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Table 1. Crop management scenarios in wheat production in Gorgan, Iran (1990-2010)

05970 555 8 s 0 9u Sola Cedle SpeSls iSOl s ST T
Nitrogen scenario Symbol Plant density ~ Water in soil at planting (mm)
05575 Ok =2 S 300 138.5

Dry land-without nitrogen

TR e ) 300 138.5
Dry land-low nitrogen

053 gl — T 3 160 138.5
Irrigated- without nitrogen
. @@\,—_j sS4 150 138.5
Irrigated- Conventional
. ' }.L"j O — S5 360 138.5
Irrigated- high nitrogen
Sbj ke 05 ST s6 360 138.5

Irrigated- very high nitrogen
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S35 S LT GBS s p LS
S1: Dry land Without nitrogen fertilizer; S2 : Dry land with 57.5 kg N/ha in two steps (at sowing: 23 kg N/ha and at tillering
stage: 34.5 kg N/ha); S3: Irrigated without nitrogen fertilizer and two irrigation (at flowering stage: 60 mm and at beginning
seed growth stage: 70mm); S4: Irrigated with 80.5 kg N/ha in three steps (at sowing: 23 kg N/ha, at tillering stage 34.5 kg
N/ha and at stem elongation stage: 23 kg N/ha) and one irrigation (at flowering stage: 60 mm); S5: Irrigated with 115 kg
N/ha in four steps (at sowing: 23 kg N/ha, at tillering stage: 34.5 kg N/ha, at stem elongation stage: 34.5 kg N/ha and at
flowering stage: 23 kg N/ha) and two irrigation (at flowering stage: 60 mm and at beginning seed growth stage: 70mm); S6:
Irrigated with 167.5 kg N/ha in four steps (at sowing: 23 kg N/ha, at tillering stage: 34.5 kg N/ha, at stem elongation: 87 kg

N/ha and at flowering : 23 kg N/ha) and automatically irrigation.
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Table 2. Physical and chemical properties of soil in wheat production area in Gorgan, Iran

S Ols guas- S Gas
Soil properties Soil depth (cm)
0-15 15-30 30-60 60-90 90-120
Sand (%) o 43 41 25 13 10
Clay (%) o 22 24 31 35 36
Silt (%) e 35 35 44 52 54
Soil texture Sl s, Loamy Loamy Clay loam  Silty clay loam  Silty clay loam
Bulk density (g.cm™) b o gaia 055 1.40 1.38 1.31 1.27 1.26
15 55 e Sy 0.134 0.142 0.172 0.200 0.200
Volumetric water content (m*/m?) in -15
-0.33 ;5 o> b, 0.264 0.273 0.328 0.373 0.373
Volumetric water content (m*/m?) in -0.33
FLbl Ll 3 5> e Zosb) 0.472 0.478 0.504 0.523 0.523
Volumetric water content (m*>/m®) in Saturation
Available water(m*/m’) oslizal L6 ST 0.13 0.13 0.16 0.17 0.17
Hydraulic conductivitym.d™)  _SJs,de olis 0.16 0.14 0.10 0.10 0.10
Water extraction(mm/mm) 7l el BB T 0.13 0.13 0.13 0.13 0.13
Drainage factor A SRY-1H 0.5 0.5 0.5 0.5 0.5
Albedo 0T 0.13 0.13 0.13 0.13 0.13
NO3@mg.kg™") 22 18 10 7 5
NH4@mg.kg™") 22 1.8 1.6 1.3 1.1
Organic carbon (%) STos 1.33 1.13 0.74 0.31 0.20
Total nitrogen (%) JS 059 5 0.10 0.10 0.06 0.04 0.02
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Fig. 1. The effect of scenarios of nitrogen fertilizer application on wheat grain yield
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Fig. 2. The effect of scenarios of nitrogen fertilizer application on nitrogen inputs of wheat field
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Fig. 4. The effect of scenarios of nitrogen fertilizer application on nitrogen uptake of wheat plant
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Simulation of soil nitrogen balance in wheat (Triticum aestivum L.) production

in Gorgan, Iran

Alizadeh, P.!, and A. Soltani’

ABSTRACT

Alizadeh, P., and A. Soltani. 2017. Simulation of soil nitrogen balance in wheat (Triticum aestivum L.) production in Gorgan,

Iran. Iranian Journal of Crop Sciences. 18(3):218 -231. (In Persian).

Environmental and economic challenges resulting from the application of nitrogen fertilizers have increased
concerns about its productivity in the agricultural systems. This study was conducted to evaluate SSM-Wheat
model to simulate nitrogen budgeting with various nitrogen application scenarios (Dry land-without nitrogen,
Dry land-low nitrogen, Irrigated-without nitrogen, Irrigated-conventional, Irrigated-high nitrogen and Irrigated-
very high nitrogen) in rainfed and irrigated conditions in the wheat-based cropping systems of Gorgan region in
Iran in a 21-years period (1990-2010). Results indicated that the average total losses of nitrogen were
significantly different among different scenarios. In all scenarios, the proportion of nitrogen loss (81%), as
gaseous was more than that of leaching (19%). Nitrogen loss by nitrification ranged between 5.9 and 59.2 kg.ha"!
with average 23.2 kg.ha! while nitrogen volatilization ranged between 0 and 14.9 kg.ha! with an average 5.8
kg.ha!. Also, the maximum nitrogen leached was associated with irrigated wheat-high nitrogen scenario that had
significant difference with other scenarios. However, the lowest amount observed in the rainfed wheat-without
nitrogen scenario that had no significant difference with irrigated wheat-without nitrogen scenario. The highest
productivity was observed in irrigated wheat-conventional scenarios (26 kg.kg') and irrigated wheat high
nitrogen (25.9 kg.kg!) which was significantly different than the other scenarios. Therefore, irrigated wheat-
conventional scenario was identified as suitable scenario in wheat production in Gorgan, Iran, due to cost saving,

low leaching, less environmental pollution, adequate irrigation and less fertilizer use.

Key words: Nitrogen budgeting, Nitrogen productivity and SSM-Wheat model.
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