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Comprehensive abstract

Introduction

Food security has become one of the most important global issues due to rapid population growth
and changing weather conditions, drought and heat stress. Cereals and especially wheat are among the
strategic and important agricultural products and they have a special role in the food security of many
countries of the world including Iran. Increasing mechanization, improving production methods and
the widespread use of fertilizers during the 20" century have greatly helped to increase production and
the production of agricultural products is the result of a complex interaction between various
environmental factors such as soil properties and management operations. Different tillage systems
have different effects on crop production in rainfed agriculture. Nitrogen is one of the most important
nutrients in the production of crops, which affects the growth and performance of the plant. The
purpose of this experiment was to determine the most appropriate method of seedded prepartion and
the amount of nitrogen fertilizer on wheat grain yield and soil properties.

Materials and methods

To investigate the effect of raised bed and flat planting methods and the amount of nitrogen
fertilizer on soil characteristics, radiation efficiency, energy balance and grain yield of Kohdasht
wheat cultivar, a factorial experiment was conducted in randomized complete block design layout with
three replications in the cropping years of 2019-2020 and 2020-2021 were implemented in an
experimental farm in the suburbs of Rostam Abad, Rudbar, Guilan, Iran. The experimental factors
included the methods of raised bed and flat planting and nitrogen fertilizer at four levels of zero, 75,
150 and 225 kg.ha''. Measured plant traits and other indices included plant height, 1000 grain weight,
fruiting efficiency, radiation efficiency, grain protein content, biological yield, grain yield, soil bulk
density, soil porosity and energy balance.

Research findings

Results showed that in the treatment of 225 kg.ha of nitrogen in the method of raised bed and flat
planting, the highest plant height (66.3 cm), grain yield (4908 kg.ha™), 1000 grain weight (40 g), grain
protein content (11%), fruiting efficiency (88 grain.g spike'DW), radiation use efficiency (2.05 g.MJ
") and biological yield (11349 kg.ha'') were obtained. Raised bed planting methods increased the soil
bulk density (1. 16 g.cm™) and decreased soil porosity. The results showed that in terms of the total
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energy consumption for wheat production, the lowest and highest amounts were related to raised bed
and flat methods, respectively (11681.1 and 13606.8 MJ.ha'). The highest amount of energy
consumed in the flat method was allocated to nitrogen fertilizer (51%) and fuel (19%), respectively.

Conclusion

Increasing nitrogen fertilizer application through the faster canopy closure and sooner maximum
leaf area index caused an increase in the number of grain.spike™, 1000 grain weight and the absorption
of radiation, which ultimately increased the efficiency of radiation, biomass and grain yield. Due to the
minimization of the traffic of machines on the soil by reducing the soil preparation operations, the
tillage system of the raised bed planting method led to a decrease in the hours and energy required for
the work of the machines per hectare compared to the flat planting method. Also, raised bed planting
system along with nitrogen fertilizer increased the soil bulk density and decrease the porosity.
According to the results of this experiment, it seems that the method of raised bed planting along with
the consumption of 225 kg of nitrogen fertilizer.ha” is due to having favorable weather conditions in
terms of grain yield and other studied traits for the production of Kohdasht wheat cultivar in the
region, the subject of study seems to be more suitable.
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Table 1. Physical and chemical properties of the experimental field

Soil Total Available  Available K Organic carbon H EC porosity  Bulk density
texture N (%) P(mgkg!) (mgkgh) (%) P (dS.m™) (%) (g.cm)
Loam  0.07 9.9 444 0.68 7.7 0.84 59 1.12

Reference: Soil Science Laboratory, Soil and Water Research Department, Country Rice Research Institute

TRV Fe e g ITAA-AR el sl e (b GiolesT sl e wliilga Sledbl =Y Jgo
Table 2. Meteorological information of the experimental site during cropping seasons (2018-19 and 2019-20 years)

Parameter Dec. Jan. Feb. Mar. Apr. May June
Rainfall (mm) 46.6 54.4 61.1 75.2 73.0 53.1 0.8
Min. temperature (°c) 9.0 11.6 12.2 14.0 16.5 17.7 21.1
Max. temperature ("c) 12.8 14.3 15.4 17.1 18.4 20.6 22.3
Min. relative humidity (%) 54.1 56.2 48.4 57.7 63.0 51.4 44.8
Max. relative Humidity (%) 86.6 78.7 74.0 83.3 89.2 88.7 75.5
Sunny hours 107.2 111.0 123.3 151.3 185.0 207.2 265.7
Daily evaporation (mm) 7.2 8.8 10.9 12.7 13.0 12.3 11.0
Sorce: Roudbar Meteorological Station.
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Table 3. The results of simple analysis of variance of the effect of planting method and nitrogen fertilizer on
plant height, 1000-grain weight, protein content and soil bulk density under rainfed conditions

Mean square

Source of variation df First year (2018-19) Second year (2019-20)
PH GP GPC SBD PH GP GPC SBD
Replication 2 20.22™ 7.93" 0.22"  0.0005™ 15.70™ 3.51" 0.15™ 0.02™
Planting method (P) 1 27.99 ™  85.12" 0.15" 0.10™ 24.60"  53.70™ 0.48™ 0.03"
Nitrogen Fertilizer (N) 3 14280 11.25™ 2.65™ 0.01™ 163.10" 7.60™ 271" 0.01™
PxN 3 3.21" 1.21" 0.01™ 001™ 045™ 0.177° 0.005™  0.03"
Error 14 0.093 0.36 0.01 0.02 0.38 0.05 0.002 0.04
CV (%) - 0.51 1.56 1.02 0.45 1.01 0.60 0.45 0.17

s, * and ™ Not-significant anf significant at 5% ans 1% probability levels, respectively.
The traits abbreviation are including: PH, plant height; GW, 1000-grain weight; GPC, grain protein content; SBD,

soil bulk density.
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Table 4. Composite analysis of variance for the effect of planting method and nitrogen fertilizer on the studied
traits of wheat under rainfed conditions

Mean square

Sources variation df Biological Grain vield Energy use Radiation use Soil
yield ram yie efficiency efficiency porosity
Year (Y) 1 156408.33"°  433200.00™ 58.49™ 047 425"
Replication/ Y 4 125004.16 204241.66 68.69 0.05 0.58
Planting method (P) 1 2323200.00™  2594700.00™ 6616.89™ 0.23" 16.0™
Nitrogen fertilizer (N) 3 1766294.44™  3013227.77" 3.70" 0.19" 3.72%
PxN 3 82016.66" 83394.44™ 183.67 0.0r™ 0.04"¢
PxY 1 126075.00™ 33.33™ 0.04™ 0.02 0.84™
NxY 3 79780.55" 1227.77 " 0.01" 0.05" 048"
PxNxY 3 28280.55° 283.33™ 0.02"¢ 0.01 0.02"¢
Error 28 5520.83 3134.52 0.50 0.06 0.02
CV (%) - 0.67 1.25 0.80 1.31 0.28

s, * and ™ Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Input and output energy values of wheat field in planting method and nitrogen fertilizer treatments

Energy (MJ.ha'!)

Variable Flat bed Raised bed
Input energy
Human labor 260.92 24.01
Machinery 592.20 240.17
Fuel 2596.66 1592.83
Nitrogen 7067.5 6817.5
Phosphate 930.55 860.25
Potassium 274.97 262.41
Seed 1884.0 1884.0
Total input energy 13606.8 11681.17
Output energy
Grain yield 62315.8 69151.3
Straw 100131.0 100326.0
Total output energy 162446.8 169477.3
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