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Table 1- Coefficients of frontier production function for climatical parameters affecting wheat potential yield for various
province of Iran

obw! Climatical parameters _od3! ol ik O g
Province Temperature L>  Precipitation Sx,bL  Radiation iU r’
East Azarbaijan 5,5 ol )3 0.40 0.73 0.41 62
West Azarbaijan el 0.35 0.65 0.44 74
Ardabil s 0.59 0.45 0.33 81
Isfahan kol -0.18 1.08 -0.63 62
Ilam A3 0.24 0.73 0.02 89
Bushehr ., -0.12 0.39 0.32 77
Tehran ., -0.11 0.72 0.30 97
Razavi Khorasan (¢s.s, ol s -0.20 0.91 -0.19 79
Chaharmahal e )l 0.11 0.50 0.25 59
Khuzestan ;usjs -0.09 0.75 0.07 81
Zanjan bs; 0.42 0.13 0.29 88
Semnan L. -0.48 1.11 -0.39 69
Sistan and Baluchestan e gbg ol -0.53 1.06 -0.42 62
Fars . -0.06 0.78 -0.17 59
Qom 3 -0.27 1.07 -0.69 69
Qazvin y43 0.24 0.55 0.30 68
Kordestan ;s § 0.26 0.63 0.22 99
Kerman L s -0.19 0.95 -0.41 89
Kermanshah ozl s 0.19 0.49 0.19 55
Kohgeluyeh «,4kes 0.36 0.64 0.30 84
Golestan .5 -0.03 0.15 0.49 66
Gilan /M5 -0.13 0.03 0.58 80
Lorestan ) 0.35 0.47 0.24 73
Mazandaran ,.s;L -0.06 0.13 0.45 66
Markazi ¢, 0.11 0.64 0.03 65
Hormozgan 50 -0.80 0.86 -0.34 59
Hamadan ;s 0.32 0.48 0.39 85
Yazd >} -0.48 1.37 -1.31 78
Total ,gas™ Js -0.15 0.66 0.12 74

OliS S j3 p 5ol SOV B Fer g laialy o s calise
Nasiri Mahallati and ) S555 5 SMoxe (gl .050)S
sl gy 1) paiS > Slas M3 )50 5 (Koocheki, 2009
YA g ¥ XN gy peing e ((Jlod ol
Kamkar ef al., ) ol)LSan 5 ,LSGI 0058 (5,155 LS 4
cilize gblis gl 1) joww 0,05 5 Slas M liee 55 (2007

Wdges o)l3S S j3 5 VIFY U o /EA o el B

b loplinl 22 (550 ol 5 (8 bl (a3t
LYere oo oS b a8 Bad ganaib obj 0 Sles M5
OhbSen g ezg () JS5) asng LS 3 p S5 LS ¥
il bl gl |y paS M8 o5 (Hochman et al., 2012)
OB 5 o 203)S ()15 LS )3 pySshS Fee e B Fe e Ll
slapliwl gy 1y pasS M5 50 55 (Lu and Fan, 2013)



YFA e 5l eoliul b ol 5o oS 5 ,Shos M5 g Jousiliy g 233 j100 3 oonldl Jolge i1

<2000 Low gap o5 35)
Bl 2000-3000(Medium gap husis 345)

I 3000-4000(High gap ¥u 15)

[ 4000 (Very high gap ¥t 15 345)

Ol lisro 3blis 43 0uiS 5 Slos Ma om0 (gudigy — ) JSUG
Figure 1- Zoning the wheat yield gap in various regions of Iran (kg ha™)
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Figure 2- Yield efficiency of wheat in various provinces of Iran
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Table 2- The relative contribution of various managing factors on gap yield of wheat in different provinces
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Introduction: Human diets strongly rely on wheat (Triticum aestivum L.). Its production has increased
dramatically during the past 50 years, partly due to area extension and new varieties but mainly as a consequence
of intensified land management and introduction of new technologies. For the future, a continuous strong
increase in the demand for agricultural products is expected. It is highly unlikely that this increasing demand will
be satisfied by area expansion because productive land is scarce and also increasingly demanded by non-
agricultural uses. The role of agricultural intensification as key to increasing actual crop yields and food supply
has been discussed in several studies. However, in many regions, increases in grain yields have been declining
Inefficient management of agricultural land may cause deviations of actual from potential crop yields: the yield
gap. At the global scale little information is available on the spatial distribution of agricultural yield gaps and the
potential for agricultural intensification.

Actual yield is mostly lower than potential yield due to inefficient management and technological that
difference between these yields is considered as yield gap. Understanding of relative share of every management
factors in yield gap could be as one of the important keys to reduce gap and close actual yield to potential yield.

Materials and Methods: In order to evaluate the amount of wheat yield gap and also relative share of
management and technological variables in yield gap, frontier production function was used which is a multi-
variable regression. The frontier production function to be estimated is a Cobb-Douglas function as proposed by
Coelli et al. (2005). Cobb-Douglas functions are extensively used in agricultural production studies to explain
returns to scale. We propose a methodology to explain the spatial variation of the potential for intensification and
identifying the nature of the constraints for further intensification. We estimated a stochastic frontier production
function to calculate global datasets of maximum attainable grain yields, yield gaps, and efficiencies of grain
production at. Applying a stochastic frontier production function facilitates estimating the yield gap based on the
actual grain yield data only, instead of using actual and potential grain yield data from different sources.
Therefore, the method allows for a robust and consistent analysis of the yield gap. The factors determining the
yield gap are quantified at both global and regional scales.

For this purpose, climatic information and wheat yield of different provinces were obtained from Iran
meteorological organization and Agriculture Jahade organization, respectively. Wheat potential yield in different
provinces was simulated by WOFOST model. Wheat gap was gained by difference between actual and potential
yield in different provinces. Relative share of climatic variables in potential yield and also relative share of
management variables included irrigation, fertilizer application, mechanization, pesticide application and manure
in wheat yield gap was calculated by frontier production function.

Results and Discussion: The results showed that the effect of precipitation and radiation on wheat potential
yield was positive and the impact of temperature was negative. Precipitation had the highest impact on wheat
potential yield among other climatic variables. The range of wheat yield gap was from 1646 to 4470 kg ha" and
29 to 58% in Iran. Generally, the effect of all management variables on wheat yield gap was negative so that
wheat yield gap was reduced by improving of these variables. Among studied management variables, irrigation
had the highest effect on yield gap reduction, especially in dry-warm climate and fertilizer application was the
second factor which had high effect on yield gap reduction. Therefore, to reduce wheat yield gap in Iran,
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irrigation management and fertilizer application should be considered.

Conclusions: Between studied climate variables, the relative contribution of temperature and rainfall was
higher on wheat yield potential compared with radiation in all provinces except the province of Zanjan,
Golestan, Gilan and Mazandaran. The highest gap yield (4470 kg ha™') was assigned to Ilam and Mazandaran
provinces. Irrigation and fertilizer application were the more affective variables in yield gap induction.

Keywords: Frontier production function, Mechanization, Irrigation, Potential yield, Simulation



