 1.71b 1.02a 45.11c
LSD (5%) 0.82 26.21 0.58 0.14 0.39 0.09 0.11 3.32

Means followed by the same superscript letters are not significantly different according to Duncan’s multiple range test at P< 0.05.
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Figure 3. The amounts of available phosphorus before and after incubation (a) and soluble calcium due to the

application of plant residues (b) in studied soils
Means followed by the same superscript letters are not significantly different according to Duncan’s multiple range test at P < 0.05
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Figure 4. Organic carbon values before and after incubation (a) and in application of plant residues (b) in the

studied soils
Means followed by the same superscript letters are not significantly different according to Duncan’s multiple range test at P < 0.05
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Figure 5. Activity of urease enzyme before and after incubation (a) and in application of plant residues (b) in

the soils studied
Means followed by the same superscript letters are not significantly different according to Duncan’s multiple range test at P < 0.05
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Means followed by the same superscript letters are not significantly different according to Duncan’s multiple range test at P < 0.05
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Abstract

Application of plant residues as soil amendment is one of the most strategies to improve the
physical and chemical properties of calcareous, saline and sodic soils in arid and semi-arid regions.
In order to investigate the effect of plant residues application on improvement of chemical
properties of calcareous, sodic, and saline-sodic soils, an incubation experiment was carried out as
a factorial design with factors including soil type (calcareous, saline-sodic and sodic) and plant
residues (corn, sunflower, wheat, trifolium and vicia) along with control treatment (soil without
plant residues) in three replications. Plant residues were added to the soils by 2%. Treatments were
incubated for 13 weeks at 25° C and 50% of field capacity moisture content. The results showed
that electrical conductivity (EC), nitrogen content, cation exchange capacity (CEC), available K,
iron (Fe), zinc (Zn), copper (Cu) and manganese (Mn) in treated soils with various plant residues
increased significantly (P<0.01) compared to control treatment. Application of plant residues caused
a significant decrease (P<0.01) in pH and % TNV in treated soils. The concentration of available
phosphorus in treated soils with vicia, trifolium and sunflower residues increased by 39, 35 and
18%, respectively, while it decreased in treated soils with corn and wheat residues by 19 and 25%
respectively. Application of plant residues increased organic carbon and urease enzyme activity as
compared to control treatments to 27 and 134%, respectively. The exchangeable sodium percentage
(ESP) of the studied soils decreased by 19%. It can be concluded that, application of plant residues
improved the chemical properties of calcareous, sodic and saline-sodic soils, and increased the
availability of nutrients. Chemical and biochemical quality of various plant residues are important
in improvement of soil chemical properties.
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