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Table 1- Geographical and climate characteristics of the studied regions

Oyl a3 bawgho

Job 0%se TS Subbege . gloap)ayl O EW
adlaie s il L (0,3)  (hogshs) L (o1,5 by b
Region Longitude  Latitude  Texture Organic Annual mean Annual ()
(°E) °N) carbon (%)  Rainfall (mm)  mean temperature  Altitude (m)
(°C)
ol 51° 40~ 32°377 s ) 0.41 145 17.02 1551
Esfahan CL
g2 48° 40 310000 e 0.45 192 26.59 226
Ahvaz SiC
ki 59° 12~ 32°527 - 0.20 132 16.86 1491
Birjand SL
ok 47° 557 39° 39~ w3 o) 0.6 286 15,53 31.9
parsabad CL
¥ 46° 177 38° 057 o oy 0.49 243 13.66 1361
Tabriz SL
H; 61° 29~ 31°27 Py 0.19 38 23.15 489
Zabol L
35,8l 54° 577 36° 257 Py 0.28 140 15.67 1349
Shahrod L
o ) L5°9J
il 52° 367 29° 327 ik 0.65 298 18.46 1484
Shiraz N
SiCL
es ) 50° 547 35° 557 Py 0.54 267 15.63 1312
Karaj L
0y *Y
obidle s 47°97 34° 217 ik 0.52 379 15.60 1318
Kermanshah N
SiCL
ol 56° 58~ 30° 167 Py 0.23 118 16.78 1764
Keman L
55 =) 9
° 54° 247 36° 547 st 0.80 515 18.11 0
Gorgan N
SiCL
ke 59° 38~ 36° 167 Py 0.38 220 15.93 999
Mashhad L
Ohon 48° 327 34° 527 Py 0.58 308 12.1 1741
Hamedan L

T CL= () 29 ¢ SIC = (il ()  SLE (25 (pog) « L= pg) ( SiCl = (o (g (09)
CL=clay loam; =silty clay; SL= sandy loam; L=loam; Sicl= silty clay loam
5 dela VIVY j3 T cp)S doyd g Jeols 51 T eole auo )y
Percentage of the organic matter was obtained by multiplying organic carbon percentage by 1.72. (Jimenez & Garcia, 1992)
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Table 2- Selected experiments for model validation

o3> g aibie abdlpa Jb  aldlpa (5ye &
Type of data Region  Longitude (°E)  Latitude (°N) Source
OFae 3¢5 3,18 3 52° 36~ 2933/ Bahrani & sarvestani
Nitrogen application Shiraz (2007)
035 355 ol 57° 05~ 30° 177 Khaseh serjani et al. (2011)
N-Fertilizer Kerman
0395 355 Jlgal 0 o Gerami et al.
48° 41~ 31° 09~
N- Fertilizer Ahvaz (2013)
0395 355 Slgal 40° 207 32° 20~ Madnej et al
N- Fertilizer Ahvaz (2009)
sy 365 Slaeo! 51° 23/ 32032 Pourazari et al.
N- Fertilizer Esfahan (2011)
O39r 355 3)8 Ly 59° 13/ 32° 567 Farshid et al.
Nitrogen application Birjand (2012)
iy 35 38 s Shahabifar &
|DI9FE 0P 2D e 50° 547 35° 557 Daryashenas
Nitrogen application Karaj (2004)
ey 365 Ao 59° 38~ 36° 16~ Bakhshaie et al.
N- Fertilizer Mashhad (2014)
0395 355 39,8l% 54057/ 36° 30~ Taghipoor
N- Fertilizer Sahroud (2005)
O39r 295 0B 54° 30~ 37°457 Hosseni
N- Fertilizer Gorgan (2011)
0595 295 9 )l $30 46° 177 38° 05~ Anabi Melani
rrigation and N- fertilizer abriz
Irrigation and N- fertili Tabri (2007)
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v- Component analysis
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Yang et al., ) (V) aolee jl odlaiwl L NRMSE sl i plol
(2014

i_(p _oi)Z

200 0
n o0

aslee (Willmott, 1982) (¥) alsles 5 oozl b d asls

NRMSE = (1) ke

n
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d=1-| — 2
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y- Normalized-root mean square error
v- Index of agreement
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y- Nitrogen Harvest Index
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Fig. 1- Comparison of observed and simulated wheat grain yield in the studied regions
Solid Line (1:1 line) and dotted line are fitted regression line, respectively (n=21).
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Fig. 2- Amounts of Nitrogen use efficiency, Nitrogen utilization efficiency and Nitrogen uptake efficiency of wheat in studied
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Table 3- Nitrogen use of fertilizer and others climate characteristics of the studied regions
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Table 4- Pearson correlation coefficient between different variables in the studied regions
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Fig. 3- Soil organic matter and soil mineral nitrogen content as a function of annual precipitation in studied regions
Slope of the regression line is percent of SOM per mm precipitation (a) and SMN per precipitation (b).
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Fig. 4- Biological yield of wheat as a function of precipitation and nitrogen uptake in studied regions
Slope of the regression line is biological yield per mm precipitation (a) and biological yield per nitrogen uptake (b).
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Introduction

Nitrogen fertilizers, plays an essential role in crop production and additionally its application has
environmental drawbacks. So, nitrogen dynamics between cropping systems and environment is one of the most
important agronomic management practices. Improving nitrogen use efficiency (NUE) is an important target in
wheat cropping systems, it increases profitability through greater yields and reduction of the greenhouse gas
emissions associated with the production and it could be reduce environmental hazards. There are many
definitions related to NUE in the context of crop production and as well as in the literature review. One of the
fundamental definition related to Moll et al (1982). According to Moll et al. (1982) definitions’ NUE as grain
dry matter yield per unit of nitrogen available from the soil and fertilizer and divided it into two components 1-
Nitrogen-uptake efficiency that is crop nitrogen uptake to nitrogen available and 2- Nitrogen-utilization
efficiency which is grain dry matter yield to crop nitrogen uptake. Wheat is one of the most extend cultivated
crops in the world. It is estimated in Iran, about 2.3 million ha of wheat cropping systems are under irrigated
cultivation. The specific objectives of the present study were to 1- investigation and analysis nitrogen use
efficiency variations and its components in wheat cropping systems by using simulation model.2-Determine how
nitrogen use efficiency and its components (component analysis) is affected by nitrogen fertilizer levels.

Materials and Methods

We used CENTURY model to evaluate nitrogen use efficiency in wheat cropping systems. For this purpose
14 wheat cropping system from different locations were selected. Soil data was collected from Soil and Water
Research Institute and weather data from 2000 to 2014 were obtained from Iran Meteorological Organization for
14 selected stations.The CENTURY model simulates the long-term dynamics of Carbon (C), Nitrogen (N), for
different Plant-Soil Systems. The model can simulate the dynamics of agricultural crop systems. The crop
systems have different plant production submodels which are linked to a common soil organic matter submodel.
The soil organic matter submodel simulates the flow of C, N through plant litter and the different inorganic and
organic pools in the soil. CENTURY model runs in monthly time step with calculating monthly precipitation
(cm), monthly mean of minimum and maximum temperature (c®), site latitude and longitude, sand, silt and clay
(%), soil bulk density (g/cm?®), rooting depth (cm), C and N content of the top 20 cm of soil and management
information such as planting date, first and last month of wheat growth, number and amounts of fertilization,
amount of irrigation water and its schedules are required. For model validation we used three statistical measures
including Normalized Root Mean Squared Error (nRMSE), Willmott (1982) index or (d index) and linear
regression coefficients between actual values and predicted values.

Results and Discussion

Results, revealed that average nitrogen use efficiency in wheat cropping systems of Iran was 28.3 kg grain
per kg of nitrogen applied. The highest and lowest mean nitrogen use efficiency were 36.02 and 21.26 kg grain
per kg N that observed respectively in (Tabriz, Shiraz, Gorgan) and (Kerman, Zabol, Birjand). Regression of
nitrogen use efficiency vs. yield showed that with increasing nitrogen use efficiency, yield is raised (b=0.14 kg
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kg?). Separation of nitrogen use efficiency to its components indicated that on range of value (80-120 kgha?)
use of nitrogen, relative contribution of nitrogen uptake and utilization efficiency separately were 64 and 36
percent. When use of nitrogen fertilizer was increased up to value (121-160 kg ha?) relative contribution of
nitrogen uptake and nitrogen utilization was changed to 33 and 67 percent, respectively.

Conclusion

It seems that, when in cropping system nitrogen uptake will be dominant, agronomic management practice
and in versus, if nitrogen utilization efficiency will be more important choice of superior cultivars are
emphasizes the improvement of nitrogen use efficiency.

Keywords: components analysis efficiency, correlation, utilization efficiency, uptake efficiency, simulation



