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Flood spreading is one of the most important soil protection and improvement
measures, which both prevent flood waste and help fight desertification. This
research aimed to investigate the effect of flood spreading and plant type on the
activity of some physicochemical and biological properties of the soil in pasture
fields with and without flood spreading in the Garbayegan, Fasa in 2019-2020. Soil
sampling was carried out in spring and autumn to a depth of 20 cm in three repetitions
around the rhizosphere of plants and modified according to the materials and
methods section. The averages were compared with Duncan's test at the level of 1.5%
and using R software. The results showed that the amount of usable phosphorus and
potassium in the flood spreading conditions and the control area was without
significant difference, but the amount of carbon and nitrogen in all the studied
species in the flood spreading area was significantly different. It was more significant
than the witness was. However, the amount of respiration in the flood spreading area
was the highest, while the respiration and microbial biomass in the control area
showed the highest amount. However, the amount of basal heat and microbial
biomass in flood spreading areas showed a lower amount, which can be the result of
the low amount of organic matter in the soil as a result of excessive livestock grazing
in these areas. Finally, it is recommended to implement flood-spreading projects in
arid and semi-arid areas to increase the productivity of soil characteristics.
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EXTENDED ABSTRACT

Introduction: Flood spreading is one of the most important soil protection and improvement measures, which
not only prevents flood waste, but also increases water infiltration, increases soil fertility, reduces flood damage,
restores pastures, and helps fight desertification, as well as the proper and correct identification of various physical
characteristics, chemical and biological soil has a very important role in determining the degree of erosion, soil
degradation, management plans, and soil protection in arid and semi-arid areas. The physical, chemical, and
biological characteristics of the soil are related to each other, and changing one of the parameters can affect the
others, so the rhizosphere zone becomes one of the most active interfaces in the ecosystem Some soil biological
indicators that are sensitive to the changes made in the soil, among these biological indicators, we can mention
soil respiration (which is also called basic respiration), which indicates the biological activities of the soil. This
research aimed to investigate the effect of flood spreading and plant type on the activity of some physico-chemical
and biological properties of the soil in pasture fields with and without flood spreading in the Kowsar reservoir
station located in Garbayegan, Fasa in 2019-2020.

Methodology: Sampling of the soil around the roots of the plants of (Artemisia seiberi Besser), (Dendrostellera
lessertii (Wikstr) Van Tiegh.), and (Heliantemum lippii (L) Pers.) in two situations: by spreading Flooding and no
spreading -flooding (control area) was carried out in spring and autumn from a depth of 0-20 cm and in three
repetitions. After ensuring the normality and homogeneity of the variance of the data by Shapiro-Wilk and Levene
tests, Data analysis was done by two-way variance method and averages were compared with Duncan's test at one
and five percent level and using R software.

Results and Discussion: The results of soil chemical properties showed that the amount of phosphorus and
potassium that can be used in flood spreading conditions and the control area was not significantly different in
other species, but the amount of carbon and nitrogen in the soil of all investigated species in the flood spreading
area was significantly higher than that of the control area. It was found that the reason for the increase in organic
carbon can be attributed to the washing of organic substances from the surface soil of the upper reaches and their
deposition in the area of flood spreading, and the increase in nitrogen can be considered the reason for vegetation

*Corresponding author: Hamidreza Asgari

Address: Department of Desert Zones Management, Faculty of Rangeland and Watershed Management, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Tel: +989360568695

Email: hras2010@gmail.com


https://orcid.org/0000-0002-9295-917
https://orcid.org/0000-0002-7263-56414
https://orcid.org/0000-0003-2452-6819
https://orcid.org/0000-0002-7778-817X
https://orcid.org/0000-0002-9295-9176
https://orcid.org/0000-0002-7263-5641
https://orcid.org/0000-0003-2452-6819
https://orcid.org/0000-0001-6156-6989
https://orcid.org/0000-0002-7778-817X
https://orcid.org/0000-0002-8451-6957
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.2.12.7
http://jircsa.ir/article-1-517-fa.html

[ Downloaded from jircsa.ir on 2025-09-03 ]

[ DOR: 20.1001.1.24235970.1403.12.2.12.7 ]

2024, Volume 12, Issue 2

ISSN (Online): 2783-1531 - ISSN (Print): 2423-5970

in the spreading area. Also, the analysis of soil data in the two study areas shows an increase in pH in the reference
area, which can be attributed to humidity and the leaching of salts in the flood-spreading area. In terms of microbial
activity, the amount of basal respiration in the soil under A. sieberi species was higher in spring and autumn in
the flood spreading condition compared to the non-flooding area. However, the difference in the basic breathing
rate was not statistically significant in two situations with and without flooding. The highest amount of induced
respiration in the soil under cover of D.lessertii species in the flood spread area compared to the amount of induced
respiration in the soil under cover of the same species in the area without flood spread was in the spring season
and the lowest amount of induced respiration was related to the same species in two areas of spread and The
witness was observed in two seasons, autumn and spring, these differences were statistically significant. Also, the
amount of carbon microbial biomass had the highest amount in the soil under the cover of A. sieberi species in
the flood spreading area compared to the cover of the same species in the control area, and the lowest amount
related to the cover of the D. lessertii species in the control area compared to the cover of the same (Figure 1).
The species is in flood spreading area. Due to the fact that the investigated land uses were located in similar
environmental conditions in terms of climatic conditions and the type of parent material, it can be said that most
of the investigated biological indicators are affected by the land use type (vegetation cover). And it has been a
flood. So the flood-spreading operation caused an increase in the investigated biological indicators. On the one
hand, the type of vegetation with its effect on the amount of organic carbon input, and on the other hand, the flood
spreading operation by providing the necessary moisture to carry out biological processes, have caused these
changes.
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Figure 1- Soil microbial biomes of different species in flood-spreading and non-flood spreading lands (control) in
spring season. Different lowercase letters indicate a significant difference (Duncan P <0.05)

Conclusions and suggestions: According to the results of this research, flood spreading in Gerbaigan has many
positive effects and it has increased soil fertility, improved the physical and chemical properties of the soil, and
increased microbial respiration in the flood spreading area compared to the control area. It improves soil quality
and health indicators, and to increase the amount of organic matter in the soil, it is suggested to rehabilitate flooded
meadows with vegetation.
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Table 1- Variance analysis of flood spreading effect, vegetation type, and their interaction on soil chemical

Variables
Saturated flower acidity
Characteristics of soil Degrees of freedom Average of squares F statistic Significant percentage
Region (A) 1 0.093 8.45 0.0132 *
Plant species (B) 2 0.011 1.05 0.380 ns
(B xA) 2 0.007 0.65 0.539 ns
Total residual error 12 0.011
Lime (%)
Region (A) 1 0.376 0.063 0.806 ns
Plant species (B) 2 2.405 0.403 0.677 ns
(AxB) 2 2.804 0.47 0.636 ns
Total residual error 12 5.962
Electrical conductivity (dS/m)
Region (A) 1 0.347 22.321 <0.001 faaied
Plant species (B) 2 0.006 0.429 <0.661 faleie
(AxB) 2 0.008 0.571 0.579 ns
Total residual error 12 0.015

M imepe NS o yd O waw )3 ()b ime™ o> V o ;3 Yo e Fero )3 VI 508 aws )3yl gixe *F
***significant at the level of less than 1%, ** significant at the 1% level, * significant at the 5% level, ns not significant
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Table 2- Variance analysis of flood spreading effect, vegetation type and their interaction on soil variables

Organic carbon(%)

Total nitrogen (%)

chgrg?:rt?r(i::tlics Degrees of Average of F  Significant Average of F Significant
of soil freedom squares  statistic percentage squares  statistic  percentage
Region(A) 1 0.089 39.92 <0.001 Fkk 0.001 55.773 <0.001 falel
Plant (B) 2 0.00007 0.03 0.971 ns 0.0005 1.961 0.183 ns
species
(A xB) 2 0.00009 0.04 0.961 ns 0.00003 1.368 0.292 ns
Total residual 12 0.002 0.00002
error
Auvailable potassium(mg/kg dry soil)  Available phosphorus(mg/kg dry soil)
Region(A) 1 22.75 20.068 <0.001 ok 48.35 0.438 0.521 ns
Plant (B) 2 0.062 0.566 0.582 ns 141.77 1.285 <0.312 ns
species
(A x B) 2 0.042 0.384 0.689 ns 79.17 0.717 <0.508 ns
Total residual 12 0.11 110.35
error
Sodium absorption ratio Sodium (me/l)
Region(A) 1 0.005 0.023 0.883 ns 4.205 52.93 <0.001 fieid
Plant (B) 2 0.028 1.182 0.34 ns 0.002 0.028 0.972 ns
species
(AxB) 2 0.015 0.636 0.546 ns 0.007 0.0084 0.92 ns
Total residual
error 12 0.024 0/079
Calcium (me/l) Magnesium (me/l)
Region(A) 1 7.867 43.174 <0.001 falaal 0.32 2.796 0.120 ns
Plant (B)
species 2 0.144 0.79 0.476 ns 0.061 0.539 0.597 ns
(AxB)
Total residual 2 0.107 0.588 0.57 ns 0.041 0.364 0.702 ns
error
12 0.182 0.114

D mape NS o yd O paw ;D ()b me™ o> V pdaw )3 55 e ¥*¥ o )3 VI S prdaw p3 o ime ¥**
***significant at the level of less than 1%, ** significant at the 1% level, * significant at the 5% level, ns not significant
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Table 3- Texture characteristics, acidity, and electrical conductivity in the soil around the rhizosphere of pasture
plants in the flood and control areas

percentage of

percentage of

percentage of

saturated soil

Texture clay Silt sand EC (dS/m) paste pH species Condition
Sandy Loam 0.001 10.8+ 4 21.27+ 4 67.93+ 0.1a 0.59+ 0.01a  7.85* H_[ippii
Sandy Loam 3.21 1719+ 1.4 18.51+ 1.9 64.3+£0.09a 0.73+ 0.07a  7.72% D |essertii Spate irrigation
Sandy Loam 1.69 20.3+ 0.53 1745+ 1.2 62.25+ 0.07a  0.63+ 0.06a  7.74 £ A sieberi
Sandy Loam 1.35 8.73+ 1.54 13.27+ 1.2 77+0.05a 0.38+£0.05a  7.95 H_|ippii
Sandy Loam 0.4 9.52+ 0.87 13.29+ 0.82 76.85+£0.02a 0.36+0.04a  7.92% D |essertii Control
Sandy Loam 0.13 9.78+0.001  13.29+ 0.02 76.82+0.0la 0.36+0.0la  7.91% A sjeberi

(1003 35S gl hime g ¢SSID) Wimd go (LS 1) I xe (lacgls Calisee oS g >
Different lowercase letters indicate significant differences (Duncan's, P < 0.05).
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Figure 3- Chemical characteristics of soil of different types in flood spreading and non-flooding lands (control)
Different lowercase letters indicate significant differences (Duncan P <0.05).
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Figure 4- Soil elements of different types in flood spreading and non-flooding lands (control)
Different lowercase letters indicate Significant differences (Duncan P <0.05).
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Table 4- Variance analysis of the effect of flood spreading, type of vegetation and their interaction on the investigated
biological characteristics

Induced respiration based microbial respiration
Biological Degrees  Average Significant Average -
characteristics of of F R percentage of F statistic Slgmflcant
freedom  squares statistic squares percentage
Region (A) 1 165 2.188 0.152 ns 0.725 1.851 7.186 falaled
Year (B) 2 1033 13.668 <0.001 Fkk 1.393 3.555 9.044 *
Plant species(C) 1 17924 237.081 <0.001 Frx 4.328 11.046 8.002 wx
(BxA) 2 224 2.960 0.070 ns 4.095 10.451 <0.001 falaed
(AxC) 1 716 9.466 0.005 ns 0.849 2.168 4.153 falaed
(BxC) 2 1057 13.980 <0.001 falaked 0.391 0.997 0.383 ns
(B x Ax C) 1 407 5.388 0.011 falad 0.203 0.519 0.601 ns
Total residual 24 76 0392
error
Microbial biomass carbon
Region (A) 1 6.898 3.425 6.088 o
P'a”t(SBF;eC'eS 2 25264 12544 <0001
(A xB) 2 31.511 15.646 <0.001 faleled

Total residual
error

12 2.014

I me e NS o y3 B prdaw )3 (I3 dne™ o yd N aws (3 I ixe FFeao 0V 5l 58 aw > o gxe FFF

***significant at the level of less than 1%, ** significant at the 1% level, * significant at the 5% level, ns not significant
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Figure 5- Basic and stimulated soil respiration activity of different species in flood spreading and non-flooding lands
(control) in autumn and spring. Different lowercase letters indicate significant differences (Duncan P <0.05).
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Figure 6- Soil microbial biomes of different species in flood-spreading and non-flood spreading lands (control) in

spring season

Different lowercase letters indicate a significant difference (Duncan, P <0.05).
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