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Table 1. Some physical and chemical properties of the soil.

Colda 0555 + S
G S il B e o e el A 6 e
S 5 A S
el A
Depth . EC Total Na® K cr P(ava) Ca”+Mg*"
(cm) Soil Texture ds m™") pH N% (meq L")  (meqL")  (meqL™) mg/kg (meq L™ SAR
0-25 Clay Loamy 5.25 7.98 0.026 28.93 0.45 26.25 14.35 32.03 7.23
25-50 Clay 2.55 8 0.014 13.25 0.16 16.25 14.15 10.45 5.81
50-75 Sllﬁy Clay 2 8.01 0.012 11.57 0.14 12.5 13.71 9.5 5.33
oam
o5 ol 3 ek esliwl OF sla S5s-Y Jpd
Table 2. Properties of the water used for the study.
5 Colds S ol chbls
<l S s el 2 5 Ao 2y
& S e ol Jylone " " =
BC TDS cr Ca** Mg* Na* K
Source of water aS m! pH SAR
(dS m™) (meqL™)
Karun 2.72 8.50 8.96 1792.89 18.83 4.39 4.10 18.34 2.41
Sugar-cane drainage 7.75 7.88 10.20 5225.62 42.37 16.70 17.35 42.60 2.54
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Table 4. Comparison of the average simple effects of different levels of nitrogen and salinity on soil and quinoa
grain concentrations.

Sles Sl azydedd S J s ot Gl jaud Gls ol
Treatment soil pH Soil dissolved sodium (meq/lit) Seed phosphorus (%) Seed Fe (mg/kg)
Urea fert. (Kg ha™)
0 8.03° 38.97° 0.721°¢ 77.66°
75 8.03° 38.98° 1.02° 79.30°
150 8.01° 38.98° 1.11° 84.58°
225 7.99°¢ 38.98° 1.12° 86.42°
LSD 0.006 0.01 0.052 3.35
Salinity
Karun 7.94°¢ 20.35°¢ 1.08° 87.22°
Karun& sugar-cane 7.96° 37.78° 1.06* 90.06
sugar-cane dr. 8.11° 58.79 0.83° 68.69°
LSD 0.0168 1.73 0.07 7.90

Wl LSD O3a31 ol 2 o33 0 ol a3 s gme Dt pude Sl Ogtn o 53 e 3y~

The same letters in each column indicate no significant difference in the 5% probability level based on the LSD test.

J5S als 5 S s ol Clle (6558 5 059 A5 Al o RS em 5L -0 Jgr
Table 5. The effect of the interaction of different levels of nitrogen and salinity on the concentration of
elements in soil and quinoa seeds.

059 s sl St el Wb 0550wl pely s e Wl e 4 el s als 3 Slas

Salinity N. EC Soil K Seed Seed K Seed Na Seed K/Na Grain yield
(Kg/ha)  (dS/m)  (meq/L) N (%) (%) (%) (kg/ha)
0 3781 0.347 " 1131 2.19f 0.035¢ 62.20 ™ 510.27¢
75 3791 0.347 " 1.84¢ 221 0.035¢ 62.84° 1393 ¢
Karun f f ab f d a b
150 3.81 0.349° 2.69° 2.28¢ 0.035 64.05° 2363
225 3.851 0.352°¢ 244 232°¢ 0.035¢ 65.30° 2208 °
0 58°¢ 0.39¢ 1.26° 3.04¢ 0.054 ¢ 56.45° 673.77"
Karun & 75 59°¢ 0.39¢ 243% 3.141¢ 0.054 ¢ 58.19™ 1500 ¢
sugar-cane 150 6.03 ¢ 0.394° 2.94° 330°¢ 0.051° 63.99° 2546°
225 6.18°¢ 0.395° 2.60® 332°¢ 0.051°¢ 65.25° 2225
0 10.12° 0.481° 131 3.71° 0.089° 41.66° 438.30¢
sugar-cane 75 10.14°  0.482° 1.59 ¢ 3.70° 0.089° 41.36° 1209 ¢
dr.. 150 10.18° 0.491° 2.06 3.72° 0.086 ™ 43.08 % 2079 °
225 10.33° 0.494° 1.73 ¢ 3.86° 0.083° 46.37¢ 2163 °

Wl LSD O3a31 ol 2 o33 0 ol a3 Jls gine Dt pude Sl Ogtn o 53 e 3~

The same letters in each column indicate no significant difference in the 5% probability level based on the LSD test.
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Abstract

Background and Objectives: One of the ways to use and exploit saline water and lands is to
use salinity tolerant cultivars such as quinoa. Management of nutrients such as nitrogen in saline
soils can have negative effects of salinity on growth and yield. Cut plants. The aim of this study
was to investigate the effect of different levels of urea fertilizer under irrigation conditions of
sugarcane fields on some chemical properties of soil and quinoa seeds during a growing season.

Materials and Methods: A field experiment was conducted in the year 2018 in the form of
split plots in a randomized complete block design with three replications in Mirza Kuchak Khan
Sugarcane Cultivation and Industry Company in the southwest of Khuzestan province. In this
experiment, four levels of urea fertilizer (0, 75, 150, 225 kg/ha) as the main factor and three
levels of sugarcane drainage including control (Karun water with salinity of 2.5 dS-Siemens per
meter) and irrigation one in between ( Karun - sugarcane drainage) and sugarcane drainage
irrigation (with salinity of 7.5 dS / m) were considered as sub-factors. Seed sowing was done in
the form of barley and ridges with a distance of 7-10 cm between two plants and a distance of
65 cm between the lines by hand. Irrigation treatments were applied at the seedling
establishment stage. Before irrigation, soil moisture samples were taken and irrigation was done
to reach the moisture content of the field capacity. For irrigation with drainage, saline water of
agricultural and industrial drains was used. Soil samples were taken at the end of the quinoa
cultivation period from a depth of 0-50 cm per experimental plot. At the end of quinoa growth
period, quinoa seeds were chemically analyzed separately for each treatment.

Results: The results of the present study showed that the interaction effect of treatments on
mean soil salinity, soil soluble potassium and nitrogen, potassium and sodium concentrations of
quinoa seeds was statistically significant but had a significant effect on soil acidity and sodium
concentration, phosphorus and grain iron concentrations. Quinoa not observed. Soil salinity
decreased at the end of Quinoa crop season compared to the beginning of the season in plots
with Karun irrigation and increased in intermediate and drainage irrigation treatments. The
highest average quinoa nitrogen (2.94%) was obtained from the level of 150 kg N / ha with one
irrigation, which resulted in an increase of 56%. With increasing application of urea fertilizer in
soil, a gradual increase in total nitrogen content of quinoa was observed. At all salinity levels,
increasing urea fertilizer decreased the quinoa sodium content. Urea fertilizer was able to
improve the absorption of potassium, which is reduced in saline conditions due to sodium
toxicity.
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Conclusion: The results of this study showed that sufficient nitrogen can be a suitable
physiological solution to increase tolerance to the harmful effects of salinity in quinoa and due
to the salinity nature of quinoa, in moderate irrigation management, increasing soil salinity to
moderate Morphological growth conditions and grain quality of quinoa. It is recommended to
replace Karun irrigation with intermittent irrigation in order to make optimal use of Karun water
and achieve high quinoa yield.

Keywords: Nitrogen, Potassium, Quinoa, Sodium, Sugarcane drainage
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