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Balanced fertilization,  Soil Introduction

leaching, Soil specifications, Wheat (Triticum aestivum L.) and rice (Oryza sativa L.) are two important sources of

Water quality, Wheat and rice food for people worldwide. Soil macro- and micro-nutrients can significantly affect

wheat and rice tolerance in salt stressed conditions. The province of Khuzestan, Iran is

genotype
one of the most important agricultural regions in the country. Wheat and rice are largely
planted in the province especially in the areas near the Karun River. However, planting
such crop plants in the region is subjected to stresses such as salinity and soil pollution
with nitrate and boron, which is mainly due to high evaporation and excess chemical
fertilization. Accordingly, investigating the distribution of salt, nitrate and boron in the
Recetved: region is of economic and environmental significance, because it may be useful for find-
25 Jun 2023 ing methods, which reduce salinity stress and provide an optimum rate of fertilization
for wheat and rice production. The objective was to investigate salt distribution and
pollution of nitrate and boron, resulting from chemical fertilization, in the non-alkaline
Revised: and arid area of Khuzestan province, affecting wheat (Chamran genotype) and rice (An-
20 Aug 2023 barbou genotype) yields.
Materials and methods
Accepted: The research was conducted in the regions of Arab Asad (region 1) and Veis (region 2)
26 Aug 2023 and soil samples were collected from five different stations, in four different seasons and

from the depths of 0-30, 30-60, 60-90, and 90-120, and their salinity, and concentrations

of nitrate and boron were determined. Soil samples were collected from agricultural re-
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gions planted with wheat and rice. Soil samples were analyzed for physicochemical properties. Wheat
and rice relative yields were determined according to the control region. The experimental design was
factorial on a complete randomized block design. Excel software was used for arranging data and
drawing graphs. Data were subjected to analysis of variance and means were compared using least
significant differences at P < 0.05.

Results and discussion

According to the results, for region 1, the soil salinity at different depths was 1.96-5.16 dS/m. For re-
gion 2 it was in the range of 1.90-4.92 dS/m. The highest nitrate concentrations at different depths were
13.5, 18, 8.5, and 9 ppm (region 1) and 12.5, 16, 10, and 7 ppm (region 2). The corresponding values
for boron were 37, 49, 27 and 23.5 (region 1), and 37.5, 48, 28, and 24 (region 2). Increased salinity
decreased wheat and rice yields as wheat yield decreased by 17.8% (region 1) and 15.9% (region 2),
and rice yield decreased by 12.9% (region 1), and 14.4% (region 2). The higher level of salinity at the
soil surface is due to high evaporation and the upward movement of salt to the soil surface. The lower
rainfall level in the region is also another important reason for salt accumulation on the soil surface.
Additionally, nitrate and boron were leached to 30-60 cm depth indicating the high susceptibility of
such nutrients to leaching. Accordingly, the farmers must use more efficient fertilization methods in
the region, which result in less leaching of nitrate and boron and higher uptake of such nutrients by
plants. Investigating the distribution of salt, nitrate and boron in wheat and rice fields can be beneficial
in helping farmers use the present resources for optimum yield production.

Conclusion

In the present research applicable analyses were used to investigate the distribution of salt, nitrate and
boron in some agricultural regions of Khuzestan province, Iran. Collecting soil samples to 120 cm in
different seasons and different research stations indicated the high accumulation of salt on the soil sur-
face and of nitrate and boron in the 30-60-cm depths. Accordingly, it is of significance to analyze such
depths before planting wheat and rice in the region, so that proper leaching and fertilization methods

may be suggested.
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Table 3. LSD comparisons for the salt amounts of different depths

Region 1, \ dilis

P s lastisl glas Sl B (o BL) Bos G s8le) os
Standard error ~ Average difference Depth (cm) Depth (cm)
0.000 0.10027 0.52%* 30-60
0.000 0.10027 0.86* 60-90 0-30
0.000 0.10027 1.00%* 90-120
0.000 0.10027 -0.52* 0-30
0.001 0.10027 0.35% 60-90 30-60
0.000 0.10027 0.49%* 90-120
0.000 0.10027 -0.86%* 0-30
0.001 0.10027 -0.35% 30-60 60-90
0.178 0.10027 0.14" 90-120
0.000 0.10027 -1.00* 0-30
0.000 0.10027 -0.48* 30-60 90-120
0.178 0.10027 -0.14* 60-90
Al god o (G NS oy S a0 ls e s
Region 2, Y ailaio
P 3 lastew slas OeSles OS] (o (s5lw) Gos (e (silw) (os
Standard error ~ Average difference Depth (cm) Depth (cm)
0.000 0.05885 1.00* 30-60
0.000 0.05885 1.49* 60-90 0-30
0.000 0.05885 1.58* 90-120
0.000 0.05885 -1.00 0-30
0.000 0.05885 0.48* 60-90 30-60
0.000 0.05885 0.57* 90-120
0.000 0.05885 -1.49* 0-30
0.000 0.05885 -0.48* 30-60 60-90
0.120 0.05885 0.093" 90-120
0.000 0.05885 -1.58* 0-30
0.000 0.05885 -0.57* 30-60 90-120
0.120 0.05885 -0.093" 60-90
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Table 4. Salt effects of regions 1 and 2 on wheat (Chamran) and rice (Anbarbou) yield

(1) o,5dee  (ASIM™Y) )0 bwgio  (ASMY) (g 90 ails  olg
Yield Average of salinity Salinity range Region
wheat oui5
Region 1 , 1 aikus
100 2.933 3.98-2.01 S1
98.3 3.008 4.13-1.98 S2
90.2 3.201 4.67-1.96 S3
86.24 3.287 5.07-1.99 S4
82.21 3.340 5.16-2.07 S5
Region 2, Y ailiw
100 2.753 3.82-2.01 S1
99.1 2.868 3.93-2.12 S2
92.2 3.025 4.32-1.91 S3
88.4 3.275 4.72-1.90 S4
84.1 3.368 4.92-2.09 S5
rice , i
Region 1, it
100 2933 398-201 s1
98.1 3.008 413-198 S2
933 3201 467-196 S3
89.2 3287 507-199 sS4
871 3340 516 — 207 S5
Region 2, ¥ aikuw
100 2753 382-201 s1
979 2868 393-212 S2
923 3.025 432-191 S3
88.2 3275 472-190 sS4
856 3368 492 -209 S5
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