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Figure 1. The map of Iran, Markazi province and Meyghan playa in Arak city with the 4 sampling sites.
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Table 1. Soil and water sampling sites and properties of the sampled soils
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1) Municipal Wastewater, 2) Shahrab River, 3) Farahan river and 4) Sodium sulfate Factory Wastewater o
®m: Soil moisture percentages, EC: Electrical Conductivity and SOM: Soil Organic Matter  ©
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Table 2. Analysis of variance (mean of squares) of log numbers of Bacteria, Coliform Bacteria,
Actinomysetes and Fungi in topsoil and subsoil of 4 sampled soils from Meyghan lake in spring and fall

Source DF Bacteria  Coliform Bacteria  Actinomysetes  Fungi
Replication (R) 2 0.062 0.322 0.124 0.022
Site (S) 3 16.791** 24.402** 6.151** 37.369**
R*S 6 0.028 0.203 0.164 0.021
Dept (D) 1 2.298** 3.048** 5.719** 2.408**
S*D 3 0.086 0.123 0.191 0.341
R*D(S) 8 0.033 0.037 0.122 0.015
Time (T) 1 3.503** 6.909** 16.675** 2.135**
S*T 3 0.048* 2.573** 1.036** 0.350**
D*T 1 0.010 0.002 1.115* 0.635**
S*D*T 3 0.204** 0.273* 1.290* 0.675**
Error 16 0.028 0.153 0.194 0.010

* MS of the treatment is significant at the 0.05 level. ** MS of the treatment is significant at the 0.01 level
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Table 3. Mean test of log numbers of Bacteria, Coliform Bacteria, Actinomysetes and Fungi in topsoil and

subsoil of 4 sampled soils from Meyghan lake in spring and fall

. . Time  Depth Bacteria Coliform Bacteria ~ Actinomysetes  Fungi

Sampling Site
Cm Mean Mean Mean Mean

1 Spring  0-30  0.22a+6.00 0.08a+5.51 0.15a+3.92 0.04d+3.94
1 Spring  30-60  0.26b+5.30 0.04bc+4.78 0.07ab+3.57 0.15e+3.71
2 Spring  0-30  0.39d+4.44 0.02ef+3.99 0.15abc+3.51  0.08g+3.10
2 Spring  30-60 0.15e+4.12 0.17efg+3.72 0.13bcd+3.03  0.06h+2.80
3 Spring  0-30  0.06c+4.99 0.21cde+4.38 0.02bcd+3.11  0.03a+4.85
3 Spring  30-60 0.07c+4.83 0.04fg+3.63 0.06bcd+2.89  0.10b+4.52
4 Spring  0-30  0.17g+3.23 0.10hi+2.85 0.25bcd+2.94  0.21i+1.85
4 Spring  30-60  0.14h+2.81 0.06i+2.54 0.11ed+2.45 0.00j+0.00
1 Fall 0-30  0.17bx5.47 0.11ab+5.27 0.21abc+3.34  0.04e+3.68
1 Fall 30-60 0.19c+4.84 0.08bcd+4.73 0.17cde+2.76  0.13f+3.45
2 Fall 0-30  0.10fx3.69 0.03fg+3.55 0.236de+2.5 0.12h+2.76
2 Fall 30-60  0.03g+3.25 0.05ghi+3.20 0.03e+2.09 0.04h+2.62
3 Fall 0-30  0.10c+4.89 0.04def+4.07 0.01cde+2.76  0.03abx4.71
3 Fall 30-60 0.18d+4.53 0.20fgh+3.38 1.00f+1.16 0.32¢+4.20
4 Fall 0-30  0.20h+2.61 0.32j+0.76 0.17f+1.33 0.00j+0.00
4 Fall 30-60  0.01i+2.13 0.64j+0.37 0.00g+0.00 0.00j+0.00

1) Municipal Wastewater, 2) Shahrab River, 3) Farahan river and 4) Sodium sulfate Factory Wastewater o
Means with the same letter are not significantly different ©
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Table 4. Analysis of variance (mean of squares) of of Soil basal respiration (BR, mg CO g* soil day-1),

substrate-induced respiration (SIR, mg CO; g-1 soil day*), Metabolic-quotient (MQ, mg C-CO, g** Cmic h-
1) and microbial-coefficient (MC, mg Cmic mg™ Corg) in topsoil and subsoil of 4 sampled soils from

Meyghan lake in spring and fall

Source DF BR SIR MQ MC
Replication (R) 2 0.00008 0.024 0.764 0.0004
Site (S) 3 0.00369** 6.997** 5.076%*  0.0226*
R*S 6 0.00016 0.005 0.597 0.0002
Dept (D) 1 0.00290%* 4.255%* 1.916*  0.0033*
S*D 3 0.00003 0.699** 0.052 0.0013
R*D(S) 8 0.00003 0.023 0.301 0.0006
Time (T) 1 0.00973%* 7.274%* 1.886*  0.0560**
S*T 3 0.00034* 2.238%* 1713 0.0135**
D*T 1 0.00182%* 1.232%* 0.021 0.0008
S*D*T 3 0.00014 0.219%* 1.160*  0.0030**
Error 16 0.00009 0.013 0.331 0.0005

* MS of the treatment is significant at the 0.05 level. ** MS of the treatment is significant at the 0.01 level
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Table 5. Mean test of Soil basal respiration (BR, mg CO2 g soil day?), substrate-induced respiration (SIR,

mg CO; g* soil day*), Metabolic-quotient (MQ, mg C-CO2 g* Cmic h) and microbial-coefficient (MC, mg
Cmic mg* Corg) in topsoil and subsoil of 4 sampled soils from Meyghan lake in spring and fall

Sampling Site Time  Depth BR SIR MQ MC
Cm Mean Mean Mean Mean

1 Spring  0-30 0.006a+0.102 0.071a+3.688 0.02c+0.366  0.009a+0.196
1 Spring 30-60 0.011labc+0.063  0.014c+2.053 0.068c+0.407  0.003a+0.202
2 Spring  0-30 0.006b+0.077 0.014e+0.904  0.108abc+1.13  0.003c+0.080
2 Spring 30-60 0.011cd+0.053  0.356gh+0.402  0.660a+2.60  0.055cd+0.061
3 Spring  0-30 0.011b+0.074 0.199b+2.33 0.095¢+0.425 0.025a+0.228
3 Spring 30-60  0.006d+0.046 0.150e+0.887  0.178bc+0.696 0.025b+0.143
4 Spring  0-30 0.016de+0.039  0.038hi+0.205 0.307a+2.52  0.046¢d+0.049
4 Spring  30-60  0.003fg+0.019 0.071i+0.115 0.174a+2.51  0.008cd+0.050
1 Fall 0-30 0.008de+0.040 0.026d+1.22 0.083¢c+0.430  0.013c+0.089
1 Fall 30-60  0.017d+0.044 0.130f+0.650  0.161bc+0.876 0.017cd+0.053
2 Fall 0-30 0.013de+0.038  0.068gh+0.388  0.285bc+1.26  0.015d+0.035
2 Fall 30-60 0.010efg+0.025 0.047gh+0.402 0.378bc+0.854 0.008cd+0.070
3 Fall 0-30 0.007de+0.037  0.036e+0.871  0.123bc+0.567 0.014cd+0.061
3 Fall 30-60 0.007def+0.035 0.098fg+0.493  0.322bc+0.974 0.008cd+0.061
4 Fall 0-30 0.007g+0.014 0.059hi+0.244  0.286abc+1.57 0.015cd+0.064
4 Fall 30-60  0.001g+0.011 0.009i+0.081  0.224ab+1.749 0.005d+0.031

oo Sl (555,8 A IS Glay (F ¢ olald wilsog, (F col o l5-g, (F 5,0 wloy OO
1) Municipal Wastewater, 2) Shahrab River, 3) Farahan river and 4) Sodium sulfate Factory Wastewater
Means with the same letter are not significantly different ©
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The Study of Biological Properties of Soils in Joining Places of Surface
Water-Inflows in Meyghan Playa in Arak

Mahboobeh Safari Sinegani'*, Ali Akbar Safari Sinegani?, Seyed Mohammad
Banijamali®, Mehrdad Hadipour*, Pejman Azadi®

(Received: October 2018  Accepted: April 2019)

Abstract

Healthy lifestyle on dry land depends on monitoring and maintenance of the ponds. The aim of this
study was to assess the effects of surface water-inflows on biological characteristics of wetland soils
around Arak Meyghan-Lake. Two soil layers (0-30 and 30-60 cm) in the 4 sites of surface water-
inflows were sampled in May and November 2014. The sites were the release sites of treated-
municipal-wastewater, Shahrab-River, Farah-River and sodium sulfate-processing plant wastewater.
The number of culturable microorganisms in the samples was counted on solid media and the soil
basal-respiration (BR), substrate-induced-respiration (SIR), metabolic-quotient (MQ) and microbial-
coefficient (MC) were measured. The number of soil fungi in the site Farahan-River site and the
numbers of soil bacteria, enteric bacteria and actinomycetes in the release site of municipal
wastewater especially in topsoil and in spring were significantly higher compared to those in the 3
other sites (respectively 4.85, 6, 5.51 and 3.92 log numbers). The numbers of the studied
microorganisms in soil in the release site of sulfate-plant wastewater were significantly low and the
numbers of fungi and actinomycetes were negligible in the most samples. Soil SIR was the most
susceptible and responsive index among the studied biological properties. The release of municipal-
wastewater in the playa improved the soil biological indices like BR (0.102 mg CO, g* soil day™),
SIR (3.688 mg CO, g soil day™), and MC (0.196 mg Cmic mg™ Corg) significantly. In contrast, the
MQ was significantly high in the release site of Shahrab-River and sulfate-plant wastewater (2.60
and 2.52 (mg C-CO; g* Cmic h) respectively), showing the negative effects and the higher salt
tension in these sites. Although the release of municipal-wastewater in Meyghan-Lake had positive
effects on soil biological characteristics, it may have negative effects on biodiversity of these salty
soils.
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