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Abstract

Introduction

As suitable agricultural land for increasing crop production is decreasing, while the expansion of
agricultural land is associated with irreparable damage to the environmen, intensifying
sustainability in existing agricultural land is the only way to increase production to meet the
increasing demand for food resources. Therefore, investigating the biophysical limitations on
yield and estimating yield gaps in the cultivated lands, as well as reducing this gap, is one of the
ways to increase the yield per unit area. After soybean, rapeseed is the world's second produced
oilseed. llam province is one of the most important oilseeds producer regions of the country,
including rapeseed, and about 80% of the rapeseed crop of this province is produced in the border
city of Dehloran, and this city is one of the pioneer cities and the main pole of rapeseed
production in the province. Therefore, according to the importance of rapeseed in Deholran city,
this study was conducted with the aim of determining the limiting factors of rapeseed production
in Dehloran.

Materials and Methods

In the present study, all the management operations were performed from seedbed
preparation to harvesting in 51 farms were recorded through field studies during the
years 2021 to 2022. In this study, the yield gap was estimated by the method of yield
comparison analysis and borderline analysis, and to determine the yield model, the
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relationship between quantitative and qualitative variables was measured and yield was
evaluated by step-by-step regression method.

Results and Discussion

Determining the limiting factors on rapeseed production in the studied area showed that there was
a gap between the actual yield of farmers and the yield predicted by the model of about 833.54
kgha®, which was the contribution of the variables of potash fertilizer consumption, sulfur
consumption, and the number of irrigations. The consumption of micronutrients from this yield
interval was equal to 102.99, 118.56, 442.20 and 169.79 kgha™, which is equivalent to 12.36,
14.22, 53.05 and 37, respectively. 20% of the total yield gap was observed. Gap analysis of
rapeseed yield showed that the number of irrigations alone accounts for 53% of yield reduction
compared to attainable yields.

Conclusion

As, there is a need to irrigate the field in the very early planting date in October, it seems that
with better management of rapeseed for this planting date in the region, the occurrence of drought
stress can be reduced to the plant and to some extent fill the gap in the existing yield. In addition,
57% of the yield gaps in the region were related to the use of potash, sulfur and micronutrient
fertilizers, which can be easily removed this limitations in the fields.

Key words: Food security, Limiting factors, Actual yield, Border Line Statistical
method, Attainable yield.
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Tablel. Demographic and geographical features of Dehlran city

State

City

Area
Longitude
latitude
Altitude
Rainfall

[lam
Dehloran
543.52 m?
47.2691°E

32.6894° N
178m
250-300 mm
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Figure 1. The relationship between maximum vyield and field area (right) and electrical conductivity

of field irrigation water (left
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Figure 11. The relationship between the performance values predicted by the model and the
observed values using the 1:1 chart. (RMSE=100.31, R?=0.94)

Table 2.Factors affecting the canola yield gap

Variable Amount Yield calculated by Yield Gap
model
Variable  Coefficient Average Minimum Maximum Optimum  Average Optimum Value Percent
Intercept 176.54 1 - - 1 176.54 176.54 - -
X1 1.41 76.96 0 150 150 108.51 211.50 102.9 12.36
X2 3.42 15.29 0 50 50 52.24 51.70 118.5 14.22
X3 167.05 15.35 8 14 14 1896.54  2338.74 4442  53.05
X4 40.09 1.76 0 6 6 70.75 240.54 169.8 20.37
Yield - 2303.04 1522 3354 - 2304 3138.13 8335 100

X1, X2, X3 and X4 are Potassium fertilizer application, Sulfur application, The number of irrigation, and application of

micronutrients respectively.
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