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Table 1. Mapping tests and observations of deep nitrate transfer under corn fodder cultivation

Irrigation with water (well)

Irrigation with refined wastewater

80% agricultural 100% agricultural

80% agricultural

100% agricultural

capacity capacity capacity capacity Factor/level
10-day 8-day 10-day 8-day 10-day 8-day 10-day 8-day
Irrigation TIrrigation Irrigation Irrigation Irrigation Irrigation Irrigation Irrigation
W-s, W-19 W-1s W-13 Wd - Wd -7 Wd -4 Wd-o, Repeat 1
W-ss W-2 W-17 W-14 Wd - Wd -3 Wd -5 Wd - Repeat 1
Wy, W-y W-i5 W-is Wd -, Wd -9 Wd -¢6 Wd -3 Repeat 1
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Table 2. Some characteristics of the wastewater
treatment plant of Neyshabur

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

oy (231556 0503 s =F J g
Table 4. Test results of uniformity variances

Performance Characteristic
Covered population (thousand) 265
Nominal capacity (m®/day) 13500
Real production(m’ /day) 12156
pH 7.85
SO, (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

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 H
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(Reference: Neyshabur Refinery laboratory report)
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Table 6. Measurement of nitrate in 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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Table 5. ANOVA treatments, the main factors and
interactions between factors

Test Significance
Model SS d.f MSE Statistics

level
Treatment
T 12.65 17 0.74 29.29 0.0001
Irrigation
with refined 12.214 3 4.071 29.29 0.0001
wastewater
Imigation ¢ 381 5 0076 055 07386
with water
A%XB
Opposite 0.063 9 0.007 0.05 1
effect
Error oftest 4.171 30 0.139 - -
Total 16.828 47 - - -
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Table 7. Tukey test to compare groups of irrigation with
treated wastewater

Gruop 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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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
AL S T‘?St. 2 . Standard deviation error Standard deviation Average difference
statistic max min
0.322 -0.013 0428 -0.912 0.238 1.17 0.242
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Table 9. Comparison of average levels of interaction
between wastewater and tap water

Treatment Average levels of
A) B) interaction
Refined Water (mg/L)
wastewater
A, B, 33.02
A B, 32.98
A, B; 33.03
A B, 33.03
A, B, 33.50
A, B, 33.48
A, B; 33.51
A, B, 33.51
As B, 32.46
A, B, 32.46
As B; 32.50
As B, 32.51
Ay B, 32.18
Ay B, 32.15
Ay B; 32.19
Ay B, 32.19
G rSaoms -f

Alizadeh, Z., 2010, Nitrat & nitrovin drinking water, Zanjan Magazine Publication, Zanjan, Iran. (In Persian)

Aronsson, P.G. & Bergstrom, L.F., 2000, "Nitrate leading from lysimeter-grown short-rotation Willow Coppice

in relation to n-application and soil type", Biomass and Bioenergy, 21, 155-164.

Dimitriou, L. & Aronsson;. P., 2004, "Nitrogen leading from short-rotation Willow Coppice after intensive

irrigation with wastewater", Biomass and Bioenergy, 26, 433-441.

Flurry, M., Fluhler, H., Lury, W. N. & Leuenberger, L., 1994, "Susceptibility of soils to perferntial flow of

water-a filed study";, Water Resources Research, 1945-1954.
Oberidat, M. M., Massadeh, A.M., Ai Ajlouni A.M. & Athamanneh, F.S., 2007, "Analysis and evaluation of

nitrate levels in'groundwater at Al Hashimiya area", Jordan Environ. Monit. Assess., A35(1-3), 475-486.

Rabiei, B. & Mohit, A. 2013, Analyzing trial plans in agricultural research (with emphasis on SAS software),

Guilan University Press. Rasht, Iran. (In Persian)

Samaras, V., Tasdila, C.O. & Stamatiad, S., 2008, "Effects of repeated application of municipal sewage sludge

on soil fertility", Cotton Yield And Nitrate Leaching, Agronomy Journal, 100 (3), 477-483
Sarvari, Sh., Moezardalan, M., Khoshnood Yazdi, A. & Akhtari, M., 2012, "Effect of petrochemical mill

wastewater on ogronomical and chemical characteristical of wheat in Bojanourd area", Journal of

Agriculture and Plant Breeding, 8 (3), 139-147. (In Persian)

q ulesld g ol

Juo alod



dx.doi.org/10.22093/wwj.2017.86351.2411 ooy 1 Ayt s
ullsld g ul alidini g g yglita guumicea : giili 97 Jlusgly cugi 3 sl

Saso, J., K., 2000, "Evaluating nitrate leaching potential for two different hydrological soil groups using a
conserve ative tracer", MSc Thesis, University of Gueiph, Canada.

Statistics Center of Iran, 2009, Statistical year book of the country, Deputy Director of Strategic Planning and
Control. (In Persian)

Wyatt, A. S., 2010, Non-revenue water: Financial model for optimal management in developing countries, RTI

Press Publication, NC.
Yazdani, V., Ghahraman, B., Davari, K. & Fazeli, E., 2011, "The effect of wastewater on physical and chemical

properties of soil", Journal of Environmental Science and Technology, 16 (1), 543-558. (In Persian).

Jlo  aglods ulsligal .



dx.doi.org/10.22093/wwj.2017.86351.2411 il 1 s JE sy

allsld g uf alidini g 3o yglia guurnica : ki 97 Jlusgly cugi 3 sl

Study of Nitrate Transfer from Treated Urban

Wastewater for Reuse in Corn Fodder Cultivation (Case
Study: Sewage Treatment Plant In Neyshabur)

M. Taheril, A.Reza Farid Hosseine?, A. Alizadeh3

1. PhD Student of Irrigation and Drainage, Ferdowsi Universtiy of Mashhad, Mashhad, Iran
(Corresponding Author) Taheri.mohammad1345@gmail.com
2. Assoc. Porf,, College of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran
3. Prof,, College of Agriculture, Ferdowsi University of Mashhad; Mashhad, Iran

(Received May 23, 2017  Accepted Sep. 3, 2017)

Abstract
Agricultural irrigation with refined wastewater may improve soil and growth condition, but

on the other hand can affect the quality of groundwater according to diffusion losses,
especially nitrates. This research was carried out to investigate the deep transfer of nitrate in
corn fodder 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 in a completely randomized design. Irrigation with treated wastewater and irrigation with
ordinary water at four levels (100% irrigation capacity and 80% irrigation capacity for two
irrigation periods of 8 and 10 days) and 3 replications were implemented and studied. The
overall 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 treated wastewater and
conventional 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 of treated
wastewater after irrigation (drainage water) was 64.28 mg and the nitrate content in the soil
under irrigation was 58.6 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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