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Table 1. Analysis of variance of the studied features in the experimented water

Change resources df N P K TFe Mn
Repeat 2 0.626 ™ 0.001 " 0.47" 31.082" 138.583 "
Year 1 0.001" 0.001m 0.178" 10.083 " 2.083m
Type of water 1 2.341™ 0.057™ 0.101m 396.750™  656.750 ™
Year x type of water 1 0.001" 0.001m 0.001m 14.083" 2.083m
Error 6 0.182 0.006 0.036 99.306 250.806
CV (%) 11.12 14.58 19.19 17.99
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ns, * , ** respectively indicate non- significance and significance in the probability level of 1, 5%
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Continued
Change resources df Zn Cd Hg As Pb
Repeat 2 22.703" 00.005" 0.007" 0.000™ 3.0091m
Year 1 4.563"™ 0.000™ 0.002" 0.001" 0.188"
Type of water 1 522.720™" 0.036™ 0.001" 0.002" 15.188"
Year x type of water 1 1.763 ™ 0.001" 0.001" 0.002" 0.241™
Error 6 59.132 0.005 0.0001 0.000 0.131
CV (%) 16.76 24.58 19.39 22.12 16.96
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ns, *, ** respectively indicate non- significance and significance in the probability level of 1, 5%
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Continued
Change resources df Nitrate Cr Yield pH BOD COoD
Repeat 2 8441.636™ 0.979"™ 61.750™ 0.181" 18.083™  96.583"™
Year 1 6165.333™ 0.060"™  2.083"™  0.750"™ 0.750"  36.750"™
Type of water 1 78537.722™ 7.60™  44.083"™ 0.368" 2054.083" 9918.750™
Year x type of water 1 7864.319™ 0.82"™  10.083™ 0.141™ 0.750"™  30.83"™
Error 6 11746.411 0.876 10.471 0.045 7.528 85.361
CV (%) 27.48 22.68 8.88 6.94 90.14 19.70
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ns, * , ** respectively indicate non- significant and significant in the probability level of 1, 5%
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Table 2. Mean comparing of studied features in water samples

Type of water N P Mn Zn Cd Pb
(mg 1)
Well water 3.05b 0.130b 44.83b 0.22b 0.16 b 421b
Waste water 3.83a 0.268a 68.33a 0.29 a 0.83a 6.78 a
Y Jsaz aslol
Continued
Type of water Nitrate Cr BOD CoDb pH
(mg I")
Well water 47.23b 0.258 b 14.17 a 3483 b 7.02b
Waste water 109.03 a 212 a 18.67 a 4233 a 7.41a
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Table 3. Analysis of variance of the studied features in the examined plants

Change resources df N P K Fe Mg Zn
Repeat 2 0.534" 0.031" 0.067" 470.222™ 312.500" 213.556 "
Year 1 0.889" 0.018"™ 0.014" 364.500™ 440.056" 200.00™
Plant 2 0.684™ 0.001™ 0.017™ 26.389™ 18.00™ 22.889"
Year x plant 2 0.621™ 0.008™ 0.291™ 1.167"™ 416.889"™ 4.667"™
Error 10 0.295 0.002 0.047 72356  142.367 8.756
CV (%) 18.12 1258 9.16 19.19 22.03 10.16

Qo0 gy 5 S Jlaiml a0 (5lo pixe g 09 o dxe uf oniaoli i 4y g e NS
ns, * ** respectively indicate non- significant and significant in the probability level of 1, 5%
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Continued
Change resources df Cd Mn Ar Pb N Cr  Performance
Repeat 2 0.012" 0.0005™ 0.000™ 6.845" 99490.903™ 0.077" 22.222"
Year 1 0.012" 0.0002" 0.002" 2.722" 16338.293™ 0.218" 128.00™
Plant 2 0.003™ 0.0001" 0.003"™ 0.022™ 20291.924"™ 1.024" 226.056 ™
Year x plant 2 0.012"™ 0.001™ 0.003™ 3.737" 4383.390™ 1.002" 135.167™
Error 10 0.003™ 0.0001° 0.001 1.041 11569.213 0.469 6.222
CV (%) 17.13 1820 15.12 19.50 18.73 14.43 6.12

doys my o o Jleial e )8 (55l gme 5 (05 o dxe e saiasLis oS 4w g s NS
ns, *, ** respectively indicate non- significant and significant in the probability level of 1, 5%
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Table 4. Mean comparing of measured features in the studied plants

Year Pb Fe Zn
(mg kg™
First year 0.25a 56.87 a 3244 a
Second year 0.14 b 4278Db 25.78 b
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Figure 1. Pb concentration in the studied plants
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Figure 2. Hg concentration in studied plants
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Table 5. Analysis of variance for the plant features in the studied areas

Change resources df N P K Fe Mg
Repeat 2 1.076"™ 0.030™ 0.000"™ 346.722" 227.556 ™
Year 1 0.534™ 0.004 "™ 0.161" 43.556 ™ 50.00™
Area 2 0.494™ 0.004 "™ 0.022"™ 268.056" 17.056 ™
Year x area 2 0.351"™ 0.017™ 0.057"™ 931.056 ™ 433.500 "
Error 10 0.681 0.003 0.031 66.856 69.956
CV (%) 11.12 14.40 9.16 15.76 15.81
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Continued
Change resources df Ca Mn Ar Pb Nitrate Cr Yield
Repeat 2 0.018° 0.0005"™ 0.001™ 8.405™ 5671.125" 0.439" 32.00"
Year 1 0.006™ 0.0002"™ 0.002" 2.722"  6234.722"™  0.420" 3.556 "
Area 2 0.003™ 0.0001™ 0.003™ 1.412"™ 5427.695" 0.189"™  106.167"
Year x area 2 0.019° 0.001™ 0.003™ 3.351™ 5654.957" 0.346"  47.222"
Error 10  0.004 0.0001  0.0001  1.062 5785.302 0.299 24.667
CV (%) 11.14 21.91 1849  15.34 15.16 13.14 12.96

Qo iy 9 S Jlaiml a0 (g 5lo pxe 9 09 o dxe uf ssiao lis o 4 s g e NS

ns, * , ** respectively indicate non- significant and significant in the probability level of 1, 5%
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Table 6. Comparing the samples studied wastes with global standards

allowed  allowed allowed allowed .
o Limit  Limit Limit Lim¢  Bonab  Tabriz— Marageh

Parameter Unit waste waste waste

amount amount amount amount sample sample sample

(WHO) (EPA) (IRNDOE) (NAS)
Ca uglt 0.01 0.01 0.05 0.01 0.04 0.03 0.02
Cr uglt 0.1 0.1 1.0 0.1 1.67 1.03 0.56
Fe uglt 5.0 5.0 3.0 5.0 8.5 5.5 5.0
Mg uglt - 0.01 Insignificant - 0.09 0.06 0.03
Mr uglt 0.2 0.2 1.0 0.2 18.33 12.2 74
Nitrate uglt 50 Tn=30 - - 55 40 20
Phosphate uglt - 10 - - 15 12 8
Ld uglt 50 5.0 1.0 5.0 8.67 6.5 4.0
Ar uglt 0.1 0.1 0.1 0.1 0.23 0.14 0.09
Zn uglt 2.0 1.0 2.0 - 3.0 25 15
BODs uglt - 30 100 - 100 70 55
COD uglt - 120 200 - 50 30 24
pH ugl? 6-8.5 6.5-8.4 6-8.5 - 8.6 7.2 7
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Table 7. Simple correlation coefficient of the studied features in examined waters

Pb Zn Cr Ca Nitrate
Zn -0.081
Cr 0.713™ 0.248
Cd 0.293 0.293 0.362
Nitrate -0.208 0.526" -0.148 0.258
Yield -0.532™" 0.313 0.300 -0.091 -0.646**

TN 10 Jos! mlaws jo jls gae o 3 agsen g
* | ** respectively significant in the level of probability of 5% , 1%
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The Effect of the Urban Waste Water of Tabriz, Bonan and Maragheh on
Soil Properties and the Quality of Onions, Tomatoes and Alfalfa
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Abstract

In order to determine the concentration of heavy metals and other elements in water and various
plants, some experiments were conducted during 2014-2015 at the fields of East-Azerbaijan.
Experimental design was originally factorial based on randomized complete block design. The
factors including, two types of water (pit water and sewage water), three studied areas (Tabriz,
Maragheh, and Bonab) and three types of plants (onions, tomatoes and alfalfa). Thirty six treatments
were studied over two years in three replications. According to our results, significant differences
were observed among studied two types of waters based on different element concentrations.
Whereas, the statistical interaction of the year and types of water was not remarkable. The results
also showed that there were significant different between various elements concentrations in
different studied plants and their statistical interaction with the year. Same results were found for
different studied areas. Comparing of mean values with Duncan test indicated that sewage water,
onion and Bonab showed the highest amount of heavy elements concentrations according to type of
water, plant and area factors respectively. The correlation results showed that there was significant
negative correlation between yield and heavy metals concentration.

Keywords: Heavy metals, Sewage water, Yield.
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