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Abstract

Agricultural irrigation with treated wastewater effluent may be used for crop
production, but due to elevated of certain contaminants (e.g. nitrate or nitrite) may
adversely impact the quality of groundwater. This research was carried out to
investigate the transfer of nitrate in deep soil that was planted with corn fodder crop
using treated effluent from the sewage treatment plant in the city of Neyshabur during
2012-2013. The study data were collected in pot cultivation with the same condition and
under a completely randomized design. The irrigation with wastewater effluent and
conventional raw water was performed at four levels comprised of: 100% irrigation
capacity and 80% irrigation capacity for two irrigation periods of 8 and 10 days and 3
replications. The result of this study showed that irrigation levels and irrigation periods
affected the absorption of nitrate by corn. Comparison of the amount of nitrogen in
wastewater effluent and conventional raw water before and after irrigation showed that
the nitrate absorption in the plant was low (below the standard level) and there is no
significant health issue for the users of the corn forage components in the food chain.
Also, the average nitrate concentration (on mass basis) of wastewater effluent after
irrigation (drainage water) was about 64 mg/kg and the nitrate content in the soil under
irrigation was about 59 mg/kg. Irrigation of corn with treated wastewater does not
increase the health hazards of the crop and the soil, but there is still a high risk of nitrate
pollution for the water resources in the area.

Keywords: Fodder Corn, Nitrate, Refined Wastewater, Contamination of Water
Resources.
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Table 1. Mapping tests and observations of nitrate transfer in deep soil under corn fodder cultivation
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Table 3. Results of normality test errors

Test Estimated
Title . . probability Result
statistic
level (pr)
Shapiro wilk 0.929 0.37 Accept Hy
K-S 0.126 0.15 Accept Hy
Keramer van 0.037 0.25 Accept Hy
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Table 2. Selective treatment plant and effluent
characteristics of the Neyshabur wastewater treatment

plant
Performance Characteristic
Covered population (thousand) 265
Nominal capacity (m®/day) 13500
Real production(m’ /day) 12156
pH 7.85
SO4(mg/L) 410
TSS (m/L) 273
microorganisms <9400
EC( mho/cm) 1381
BOD (mg/L) 90
COD (mg/L) 180
NO; (mg/L) 70
(NTU) 110

(Reference: Neyshabur Refinery laboratory report)
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Table 5. ANOVA treatments, the main factors and
interactions between factors
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Table 4. Results of uniformity test variances

1Y,

Title Statistic Test Estimated Result
statistic  probability
level (pr)

leven F 2.98 0.096 Accept Hy
Brown- F 0.42 0.74 Accept Hy
forest
oyrin F 1.33 0.33 Accept Hy
bartels x> 4.109 0.24 Accept Hy

Test Significance

Model SS df MSE Statistics level
?e"“me“t 1265 17 074 2929  0.0001
Irrigation
with refined 12.214 3 4.071 29.29 0.0001
wastewater
Imigation 361 5 0076  0.55 0.7386
with water
AxB
Opposite 0.063 9 0.007 0.05 1
effect
Error of test 4.171 30 0.139 - -
Total 16.828 47 - - -
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Table 7. Tukey test to compare irrigation plots with
treated wastewater

Irigation plot Mean Number Treatment

A 33.053 12 A,
A

B A 33.015 12 A

B

B C 32.494 12 A;
C
C 32.181 12 Ay
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Table 6. Nitrate mass concentration in different layers of
soils irrigated with wastewater (mg/kg)

Soil characteristic Amount (mg/kg)
Cultivated lower soil layers 106.4
Cultivated middle soil layers 135.5
Middle soil layer 149.2
surface soil layer 130.4
lower soil layer 58.6
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Fig. 1. Graph comparing groups of treated wastewater
for irrigation
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Table 8. Paired test for the nitrate content of water, wastewater, and drainage after the irrigation

Level of i 99
ALY T?St. . Standard deviation error Standard deviation Average difference
statistic max min
0.322 -0.013  0.428 -0.912 0.238 1.17 0.242
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