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Figure 1- Geographical Location of the Region and Sampling Locations.
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Table 1- Some Physical and Chemical Characteristics of Soil under Different Land Uses.

. Saturated
Available P pH of Electrl.ca.l moisture . . o
(me/ke) Saturated  Conductivity %) Soil Texture Plantation Situation
gke paste (dS/m)
4.87 7.56 1.23 38.26 Sandy Loam Acacia Flood
3.47 7.25 1.00 36.31 Loam Eucalyptus soreadin
3.53 7.81 1.10 30.73  SandyLoam  Atriplex preading
3.80 7.96 1.16 28.18 Sandy Loam Acacia
2.70 7.81 0.91 28.70 Sandy Loam Eucalyptus Non-Flood
2.53 8.15 0.75 29.23 Sandy Loam Atriplex spreading
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Table 2- Variance Analysis of the Effect of Flood Spreading, Type of Vegetation and Their Interactions on the Measured
Biological Characteristics.

Flood
1 *
CV (%) Error i});;zs;trilin Vegetation type splr:ézgzing Replication SOV
type
10 2 2 1 2 df
Mean Squares
12.33 122.74 7312.80%* 6729.00%* 34380.10%* 41.23™ Acid phosphatase
2429 463942 69517.50**  102846.00%**  642930.00%*  10890.20™ Alkaline
phosphatase
14.00 3271.64  115831.00%* 37203.70%%* 524696.00%* 309.47™ Urease
18.44 7.75 145.76** 72.55%%* 1224.99%* 4.21™ Dehydrogenase
25.03 0.25 0.14™ 0.12"™ 3.70%* 0.56™ Basal respiration
22.08 32.20 358.81%** 666.43%* 132.33™ 432" Induced respiration
22.20 0.02 (.39 ** 0.96** 1.50%* 0.038"™ Organic Carbon

** significant at one percent level, * significant at five percent level, ns is not significant
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Table 3- Comparison of the Interaction of Flood Spreading and the Type of Vegetation on the Mean Soil Biological Indices.

Property

Organic Induced Basal Alkaline Acid Vegetation L
Carbon  respiration  respiration Dehydrogenase Urease phosphatase  phosphatase type Situation
0.55b 30.39 abc 2.50a 22.94 ab 574.96 b 636.94 a 205.02 a Acacia

1.68 a 21.17 bed 240a 18.83 be 363.94 ¢ 574.65 a 126.89 b Eucalyptus

Flood

0.54b 33.68 a 2.41a 28.28 a 799.13 a 196.66 b 68.70 ¢ Atriplex spreading
022b 42.55a 144 a 14.68 ¢ 233.49 cd 118.74 b 4479 ¢ Acacia

0.51b 9.65d 130 a 5.01d 300.36 cd 89.01b 4592 ¢ Eucalyptus ~ Non-Flood
0.30b 16.77 cd 1.85a 0.86 d 179.78 d 66.54 b 47.68 ¢ Atriplex spreading

* In each column, the means with similar letters do not have a statistically significant difference with the Tukey test at P< 0.05

** Acid phosphatase and alkaline phosphatase units, micrograms of para-nitrophenol per gram of dry soil in one hour, dehydrogenase units,
micrograms of triphenol formazan (TPF) per gram of dry soil in 24 hours, urease units, micrograms of released ammonium per gram of dry soil
in two hours, organic carbon unit, percent.
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Table 4-Correlation Coefficients of Organic Carbon Content with Soil Biological Variables.

IRE BRE DEH URE  ALP ACP TR LU oC
1.000  OC
1.000  -0.511" LU
1.000 0.000  -0269 TR
1.000  -0.594"  -0.597" 0.464" ACP
1.000 -0.911" -0.538" -0.596" 0.671" ALP
1.000 0456  0.447 0.221 -0.489" 0219 URE
1.000 0.856™ 0.663” 0.572" -0.496" -0.588" 0413 DEH
1.000 0.188 0252 0244 0224 0.243 -0.194  0.045 BRE
1.000 0.059 0514 0322 0.130  0.126 -0.310 -0.134  -0.103 IRE

LU: Land use, TR: Treatment (with and without flood spreading), ACP: Acid phosphatase, URE: Urease, ALP: Alkaline phosphatase, BRE:
Basal respiration, IRE: Induced respiration
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Table 5- Step-by-Step Regression Characteristics of the Estimation of the Amount of Organic Carbon by the
Biological Characteristics of the Soil.

Standardized Not standardized
coefficients coefficients
Partlal.l R? Significance t Beta Standard B Model
correlation error
0.393 0.087 1.824 0.149 0.271 (Constant) 1
0.627 0.005%* 3.219 0.627 0.000 0.001 ALP
0.58%** 0.006** 3.230 0.157 0.507 (Constant) 2
0.710 0.001** 3.909 1.570 0.001 0.003 ALP
-0.555 0.021* -2.583 -1.038 0.003 -0.009 ACP
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Extended Abstract

Extended Abstract

Introduction and Objectives

Biochemical activities of soil have been proposed as one of the most well-known
indicators of soil quality and health, which are considered in evaluating the effect of
afforested species on soil characteristics. This research was conducted with the aim of investigating
the long-term effect of flood spreading operation and type of vegetation on the activity of acid and
alkaline phosphatase, urease and dehydrogenase enzymes and soil microbial activity, including basal
respiration and stimulated respiration, in 2019.

Materials and Methods

Sampling the soil around the roots of Acacia salicina Lindl., Eucalyptus camaldulensis Dehnh., Atriplex
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lentiformis(Torr.) Wats. (0-20cmdepth)wascarried outwith 6 treatmentsinthreereplications. Statistical
analyzes were performed using SPSS software as a factorial test in the form of a randomized
complete block design and the means were compared with Tukey test at P<0.05.

Results and Discussions

The results showed that the interaction between flood spreading and vegetation type on the
activity of acid phosphatase, alkaline phosphatase, urease, dehydrogenase, stimulated
respiration and organic carbon was significant at P<0.01. The activity of acid phosphatase and
alkaline phosphatase enzymes in the soil under cover of Acacia and Fucalyptus plantations was
higher than the activiy of these enzymes in the soil under cover of Atriplex, especially in the
situation with flood spreading. The activity of urease enzyme showed the highest value in the soil
under the Atriplex with flood spreading and the lowest value in the soil under the Atriplex without
flood spreading, and this difference is statistically significant with Tukey’s level test at P<0.05.——
The activity of dehydrogenase enzyme showed the highest value in the soil under the Atriplex with
flood spreading and the lowest value in the soil under the Atriplex without flood spreading, and
this difference is statistically significant with Tukey’s test at P<0.05. Dehydrogenase activity in the
soil of Atriplex with flood spreading compared to the activity of this enzyme in the soil of Acacia
with flood spreading and also the activity of dehydrogenase in the soil of Acacia and Eucalyptus
in the situation with flood spreading, statistically with the test Tukey did not show a difference at
P<0.05. In the conditions of flood spreading, the basic respiration rate in the understory soil of
Acacia, Eucalyptus and Atriplex was higher than the basic respiration in the soil under the cover
of these plants without flood spreading, although the difference in the basic respiration in the two
situations with flood spreading and without flooding were not statistically significant at P<0.05. The
amount of stimulated respiration in the soil of Atriplex with flood spreading was higher compared
to the amount of stimulated respiration in the soil of Eucalyptus with flood spreading, but it was not
statistically different from the amount of stimulated respiration in the soil of Acacia with flood
spreading and Acacia without flood spreading. The highest and lowest amount of stimulated
respiration was observed in the soil under the cover of Acacia and Eucalyptus, respectively, in the
condition without flood spreading, and these differences were statistically significant at P<0.05.
Conclusion and Recommendations

The results of this study showed that the activity of soil enzymes can potentially predict the
amount of nutrient deficiency. In addition, afforestation in arid areas, improves soil quality indices.
Considering the important role of organic matter in improving the biological properties, quality
and health of the soil, in order to increase the amount of organic matter in the soil, rehabilitating
flooded rangelands with native and compatible trees and bushes, managing grazing and increasing
non-grazing periods are recommended.

Keywords: Biological indices, flood spreading, Gareh Bygone plain of Fasa, vegetation



