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Figure 1- The area and the sampled points in the flood spreading and non-flood spreading areas.
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Table 1- Variance analysis of the effect of flood spreading, type of plant species and their interaction on soil

fertility variables.

Organic carbon (%)

Total nitrogen (%)

Soil feml}t}{ Degrees Average F Significant Average of F Significant
characteristics of of Statistic ercentage squares Statistic ercentage
freedom squares P g q p g
Region (A) 1 0.089 39.92 0.001 *x 0.001 55.773 0.001 ok
Plant species(B) 2 0.00007 0.03 0.971 ns 0.0005 1.961 0.183 ns
2 0.00009 0.03 0.961 ns 0.00003 1.368 0.292 ns
(A xB)
Total residual error 12 0.002 0.00002
Available phosphorus(mg/kg dry soil) Available potassium(mg/kg dry soil)
Region (A) 1 22.75 20.068 0.001 *ok 48.35 0.438 0.521 ns
Plant species(B) 2 0.062 0.556 0.582 ns 141.77 1.285 0.312 ns
2 0.062 0.384 0.689 ns 79.17 0.717 0.508 ns
(A xB)
Total residual error 12 0.11 110.35

Dldgae e i NS D mhaw o o gixe 0 o o s g DRk

**: significant at the 1% level, *: significant at the 5% level, ns: not significant.
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Table 2- Variance analysis of the effect of flood spreading, type of plant species and their interaction on the
activity of investigated enzymes.

Acid phosphatase
(ug p-nitrophenol g™ soil h™")

Alkaline phosphatase
(ug p-nitrophenol g™ soil h™")

Biological
characteristics Dei;ees Average of F Significant Average of F Significant
freedom squares Statistic ~ percentage squares Statistic ~ percentage
Region (A) 1 227 2.186 0.152 ns 9793 13.216 0.001 *
Year (B) 1 309 1.487 0.264 ns 11965 16.147 0.001 *
plant species (C) 2 3823 36.761 0.001 ok 29919 40.379 0.001 ok
(B xA) 1 1439 13.835 0.001 ** 1672 2257 0.012 **
(AxC) 2 198 0.002 0.969 ns 1091 1.472 0.023 wox
BxC) 2 612 5.884 0.008 oK 1331 1.797 0.018 *K
(B xAxC) 2 245 2.358 0.116 ns 9752 13.161 0.001 o
Total residual error 24 104 741
Dehydrogenase ( pg TPFg ' soil 24 h') Urease (ug/N g 2h™)

Region (A) 1 50.51 39.777 0.001 * 136471 52.843 0.001 *
Year (B) 1 61.23 48.221 0.001 * 18466 7.15 0.003 o
plant species (C) 2 98.92 77.899 0.001 ok 13502 5.228 0.031 *x
(B xA) 1 14.45 11.382 0.001 ok 22713 8.795 0.001 o
(AxC) 2 9.55 7.521 0.011 * 13248 5.130 0.032 *
BxC) 2 17.7 13.939 0.001 ok 4948 1916 0.169 ns
(B xAxC) 2 72.82 57.344 0.001 ok 37963 14.70 0.001 ok
Total residual error 24 1.27 2583

sk

SIS sime a8 NS D gl 0 s e K o o s e
**: significant at the 1% level, *: significant at the 5% level, ns: not significant.
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Figure 2- Nutrient characteristics of soil of different types in flood spreading and non-flooding lands
(control).
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Different lowercase letters indicate significant differences (Duncan's, P < 0.05).
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Figure 3- The activity of acid and alkaline phosphatase enzymes in the soil of different species in flood
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Extended Abstract

Introduction and Goal

The rangeland ecosystems of arid and semi-arid regions play the most important role in the
distribution and density of vegetation in these areas due to the specific environmental conditions
governingthesoil, whichisthebridgebetweenlivingandnon-livingparts ofecosystems. Soilenzymesplay
important biochemical roles in the decomposition of organic matter at all stages in the soil system. These
enzymes play an important role in the stability of the soil structure, the decomposition and formation of
organic matter, the cycle of elements and the activity of soil microorganisms. Environmental stresses,
such as drought, have negative impact on plant growth and soil microorganism’s activity. Therefore,
evaluating the effect of flood spreading on soil quality indicators can be a useful step in improving
knowledge in this field. Therefore, this research was conducted during 2018 and 2019 to investigate
the effect of flood spreading, plant types and characteristics on biological soil in the Kowsar floodplains
located in Gareh-Bygone, Fasa.
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Materials and Methods

Sampling of the soil around the roots of Artemisia sieberi Besser, Dendrostellera lessertii (Wikstr)
Van Tiegh and Heliantemum [lippii (L) Pers, in two situations: with flood spreading and without flood
spreading (control area) 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 the Shapiro—Wilk and Levene
tests, the data were analyzed using the two-way variance method and mean comparison were made
using Duncan’s test at the 1% and 5% level and using the R software.

Results and Discussion

The results of soil fertility characteristics showed that there was no significant difference in the amount
of phosphorus and potassium in the three pasture species studied under flood spreading and the
control areas. However, the amount of carbon and nitrogen in all studied species was significantly
higher in the flood spreading area (containing 0.3% organic matter) than the control area (with 0.15%
organic matter). In addition, the results of this research indicated that the highest activity of acid
phosphatase enzyme was observed in the rhizosphere of D. lessertii species and in the spring season, and
on the contrary the lowest activity was observed in the rhizosphere of H. lippii species under the flood
spreading condition.

Alkaline phosphatase activity in all species was significantly higher in spring than in autumn season.
The highest activity of this enzyme was observed for A. sieberi in the spring season with an average of
186 (ng p-nitrophenol g-1 soil h-1) in the flood spreading area and the lowest level was observed for
H. lippii in the control area with an average of 57 (ug p-nitrophenol g-1 soil h-1) in the autumn season.
In general, the level of phosphatase enzyme activity for the A. sieberi species in the spring season was
approximately 89% higher in the flood spreading area than in the control area. The dehydrogenase
enzyme activity was higher in spring than in autumn. Also, the highest activity of this enzyme was
observed in the spring season for the D. lessertii species with an average of 8.5(ug TPFg-1 soil 24 h-1)
in the control area, and the lowest level was observed in the autumn season for the A. sieberi species in
the flood spreading area with an average amount of triphenol formazan was 1 (ug TPFg-1 soil 24 h-1)
.In other words, the amount of dehydrogenase enzyme activity in the spring season was approximately
66% higher than that in the fall season in both areas (control and flood spreading). The results of this
research showed that the activity of urease enzyme under flood spreading conditions in both seasons
(autumn and spring), with an average of 270 and 300 (ug N/g.dm.2h) is more than the control area with
an average of 173 and 250 (ug N/g.dm.2h). Also, the soil quality indices in all three studied species
in the two (control and flood spreading) areas have a significant difference, so that the flood spreading
operation has upgraded the value of these indices for the H. lippii species and the A. sieberi, while
which has reduced the soil quality index of D. lessertii.

Conclusions and Suggestions

The results of this research showed that the flood spreading system is a desirable method for
improving soil organic carbon, and its efficiency increases with the plant planting. The increase in
moisture and the amount of organic matter in the flood spreading area can be a reason for increasing the
activity of enzymes in the flood spreading area, so that in both autumn and spring, the activity of soil
enzymes is more in the region. Considering the important role of organic matter in improving biological
indicators and soil quality and health, the restoration of floodplains with native species can play an
important role in providing these conditions. In addition, it is recommended that these tests be repeated
with more samples and in different areas and the nitrogen, carbon, sulfur and phosphorus cycles and its
relationship with the activity of other soil enzymes related to this cycle should be investigated.

Keywords: Flood spreading, Gareh-Bygone Fasa, pasture species, soil enzymes, soil organic matter, soil
quality indicators



