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Abstract
Background and objectives
Monitoring and evaluating the effectiveness of any project, including land reclamation projects,
helps managers make better decisions for future projects. This research investigates the chemical,
physical, and hydrological characteristics of planting with Seidlitzia rosmarinus Boiss ex B.,
Tamarix passerinoides Delile ex Desv., and Prosopis juliflora SW. DC. in the south and southeast
of Ahvaz.
Methodology
We collected soil samples from four areas (control with no planting, S. rosmarinus, T.
passerinoides, and P. juliflora), at two distances (under the crown and outside the crown), and at
two depths (0-30 and 30-60 cm). We transferred the collected soil samples to the laboratory and,
after preparing a composite soil sample, measured their properties in three replicates. We
measured physical properties (bulk density using the clod method, soil aggregate stability using
the sieve method, and penetration resistance using a penetrometer), chemical properties (soil pH
using the saturated extract method and a pH meter, electrical conductivity using the saturated
extract method and an EC meter, total soil nitrogen using the Kjeldahl method, available
phosphorus using the Olsen method with a spectrophotometer, soluble potassium in soil saturation
extract using a flame photometer, and organic matter using the ignition method), and hydrological
properties (soil moisture by weight percentage). Additionally, we compared the soil infiltration
rate by installing two double cylinders in the control area and the planted area with one replication.
Results
The results showed that nitrogen percentage and penetration resistance differed significantly
between the control area and planting areas. Planting with each species reduced soil penetration
resistance; the highest penetration resistance occurred in the control area, and the lowest occurred
under T. passerinoides, followed by P. juliflora. Additionally, T. passerinoides and P. juliflora
increased soil nitrogen content and reduced soil pH compared to the control area. Comparing
average soil properties under versus outside the canopy and at two depths showed that under the
T. passerinoides canopy, electrical conductivity decreased and organic carbon increased at the
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first depth. S. rosmarinus also decreased soil electrical conductivity and increased organic carbon
under the canopy, with the difference that organic carbon increased outside the canopy as well.
In contrast, P. juliflora increased electrical conductivity and pH under the crown compared to
outside the crown. The Kostiakov infiltration equation comparing infiltration rates between the
control and planted areas showed that planting increased the infiltration rate by 124% compared
to the control area.

Conclusion

In general, despite the non-native species P. juliflora reducing soil penetration resistance and
increasing soil nitrogen content compared to the control area, it also increased electrical
conductivity and pH under the plant crown. In contrast, the two native species, T. passerinoides
and S. rosmarinus, decreased electrical conductivity and increased soil organic carbon under the
plant crown and even outside the plant crown (in the case of S. rosmarinus). Therefore, despite
the positive effects of native species on soil properties in this study, planting native species takes
priority over planting the non-native species P. juliflora.

Keywords: environmental impacts, Khuzestan, land reclamation, P.juliflora., S. rosmarinus, T.
passerinoides,
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Table 1- Results of the Analysis of Variance (ANOVA) and LSD Mean Comparison of Soil Properties in the
Planting and Control Areas.

- . Mean
Soil Properties F-Value

Control Area P.juliflora T.passerinoides S.rosmarinus
pH 3.226" 7.45+0-061 ¢ 7.34+0.061 2 7.37+0.061% 7.48+£0.061°
EC (ds/m) 0.498" 42.32+11.94 28+11.94 33.72+£11.94 31.04+11.94
Organic Carbon (%) 0.961"m 1.19+0.19 1.14+0.19 1.05+0.19 0.91+0.19
Nitrogen (%) 9.356™ 0.22+£0.072 0.42+0.07° 0.52+0.07" 0.22+0.072
Phosphorus (mg/kg) 1.094 " 483.83+14.88 497.66+14.88 476.58+14.88 481.76+14.88
Potassium (mg/kg ) 1.261"m 35.06+18.1 54.99+18.1 68.34+18.1 63.95+18.1
Penetration Resistance 16.824™ 4+0.222 2.64+0.22° 2.5+0.22° 3.14+0.22°¢
(kg/cm?)
Bulk Density (g/cm?3) 2.096™ 1.59+0.16 1.35+0.16 1.59+0.16 1.31+0.16
Aggregate Stability (%) 1.826™ 313.5+51.87 259.93+51.87 302.56+51.87 216.81+51.87
Soil Moisture (%) 150.63** 15.56+2.18 @ 16.23+2.18° 14.21+2.18° 11.54+2.18¢

ns: (Not Significant) *: (Significant at p < 0.05) **: (Significant at p < 0.01
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Table 2- Comparison of the mean of soil physicochemical properties at different depths and distances from the plant canopy

:% Mean £ SE
o <
: g3 £ £ g 5 S £E- E8< &. gt e
5 8 s 25 £° &ds 3® I3 2
S 3
_ - First 7.35+0.01 51.8+1.6 1.19 £0.03 0.21 +0.00 4.9+0.01 35.1 +0.69 3.9+0.30 1.59 +0.22 3.13 +0.85 15.5 +0.22
‘% - Second 7.56 +0.1 32.8 0.7 1.18 £0.04 0.23+0.01 4.7 +0.31 35.03 +2.21 4.08 £0.08 1.58 +0.26 3.13+0.1 7.7+0.10
© t-value -2.2™ 8.2" 0.083™ -2.5m™ 0.79™ 0.02" 0.45™ 0.96" 0.00™ 245"
First 7.45 +0.07 67.4 +0.75 1.23 £0.07 0.6 £0.12 5.02 +0.08 93.2+1.21 25+0.14 1.26 £0.04 25+0.19 16.23 +0.11
Under Second 7.25 +0.05 21.8 +2.38 1.18 £0.04 0.46 £0.11 4.98 £0.02 97.3+1.47 2.83 +0.22 1.25 +0.26 25+0.1 5.72 +0.30
:_% t-value 7.45" 16.87™ 0.45™ 1.2m™ 0.3™ -1.7m -0.2m™ 0.03" 0.001™ 29.45**
_5. . First 7.21 +0.00 9.4 +£2.81 0.74 +0.02 0.39 +0.08 5.02 +0.01 14 +2.19 2.58 +0.22 1.45+0.20 2.69 +0.01 14.25 +0.16
- Outside Second 7.47 £0.09 134 +1.32 1.43 £0.68 0.24 +0.05 4.88 £0.02 15.46 £1.01 2.66 +0.08 1.44 +0.26 2.69 +0.1 5.26 +0.49
t-value -2.8™ -1.33™ -1.02™ 1.45™ 6.7" -0.7m™ -0.2m 0.019™ 0.001™ 26™
First 7.37 £0.00 8.24 +0.18 1.15 +0.07 0.6 £0.12 4.76 £0.14 30.86 +1.17 2.3+0.41 1.54 +0.13 2.01+0.18 14.21 +0.13
%"3 Under Second 7.29 £0.04 30.7 £2.23 0.73 £0.02 0.58 +0.11 4.94 £0.01 28.1 +3.61 3+0.14 1.53 +0.26 2.01+0.23 411 +0.17
_g t-value 1.99™ 9.9 572 0.09" -1.12™ 0.615™ -2.2™ 0.02" 0.002™ 41.8"
% First 7.39 £0.00 73.76 £2.23 1.18 +0.11 0.45 +0.05 4.69 £0.24 1.02 £0.02 2.33+0.22 1.65 +0.15 4,03+0.15 13.05 +0.08
&' Outside Second 742 +0.01 22.11+1.38 1.14 +0.08 0.44 +0.02 4.65 £0.28 1.11+0.03 2.33 +0.08 1.64 +0.26 4,034+0.23 6.99 +0.19
t-value -3.7m 2357 0.2™ 0.01m 0.08™ -1.08™ 0.00™ 0.04" 0.04™ 2747
First 7.52 +0.00 145 +0.41 0.57 £0.14 0.21 +0.00 4.33+£0.28 35.1 +1.36 2.91 +0.08 1.23 £0.07 2.56 £0.31 11.54 +0.18
o Under Second 7.51 +0.02 21.4+1.19 1.17 £0.01 0.23 +0.01 4.98 £0.02 30.2 +1.61 3.16 +0.44 1.22 +0.26 2.56 +0.23 5.26 +0.37
‘% t-value 0.37™ -6.8" -4.3" -2.5m™ -2.09™ 3.7™ -0.4m 0.02" 0.00™ 14.2™
% First 7.32 +0.01 73.8 £2.30 1.33 £.00 0.21 +.04 5+0.00 30.2 +1.61 2.75+0.14 1.4+0.13 1.77 £0.21 13.86 £0.05
; Outside Second 7.59 £0.01 15.8 +2.24 0.56 +0.17 0.23 £0.02 4.95 +0.02 95.7 +1.98 3.75+0.38 1.39 +0.26 1.77 £0.23 8.37 £0.21
t-value 15.6™ 1277 4.47 -0.2™ 2.07™ 18.1™ -2.6™ 0.03™ 0.00™ 337"

ns: (Not Significant) *: (Significant at p < 0.05) **: (Significant at p < 0.01
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